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in    1920    and    1921.    State 336 

on     a     New     Jersey     State     Road, 

Heavy    4  4:5 

Works    Booming.    Public    409 

.Publicity    for    Public 430 

Writing  for  Technical   Papers 207 

Zones,  Changes  in  New  York's  Build- 
Zones,  Changes  in  New  York's  Build- 
Zoning,    Simplifying     35 

1921.  Here's  to    9 

LEGAL  NEWS 

Assessing  Paving  Costs,  City's  Power 
to  Connect  by  Paving  the  Pav- 
ed Portions  of  Streets — Engi- 
neering Expenses.  Property  In- 
cluded    in     438 

Assessment  and  Contract  Are  Void — 
Where  Competitive  Bidders  Re- 
quired to  Furnish  Their  Own 
Specifications    for    Paving 269 

,  Engineer  Properly  Empowered 
to  See  that  Sewer  Properly 
Constructed — Pumping  Station 
for  Sewage  Subject  for  Special.  363 

Not  Invalidated  by  Omitting  Rail- 
road  not   Benefited    84 

Purposes  Disposal  P  ant  for  Por- 
tion of  City  Sewage  Held  Local. 
Not   Public   Improvement  for...  537 

Unenforceable.  City's  Failure  to 
Follow       Statutory       Procedure 

Makes     386 

Assessments  for  Improvements.  Prin- 
ciples   of     84 

for    Paving    by     the     Front     Fool 
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Rule    ■•■■•   16 

Awnings    as    Encroachments    on    bide- 

walks   - ••  •••17» 

Barriers  Alongside  Highway,  State 
and  Towns  Held  iNOt  Negligent 
in   Failing   to   Erect 537 

Bid  by  Demand  for  Return  of  Cheek 
"for  Deposit,  Withdrawal  of  In- 
valid. Award  of  having  Con" 
tract    on    Incomplete .1.69 

Bidders  Required  to  Furnish  Their 
Own  specifications  lor  Paving. 
Assessment  and  Contract  Are 
Void — w  here     Competitive 2t.il 

Bills  Prompt. y,  Discrimination  to 
Customer  by  Allowing  tail- 
lire   to   Pay    V.V 

Board     of     Water    Works    and    Light. 

Status  of  Municipal    •    »4 

Boards     of     Public     Works.     Limited 

Authority    of    Members    of 283 

Bond  Does  Not  Cover  Equipment 
Rented    and    Not    Used,    Public 

Works   Contractor's    1»4 

Issue    for    Purchase    of    Utility    to 

Voters,    Submission    of 306 

.Materialmen's    Right    of    Action 

on    Public    Works    Contractor's.  363 
Must    Be    Brought    Within    Statu- 
tory    Time.     Action     on     Public 

\\  orks   Contractor's    109 

.Officers  Personal. y  Liable  for 
Failure       to       Require       Public 

Works   Contractors    154 

,  Subcontractor's      Rights      Under 

Contractor's     1»6 

to  City  as  to  Diligence  in  Serv- 
ice of  Process  Thereon  Must  Be 
Observed.   Provision    in    306 

Commissioner  to  Supervise  Construc- 
tion     Prohibited      by       Statute, 

Employment   of   Road    268 

Compensation  to  Injured  Employees 
of  Uninsured  Contractors,  Illi- 
nois Cities   Must   Pay    306 

Competition     by     Municipal     Lighting 

Plant     510 

Condemnation  by  Municipality  of 
Land  in  Another  State  for  Wa- 
ter   Works    175 

Contract,      Contractors      Indispensable 
es   to  Suit  to  Restrain  City 

from  Complying   with    460 

Let,    Effect    of    Change    of    Grade 

After   Grading    16 

on  Incomp  ete  Big  Invalid.  Award 

of    Paving     369 

Rendering  It  Unenforeeab  e. 
City's  Option  to  Terminate  Con- 
struction         16 

,  Subcontractor's   Rights   Measured 

by    Voidable    199 

.Validity  of  Sidewalk — Alterna- 
tive   as    to   Materials 4» 

Contractor    for    Interest    on    Bank    De- 
posit.   City    Held    Not    Liable    to   84 
Contractor's     Bond     Does     Not     Cover 
Equipment      Rented       and       Not 

Used,    Public   Works    154 

Bond  .Materialmen's  Right  of  Ac- 
tion   on    Public    Works    363 

Bond  Must  Be  Brought  Within 
Statutory  Time,  Action  on  Pub- 
lic   Wo.  ks    199 

Bond,  Officers  Personally  Liable 
for  Failure  to  Require  Public 
Works     154 

Non     I  i  'auseil      lie     I  le- 

lay  of  street  Railway  Company 

of   City,    No    Liability    for 306 

Contrlbutoi  \     Negligence    in     i  iri 

Overhead    Bridge    ! 

es    for   Wrongfully   Cutting   Oil 

W   iter    

.  t  »wn   r   Joining    in     Pel 

ol    Grade   Stopped    from 

ilmlni      LO 

tie  nee.    Valid- 
ity   and    Scope    of    Munii    p  i 

.,..,. is,    prool     ol 
ance    by    Municfp  ilil 
Dedication   and    Acceptance   of   Street 

Not    Proven,    Imp  ie<l     

i  Const  ruo- 

tlve    Notice    to   City    Authoi 

of  

Company    or 
i   Llabilil 

Pet  formance 

; 

lot    Liable   to  Con- 

u    Hank..    84 
Discriminate  i    to  Customer  bj   Allow- 
ing      Fall  Bills 

Promptly    510 

i  i  .     Portion    of   City 

Sewage   Held    Local,   Not    Public 

emenl      foi 
Purposes    

i  ...         i  piri  mi  n 

Not     Within     Public     Works ....  199 


Electric  Piant  Situated  Without  the 
Municipality  Limits,  Exemp- 
tion from  Taxation  of  Munici- 
pality's      460 

Employee  After  Special  Employment 
Ends  for  the  Day,  No  Liability 
of    City    for    Injury    to    Garbage 

Drivel    as    Special 306 

Transferred  to  Special  Employ- 
ment. Compensation  for  Injury 
to     199 

Employees  of  Uninsured  Contractors, 
Illinois  Cities  Must  Pay  Com- 
pensation    to    Injured 306 

Encroachments  on  Sidewa.ks,  Awn- 
ings  as    178 

Engineer  Properly  Empowered  to  See 
that  Sewer  Properly  Construct- 
ed— Pumping  Station  for  Sew- 
age Subject  for  Special  Assess- 
ment      363 

Engineering  Expenses  Properly  In- 
cluded in  Assessing  Paving 
Costs.  City's  Power  to  Connect 
by  Paving  the  Paved  Portions 
of    Streets    438 

Equipment  Rented  and  Not  Used, 
Public  Works  Contractor's 
Bond    Does    Not    Cove. .r 154 

Excavation  Contract  Construed.  Sub- 
Contractor's     229 

Excess  Work  Distinguished  from  Ex- 
tra Work  in   Road  Contract.  ..  .178 

Execution.   Municipally   Owned    Water 

Works   Not   Subject    to 199 

Extra  Work  in  Road  Contract.  Ex- 
cess W'ork   Distinguished  from.  178 

Firemen     Not    Within     Public     Works 

Eight-Hour    Day    Law.    City...  199 

Franchise  Fixing  Rates,  Increase  of 
Hydrant  Rates  Notwithstand- 
ing      3S5 

Grade     After     Grading    Contract     Let, 

Effect    of    Change    of 16 

Stopped  from  Claiming  Damages. 
Owner  Joining  in  Petition  for 
Change    of    510 

Highway     bv     Fence,     Injunction     for 

Obstruction     178 

of  Funds,  Liability  of  Subscrib- 
ers   for    106 

ity    of    Subscribers    to 196 

Hydrant  Rates  .Notwithstanding 
Franchise  Fixing  Rates.  In- 
crease   of    385 

, "Water  Company  Held  Liable  to 
Party  Injured  Under  Indiana 
Statute  for  Injury  by  Defective 
Fire     537 

Ice  in  Streets — Proper  Care   Required 

of     Pedestrians     43S 

Icy  Sidewalks.  Injuries  by  Defective 
Spouts  Causing — Indemnity  I :,- - 
coverable  by  City  from  Prop- 
erty   Owner     229 

Improve  Streets  He  d  Sufficient. 
Though  Irregular,  Resolution 
of    Intention     to     269 

Improvements.  Principles  of  Assess- 
ments    for     84 

Injunction  Against  Municipality  ]>is- 
missed,  Water  Pollution — Peti- 
tion   for    178 

of  Sale  of  Property  for  Sidewalk 
Tax    Refused     44 

Injuries  by  Defective  Spouts  Causing 
Icy  Sidewalks — Indemnity  Re- 
eoverab  e  by  City  from  Proper- 
ty Owner    229 

Injury    on    Street — Proximate    Cause — 

Notice    of    Defective    Condition.  154 
to   Employee  Transferred    to   spe- 
cial     Employment,      Compensa- 
tion   for     199 

Land   for   Water   Works   Beyond    I 

Mile    Limit    Invalid    Under    City 
i  it.r.   Purchase   of    . .  .  ir.4 

Liability    of   I  litj    tor    rj    to   Qarb- 

a  gi    i   rlvei   as  Spei  lal  Employ,  e 
Employment 
Ends    for   the    Day,    No S06 

Liable  to  Party  Injured  Under  Indi- 
ana SI  i  i  iury  by  I  >e- 
fectlve     Fire     Hydrant,     Water 

Company    Held    

Assuming    Risk   In 
i  o        I  No  I  ..164 

Lighting  Plant,  Compi  I  on  bj  Mu- 
nicipal             HO 

Limits      Powers     of     Municipal  it  i. 
Construct      I  mpro>  i  mi  n  : 
yond     44 

-  i.e.  1 1    in,|,nii  .no  hi  "    w  hat    Is 
-    'i    b;    thi    Term    

Materialmen's      Rich!      of      Action      on 

Pel. lie       Works        Contractor's 

Bond     303 

Materials.     All  to    Validity 

..f    Si. lev.  ..  'k    .  '..ntraot     44 

ent    In    Falling    to    Erect    Bar- 


riers Alongside   Highway.   State 
and    Towns    Held    Not 537 

News  Stands  as  Obstructions  in  City- 
Streets    106 

Notice   of   Defective   Condition,   Injury 

on    Street — Proximate    Cause... 154 
to    City   Authorities    of   Defect   in 
Street   for   Jury.    Constructive.  .385 

Nuisance  bv  Sewer  Held  Too  Remote 
to  Invalidate  Tax  Bills.  Pos- 
sible  229 

Obstruction     of    Highway    by    Fence, 

Injunction    for  178 

Officers  Elected  Under  Unconstitu- 
tional Charter  Provisions  Are 
DeFacto    Officers    84 

One-Vv'av  Street  Ordinance  for  Auto- 
mobiles  Held   Valid    154 

Overflow  of  Land  Not  Approximately- 
Caused  by  It.  City  Not  Liable 
for    229 

Paving  Between  Tracks — Compelling 
Removal  of  Car  Tracks  to  Cen- 
ter of  Street    84 

by  the  Front  Foot  Rule.  Assess- 
ments   for    16 

of  Railroad  Crossing  by  Rail- 
roads     537 

the  Paved  Portions  of  Streets. 
City's  Power  to  Connect  by — 
Engineering  Expenses  Proper- 
ly Included  in  Assessing  Pav- 
ing Costs    438 

.What    Constitutes    an   Original..    16 

Pollution  —  Petition  for  Injunction 
Against  Municipality  Dismiss- 
ed,   Water    ITS 

Power.  Order  to  Director  of  Public 
Works  to  Lay  Out  Proper  Sew- 
er Held  Not  Unlawful  Delega- 
tion   Of     438 

Property.      Municipality's      Power      to 

Sell   Disused    10b 

Public    Works.    Limited    Authority    of 

Members    of    Board    of    2S9 

Pumping  Plant.  Authority  to  Main- 
tain Water  Works  Includes 
Power     to     Substitute      E  ectric 

for    Steam    363 

Station  for  Sewage  Subject  for 
Special  Assessment — Engineer 
Properly  Empowered  to  See 
That  Sewer  Properly  Con- 
structed      363 

Railroad  Crossing.  Washington  Com- 
mission     Cannot      Deny      City's 

Application    for    438 

Crossings    by    a    City    Within    Its 

'     Limits.     Regulation    of 460 

Exclusive  Use  of  a  Substantial 
Part    of   a    Street,    Municipality 

Cannot     Give     306 

Not  Benefitted.  Assessment  Not 
Invalidated    by   Omittina 84 

Railroad  Crossing  by  Railroads,  Pav- 
ing   of    537 

Rates     Fixed     bv     Ordinance     Should 

Yield     Reasonable    Return    on     In- 
vestment.  Water    510 

,  Increase  of  Hydrant  Rates  Not- 
withstanding Franchise   Fixing.385 

Regulation      of      Municipally      Owned 

Public    Utilities    460 

Resolution  of  Intention  to  Improve 
Streets    Held    Sufficient,    though 

Irregular    -69 

of  Intention  to  Improve  Streets 
Must     Be    Properly    Passed 229 

Return  on  Investment.  Water  Rates 
Fixed  by  Oidinance  Should 
Yield    Reasonable    510 

Road  Commissioner  to  Supervise  Con- 
struction Prohibited  by  Sta- 
tute    Kmplox  meet    i  P 

Sewage  Held  Local.  Not  Public  Im- 
provement for  Assessment  Pur- 
poses Disposal  Plant  for  Por- 
tion   of    City    537 

Sewage  Subject  tor  Special  Assess- 
ment. Engineer  Properly  Em- 
powen  .1  to  Se  that  Sewer 
propeflj    Constructed     Pumping 

Station     for     363 

Sewer  He  d  Nol  Unlawful  Delegation 
of  Power,  Order  to  Director  of 
Public  W..r\s  to  Lai  Out  Prop- 
er         488 

Held     Too     Remote     to     invalidate 

Tax  Bills.   Po       bli    \ '    -    no    by.229 
Material      Held      Inadmissible      as 
Improperly   Based.    Expert   Tes- 
timony as  to  the  Unfitness  of..    44 

sidewalks.  Accumulation  of  Snow  and 

Ice   on    199 

Snow  and  Ice  on  Sid.  v  ilks,  Accumu- 
lation of   199 

Specifications   for   Paving.    Assessment 
and   Contract     Ire    Void     Where 
i  tive     Bidders     Ri  .mired 
to    Furnish    Their    Own 269 

Street.  Compelling  Removal  of  Car 
Tracks      to      Center     of — Paving 

Between    Track    84 

.Municipality  Cannot  Give  Rail- 
road Exclusive  Use  of  Substan- 
tial   Part    of   a    306 
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Not     Proven,     Implied     Dedication 

and    Acceptance    of    229 

Streets  lee  in — Proper  Care  It. -quired 
of  Pedestrians  Musi  lie  Proper- 
Is  P;iSSed.         Resolution         O  £         111" 

tuntion     to    Improve     229 

,  News    Stands    as    Obstructions    In 

City    10  6 

,  Proof  of  Acceptance  by  Munici- 
pality   of   Dedicated 363 

Resulting  In  Private  Benefit,  Va- 
cation   of     16 

Subcontractor's    Excavation     Contract 

Construed     229 

Rights      Measured      by      Voidable 

Contract     19S 

Rights    Under   Contractor's    Bond.  106 

Subscribers  to  Highway  Funds,  Lia- 
bility   of    106 

Tax    Refused.    Injunction    of    Sale    of 

Property   for   Sidewalk 44 

Taxation  of  Municipality's  Electric 
Plant  Situated  Without  the  Mu- 
nicipality Limits,  Exemption 
from     460 

Tenants  in  Building,  Regulating  Sup- 
ply  of   Water   to 510 

Testimony  as  to  the  Unfitness  of 
Sewer  Material  Held  Inadmis- 
sible  as   Improperly    Based 44 

Tracks  to  Center  of  Street,  Compel- 
ling Removal  of  Car — Paving 
Between    Tracks    84 

Traffic.     Distinction     Between     Urban 

and    Interurban    Passenger    Car.269 

Unconstitutional  Charter  Provisions 
Are  DeFacto  Officers,  Officers 
Elected    Under     84 

Urban   and    Interurban    Passenger  Car 

Traffic,    Distinction    Between ..  .209 

Utilities,     Regulation     of     Municipally 

Owned    Public    460 

Vacation  of  Streets  Resulting  in  Pri- 
vate   Benefit    16 

Voters.   Submission   of  Bond   Issue  for 

Purchase   of  Utility   to    306 

Water  Company  Held  Liable  to  Party 
Injured  Under  Indiana  Statute 
for  Injury  by  Defective  Fire 
Hydrant    537 

Water.  Damages  for  Wrongfully  Cut- 
ting   Off    289 

Does  Not  Impliedly  Warrant  Its 
Wholesomeness,  City  Owning 
Waterworks    and    Furnishing.  .289 

Mains,    Extension    of    460 

Pollution — Petition  for  Injunction 
Against  Municipality  Dismiss- 
ed  17S 

Rates  Fixed  by  Ordinance  Should 
Yield      Reasonable      Return      on 

Investment    510 

to  Tenants  in  Building,  Regulat- 
ing   Supply    of    510 

Works,  Condemnation  by  Municipal- 
ity of  Land  in  Another  State 
for     178 

Works  Includes  Power  to  Substitute 
Electric  for  Steam  Pumping 
Plant.    Authority    to    Maintain .  .363 

Works      Not      Subject     to      Execution, 

Municipally    Owned    199 


SOCIETIES 


Architectural  and  Engineering  Soci- 
eties,   Minnesota   Federation    of. 310 

Asphalt    Association     400 

Awards,  National  Board  of  Jurisdic- 
tional       290 

Building    and    Construction    Industry. 

The  National  Congress  of.  .  .86,  180 
Officials    Conference     230 

City    Planning,     National     Conference 

on    489 

Civic    Federation,    The    National 85 

Commerce      of      the      United      States, 

Chamber    of     290 

Construction        Industries.        National 

Federat-'on    of    214,246 

Industry     The    National    Congress 

of   Building  and    86,180 

Concrete   Institute,  American. IS,   139.   213 
Contractors.    Associated    Pennsvlvania 

Highway    418 

Association.    Associated   General..    86 

.Association    of    General 180 

of   American.    Associated    General. 179 

>f    Massach'  f»tts      Highway (79 

to    Join    Associated    General    Con- 
tractors.  Dfnv        S5 

Drainage    Association,    Wisconsin 

State      270 

Congress,    Utah    Irrigation    and... 215 

Education.  Conference  on  Employ- 
ment  and    18 

Employment  and  Education,  Confer- 
ence   on    18 


Engineering    Board,    Minnesota   Joint.    46 

Council,    American 138,    20U,    270. 

364,    386 
Council    Petitions  President  Hard- 
ing      246 

Dinner  to  Hoover    I  III 

Institm  e  of  215 

institute  of  Canada,  Cape  Breton 

Branch     179 

Societies,    The    Federated    Ameri- 
can       338 

Societies,    Federated     American — 

Executive     Board      46 

Socieities.    Minnesota     Federation 

of  Arch i tee i  ural   and    :il" 

Societies  of  St.  Lou 

Society,  American  Railway   310 

Society,  Arkansas     17u 

Society,  Detroit    511,   489 

Society,  Indiana   68 

Society.  Iowa    8b.  156,  200 

Society,  Iowa — Annual     Meeting...   46 
Society.  Iowa — Holds    Successful 

Meeting    108 

Society.  Jamestown     200 

Society.  Kansas     108 

Society,  Louisiana    ..17,    216,    387,    559 

Society,  Providence    200 

Society,  Rochester    511,    489 

Society,  United     200 

Society    of    Wisconsin    27'J 

Society,    Wyoming    246 

Engineers.  Albany  Society  of  Civil..  Ills 
.American  Association  of. 17,  45,  lOo, 
214,  230,  290.  310,  338,  364.  440.  461.  538 
,  American    Association    of — Idaho 

Chapter     2  I 5 

.American     Association     of — Indi- 
anapolis   Chapter    310,    215 

.American     Association     of — New 

York    State    Assembly    387 

.American    Association    of — Twin 

City    Chapter    43  9 

.  American  Institute  of  Electrical. 4S9 
.American  Society  of  Civil.. 107.  290, 
364.    400,    461,    511 
.American   Society  of  Civil — Buf- 
falo,  N.    Y.   Section 440 

.American    Society    of    Civil — Illi- 
nois   Section    107 

,  American  Society  of  Civil — Kan- 
sas   Section    387 

,  American       Society      of       Civil — 

Large   Vote  for  Officers 139 

.American    Society    of    Civil — New 

York    Section    270,    462,    489 

,  American    Society    of    Civil — San 

Francisco  Section   107,  3^0 

.  American    Society    of    Civil — Se- 
attle   Section     246 

,  American    Society    of    Mechanical 

85.    139,    387.    418,    400.    511 
.American    Society    of   Mechanical 

— Coming    Meetings    46 

.American    Society    of   Mechanical 

-^-Hartford    Section     246 

.  American    Society   of   Mechanical 

— Philadelphia    Section    107 

•  American  Society  of  Safety. 462.  4S9 

,  Automative    iu7 

,  Boston  Society  of  Civil.   Address 


Traliic    Association,   National 41S 

Train.         Regulations,       National 

Conl  108 

Transportation    Show    its 

Housing  in   America,   Eighth  National 

.ierence   on    17 


to 


,  British     Institution    of    C 

Increase    Dues   and    Avoid    Defl 


to 


17 


cit 


17 


Engineers'   Club   of   Baltimore 180 

Club,  Brooklyn. 

S6,    179,    270,    310,    400,    439,    511 

Club  of    Des    Moines 68 

Club.  Kentucky     \  jog 

Club.  Memphis     139 

Club  of  Philadelphia.  S6,  10S.  310,  511 

Club  of    San    Francisco 68 

Club.  St.   Paul 156 

Club.  Topeka    .215 

Club.  Webster    City    17s 

Engineers,    Colorado    Societv    of 200 

,  Conference    of    State    Sanitary, 

461.    53S 
.Connecticut    Society    of    Civil... 179 

.Illinois    Society    of    215 

,  Manitoba,      to      Enforce      Salary 

Schedule     is 

,  Mechanical    is 6 

.Montana    Society    of    440 

.  New  Jersey   County    68 

.North   Dakota  Society  of 290 

of    Alberta,    Professional    387 

Society.        Minnesota        Surveyors 

and    270 

.Society    of    American    Military — 

The    Philadelphia    Post 17 

Society    of    Pennsvlvania    511 

.Utah    Society    of 10s 

.Vermont    Society    of    3»t 

.Western    Society    of 68,    462 

Highway     and     Transport     Education 

Conference.    Mid-Western    156 

Association.    Massachusetts    387 

Contractors.    Associated    Pennsvl- 
vania             "      4i8 

Contractors'      Association,     '  Ken- 
tucky—    139 

Council,    Federal    '.'.'.'.'.'. '.'..'.  '364 

Officials    American    Association    of 


State 


4rt 


Municipal    League,    California 107 

Pine    Association,    Southern 387 

Purdue     University,     Seventh     Annual 

Road   School    156 

Railway  Engineering  Society.  Ameri- 

can    310 

Research    Federation,    Personnel.  270 

Road   Builders  Association,  American. 200 

Builders'    Association    New     York 

Stale    337 

Builders'    Association,    Texas 180 

Building      Contractors'      Associa- 
tion,    West     Virginia     

Officials,   Conference    of    Iowa.... 387 
School       of      Purdue      University, 

Seventh    Annual     156 

Roads     Association,     New     Hampshire 

Good    387 

Association,    Virginia    Good 156 

Congress  and  Show,  The  Eleventh 

Annual    American    Good 138 

Convention    440 

Convention.   Canadian   Good    48S 

Sanitary  and  Water  Supply  Associ- 
ation,   Indiana    310 

Sewage  Works  Association,  New  Jer- 
sey      215 

Standardization    Council    on    489 

Surveyors'     and      Engineers'     Society. 

Minnesota     270 

Traffic  Association.  National  High- 
way     364,    IIS,    439 

Transport  Education  Conference.  Mid- 
Western   Highway   and    156 

Water     Supp.y     Association.     Indiana 

Sanitary    and     310 

Water  Works  Association.  Ameri- 
can     418,    439 

Works     Association.     American — 

Illinois    and    Iowa    Sections.  ..  .3S7 
Works     Association.     American — 

New    York    Section    21* 

Works     Association,      New      Eng- 
land     45.    68.    139.    200,    538 

Works     Association.      New      York 

Section     290 

Works   Association.    Southwest, 
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Ocean  Avenue  Storm  Sewer 


5,000  feet  of  single  and  double  126-inch  to  138-inch  sewer  built  in  wet  sand  in 
sheeted  trench  requiring  heavy  pumping  with  movable  suspended  pumps. 
16,000    yards    of    concrete    delivered   in    carts    from    central    mixing    plant. 


The     storm-water     sewer     in     Ocean     avenue,  direction  of,  the   Bureau  of   Sewers,  Borough  of 
Brooklyn,  is  the  drainage  outlet  for  a  large,  flat  '   Brooklyn,     Arthur     J.     Griffin,     chief     engineer, 

area,  the  run-off  from  which  will  be  delivered  to  The  portion  here  described  is  on  a  tangent  about 

Sheepshead  bay  through  about  5,000  feet  of  this  5,000  feet  long  on  the  center  line  of  Ocean  avenue, 

sewer,  which  terminates  in  an  outlet  on  the  shore  with  a  grade  of  0.08  per  cent  and  a  depth  from 

Di"    Sheepshead    bay    at    Emmons    avenue.      The  the  surface  of  the  ground  to  the  bottom  of  the 

sewer  was  designed  by,  and  was  built  under  the  invert  concrete  varying  from  about  16  feet  at  the 
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WIDE,   DEEP  TRENCH  DRAINED   BY   ELECTRICALLY  DRIVEN'  CENTRIFUGAL 

GANTRY  TRAVELER 


SUSPENDED  FROM 
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SHALLOW 


PUMPED    FROM 


inches  and  height  of  7  feet  G  inches  with  a  rein- 
forced  flat  concrete  roof  19  inches  thick,  reinforced 
V-shape  invent  1  foot  6  inches  in  minimum  thick- 
ness, and  vertical  side  walls  IS  inches  thick  with- 
out reinforcement. 

At  the  outlet,  just  beyond  the  shore  line,  the 
138-inch  twin  sewer  is  supported  on  six  short, 
longitudinal  rows  of  wooden  piles  with  a  plat- 
form of  4-inch  longitudinal  planks  laid  on  the 
10  x  10-inch  transverse  pile  caps.  The  shore  end 
of  the  sewer  is  faced  with  cut-stone  blocks  1  foot 
(i  inches  thick,  and  the  thickness  of  the  side  walls 
is  increased  to  2  feet  8  inches  for  a  length  of  about 
41  feet,  where  it  joins  with  a  section  of  the  regu- 
lar 138-inch  sewer  with  a  shoulder  that  takes 
bearing  against  the  face  of  a  continuous  line  of 
10  x  10-inch  splined  yellow  pine  sheet  piles  that 
encloses  both  sides  and  the  outer  end  of  the  sewer 
is  anchored  to  it  with  l'_>-inch  horizontal 
bolts  embedded  in  the  wall  concrete  and  engag- 


upper  end  to  12  feet  at  the  lower  end, 
where  the  surface  of  the  ground  is 
6  feet  above  datum  or  mean  high 
tide. 

The  contract  for  the  sewer  was 
awarded  in  April,  1918,  to  the  New- 
man &  Carev  Company,  for  about 
$328,421.57,  based  on  the  unit  prices 
for  the  estimated  quantities,  which 
included  62,200  yards  of  excavation, 
16,000  yards  of '  concrete  and  5.000 
feet  of  trench  sheeting  and  bracing. 
The  location  is  in  sandy  soil  which. 
up  to  about  mean  high  tide  level,  is 
saturated  with  water  flowing  freely 
into  the  excavation  and  thus  produc- 
ing a  maximum  head  of  about  8  feet 
above  the  lowest  part  of  the  trench ; 
notwithstanding  which,  the  work  has 
progressed  to  a  present  nearly  com- 
pleted stage  with  no  serious  trouble 
from  the  large  volume  of  water  en- 
countered and  satisfastorily  dis- 
posed of. 

For  a  distance  of  2,500  feet  from 
the  outlet  the  138-inch  sewer  is  of  the 
twin  type  with  flat  roof,  vertical  side 
walls  and  V-shape  invert,  corre- 
sponding exactly  to  the  168-inch  twin  storm-wa- 
ter sewer  in  Ralph  avenue,  Brooklyn,  illustrated 
on  page  528  of  Public  Works,  December  4,  except 

for  the  somewhat  reduced  dimensions,  which  are 
21  fret  1  inch  wide  and  10  feet  7  inches  high  over 
all,  with  two  conduits  8  feel  7  inches  wide  and  8 
feel  high  at  the  center.  From  Avenue  V  about 
1,600  feel  to  Avenue  W  the  132-inch  -ewer  is  1" 
feet  3  inches  wide  and  10  feet  5  inches  high  over 
all,  with  two  7-foot  10-inch  \  8-foot  conduits  sepa- 
rated by  a  15-inch  vertical  center  wall.  The 
126-inch  sewer  about  900  feet  long  from  Avenue 
\Y  to  Avenue  '/.,  where  it  will  join  a  previously 
constructed  section  of  120-inch  sewer,  is  16  feet 
10  inches  wide  and  10  feet  7  inches  high  over  all. 
and  ha-  a  single  conduit  similar  to  the  conduit  in 
the  twin  sewer  and  having  a  width  of   15  feet    10 


SIMULTANEOUS     WITH 

ing  rangers  against  the  outer  faces  of  the  -beet 
piles  at  top  and  bottom  of  the  sewer.  At  the 
open  end  of  sewer  the  sheet  piles  are  cut  off  a 
few  inches  below  the  upper  surface  of  the  invert 
ami  the  transverse  ranger  at  that  elevation  is 
anchored  to  the  invert  concrete  with  1  '  .--inch 
horizontal  bolts  through  the  invert  concrete,  and 
to  three  slightly  inclined  fender  piles  extending 
to  the  lop  of  the  sewer,  where  they  are  similarly 
,iii,  bored   with   a  clearance  of  about  6  inches 

[■RENI    II     F.Xi  A\  ATIM.     AMI     SHE!    M 

The  sewer  was  built  in  open  trench  about  3 
feet  wider  than  the  oxer-all  width  of  the  sewer, 
and  having  a  depth  of  from  8  to  H5  feet  below  the 
surface  of  the  ground.  The  double-track  trolley 
line  on  Ocean  avenue  was  operated  during  the 
n  of  the  sewer  and  in  the  summer 
large    numbers   of   passengers   to 
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and  from  the  shore.  As  both  sewer  and  trolley 
lines  are  located  concentric  with  the  street,  the 
trolley  lines  were  shifted  to  one  side  of  the  broad 
street  before  the  excavation  was  commenced.  The 
stone  pavement  between  the  rails  was  first  taken 
up  and  piled  along  the  curb  simultaneously  with 
or  subsequent  to  which  the  rails,  spliced  and  con- 
nected by  transverse  bars,  were  jacked  up  in  long 
continuous  sections  to  an  elevation  above  the 
surface  of  the  pavement  and  shifted  sideways 
to  the  new  position. 

On  each  side  of  the  main  trench  there  was 
carefully  excavated  with  pick  and  shovel  a  nar- 
row trench  about  2  feet  deep  with  the  outer  face 
vertical  and  carefully  aligned  in  the  plane  of  the 
face  of  the  main  trench.  In  these  trenches  groups 
of  2  x  10-inch  square  edge  planks  16  feet  long, 
with  their  lower  ends  adzed  to  a  knife  edge,  were 
assembled  against  the  vertical  sides  of  the 
trenches  and  were  held  in  position  by  rangers  in 
the  bottoms  of  the  trenches,  braced  securely 
against  them.  Scaffold  planks  laid  on  high  tres- 
tles on  the  outer  side  of  the  trenches  formed  plat- 
forms for  men  driving  the  sheeting  successively, 
a  few  inches  at  a  time  with  a  AlcKiernan-Terry  ' 
air  hammer  simultaneously  with  the  excavation 
of  the  main  trench,  taking  care  to  loosen  the 
ground  around  the  bottoms  of  the  piles  and  re- 
move any  obstructions  encountered.  The  driv- 
ing was  facilitated  by  the  use  of  a  ^'2-inch  hy- 
draulic jet  supplied  with  water  from  the  city  main 
at  a  pressure  of  about  60  pounds. 

The  excavation  of  the  main  trench  was  done 
with  a  1-yard  clamshell  bucket  operated  by  the 
50-foot  boom  of  a  stiff-leg  derrick  equipped  with 
a  bull  wheel  and  a  Lidgerwood  hoisting  engine, 


ami  installed  on  a  4-wheel  wooden  platform  trav- 
eling on  a  track  of  about  18  feet  gauge  laid  in 
t'l  of  ili'  street  in  advance  of  the  excava- 
tion. The  bucket  delivered  directly  to  automo- 
bile trucks  alongside,  which  carried  the  material 
to  the  other  end  of  the  trench  and  dumped  it 
lor  backfill  over  the  completed  part  of  the  sewer, 
and  hauled  surplus  material  to  the  ?poil  banks. 
As  the  excavation  progressed,  a  second  tier  of 
rangers  and  braces  was  installed  5  or  6  feet  be- 
low  the  upper  tier,  and  the  sheet  piles  were  driven 
down  to  the  full  length  penetration,  the  bottoms 
bi  ing  from  1  to  3  feet  below  the  bottom  of  the 
trench. 

\o  extra  care  was  taken  to  drive  the  sheet  piles 
in  close  contact  and  the  ground  water  flowed 
freely  through  the  cracks  between  adjacent  piles 
and  was  collected  in  shallow,  narrow  trenches  on 
each  side  of  the  excavation,  through  which  it 
flowed  to  sumps  excavated  2  or  3  feet  below  the 
bottom  of  the  trench  and  drained  by  one  8-inch 
and  one,  10-inch  Lawrence  centrifugal  pumps  op- 
erated by  electricity  and  suspended  from  a  4- 
wheel  gantry  spanning  the  trench  and  traveling 
on  a  track  of  about  25  feet  gauge.  As  the  exca- 
vation advanced  with  the  progress  of  the  work, 
new  sumps  were  dug  about  80  feet  apart,  the  old 
sumps  being  filled  and  covered  by  the  invert.  The 
pumps  were  hoisted  above  the  surface  of  the 
ground  by  tackles  operated  by  a  hand  windlass 
or  crab  installed  on  the  gantry  and  the  gantry 
moved  forward  to  the  next  sump,  where  the 
pumps  were  lowered  to  position  and  the  opera- 
tions continued.  The  pumps  worked  day  and 
night,  keeping  the  trench  free  of  water  that  other- 
wise would  have  been  very  troublesome  and  en- 
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abling  the  bottom  to  dry  out  and  become  stable 
and  firm  enough  to  support  the  sewer  without 
foundation  piles. 

The  pump  delivered  to  short,  vertical  risers  and 
long  lengths  of  horizontal  screwed  pipe.  Where 
the  screwed  pipe  was  not  long  enough  to  reach 
to  a  point  where  the  water  could  be  discharged 
to  surface  drains  or  existing  sewers,  they  dis- 
charged into  broad  shallow  wooden  flumes,  built 
for  the  purpose,  and  in  some  cases  carried  over 
the  top  of  the  finished  sewer  and  extending  to  a 
maximum  length  of  about  2,000  feet. 

CONCRETING 

The  inverts  for  the  full  width  of  the  two  twin 
conduits  were  concreted  on  the  carefully  leveled 
sub-grade  in  sections  40  feet  long,  made  in  side 
forms  spaced  about  18  inches  from  the  sheeting  to 
give  room  for  the  exterior  drainage  channels.  The 
inclined  upper  surface  of  the  invert  between  the 
center  and  side  walls  was  concreted  against 
wooden  lagging  bearing  against  the  under  side  of 
transverse  ribs  made  like  scarfboards,  to  conform 
to  the  outline  of  the  invert  and  fastened  securely 
at  the  proper  elevation  to  the  lower  tier  of  struts 
bracing  the  sheeting.  After  the  lagging  had  been 
stripped  and  the  ribs  removed,  the  surface  of  the 
invert  was  paved,  in  some  cases  with  special 
curved  tile,  and  in  others  with  selected  bricks. 

After  the  invert  had  been  paved,  the  vertical 
sidewalls  and  flat  roof  were  built  in  correspond- 
ing 40-foot  sections  at  continuous  operations, 
usually  requiring  about  12  men  for  8  hours. 
Transverse  bents  having  horizontal  bottom  sills 
with  their  ends  rounded  to  fit  exactly  against  the 
curved  portion  of  the  invert  were  braced  together 
forming  supports  for  four  lines  of  longitudinal 
timbers  on  which  were  wedged  up  sectional 
wooden  ribs  about  2  feet  apart,  covered  with 
wooden  lagging  10  feet  long,  and  making  three 
separate  panels  that  were  easily  handled  and  were 
wedged  up  to  exact  position  on  the  longitudinal 
pieces. 

Lagging  was  also  nailed  to  the  outer  faces  of 
the  vertical  posts  in  the  transverse  bents,  and 
vertical  boards  nailed  to  horizontal  strips  at- 
tached to  the  sheet  pile  rangers  made  the  forms 
for  the  outer  surface  of  the  side  walls.  Trans- 
verse vertical  wooden  bulkheads  were  provided 
with  vertical  core  boxes  in  the  ends  of  the  forms 
in  which  the  concrete  was  deposited  after  the  roof 
reinforcing  bars  had  been  put  in  position  on  con- 
crete spacing  blocks  and  securely  wired  at  inter- 
sections. 

After  the  concrete  was  48  hours  old  the  outside 
vertical  forms  were  stripped,  the  adjustment 
wedges  under  the  roof  slabs  and  under  the  ver- 
tical posts  of  the  transverse  bents  were  slacked, 
allowing  the  lagging  for  the  roof  slabs  to  be 
dropped  and  then  the  vertical  sides  to  be  moved 
toward  the  center  of  the  conduit,  thus  stripping 
the  concrete  and  enabling  the  inside  forms  to  be 
dragged  40  feet  on  the  finished  invert  ready  for 
riexl  section.  Backfilling,  exca- 
vating, and  sheeting  all  progress  at  the  same  rate 
as  the  concreting  which  governs  the  work  and 


provided  for  an  average  construction  of  about  100 
linear  feet  of  finished  sewer  per  week. 

CONCRETE    PLANT 

An  excellent  quality  of  sand  secured  direct 
from  the  sewer  trench  excavation  and  broken 
stone  delivered  by  barges  were  hauled  in  auto- 
mobile trucks  to  the  central  concrete  mixing  plant 
established  at  a  point  about  midway  between  the 
ends  of  the  sewer  section  under  contract  and 
there  stored  in  heaps  on  the  surface  of  the  ground, 
from  which  it  was  piled  up  and  trimmed  by  a 
clam-sheil  bucket  operated  by  a  stiff-leg  derrick 
with  50-foot  boom  that  also  served  elevated  stor- 
age bins  of  20  yards  and  10  yards  capacity  for 
stone  and  sand,  respectively. 

The  hopper  bottoms  in  the  storage  bins  were 
closed  by  counterweighted  flaps  that,  when  un- 
latched by  the  attendant,  delivered  aggregate  to 
the  charging  hopper  below  in  which  it  was  meas- 
ured. Cement  bags  from  the  adjacent  storage 
house  were  hoisted  to  the  mixer  platform  by  a 
barrel  elevator  operated  by  electricity,  and  the 
required  amount  of  cement  was  added  to  each 
batch  and  charged  into  the  Ransome  2-yard  ma- 
chine about  10  feet  clear  of  the  ground.  Two- 
wheel  carts  with  hopper-shaped  steel  tilting 
bodies  were  drawn  under  the  mixer,  two  or  three 
shovels  of  sand  were  thrown  into  them  to  prevent 
sticking,  the  carts  were  filled  with  concrete  and 
drawn  to  the  required  position  alongside  the 
trench  where  they  were  dumped  into  double-gate 
wooden  hoppers  over  the  trench,  from  which  the 
concrete  was  spouted  to  the  invert  and  to  the  wall 
and  roof  forms.  The  average  output  was  from 
80  to  100  cubic  yards  per  day. 


Water  Power  in  San  Joaquin  Valley 

The  cities  and  towns  of  San  Joaquin  valley, 
California,  are  contemplating  combining  in  a 
movement  to  secure  power  sites  in  the  mountains 
for  the  development  of  hydro-electric  energy  for 
municipal  use,  some  advancement  toward  this 
having  been  made  at  the  meeting  last  month  of 
the  San  Joaquin  Valley  Municipalities  branch  of 
the  California  Municipal  League. 


Atlantic  City's  High-Pressure  Fire  System 

A  brief  description  of  the  high-pressure  fire  sys- 
tem serving  the  beach  front  of  Atlantic  City,  N.  J., 
was  given  by  the  engineer  and  superintendent  of 
the  Atlantic  City  Waterworks,  Lincoln  Van  Gil- 
der, before  the  New  England  Waterworks  Asso- 
ciation. Some  of  the  more  interesting  points  in 
this  description  are  given  below. 

The  system  is  really  one  for  mutual  protection, 
the  power  for  which  is  furnished  by  the  hotels 
along  the  boardwalk.  A.  T.  Bell,  manager  of  the 
Hotel  Chalfonte.  in  1916  conceived  the  idea  of 
combining  the  pumping  energy  of  the  fire  pumps 
maintained  by  the  beach-front  hotels  into  one  gen- 
eral system,  the  mains  and  hydrants  to  be  in- 
stalled and  maintained  by  the  city.  This  proposi- 
tion was  endorsed  by  the  Chamber  of  Commerce, 
the  Hotel  Men's  Association  and  the  leading  prop- 
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erty  holders,  and  was  accepted  by  the  city  com- 
mission. 

Pressure  for  the  system  is  furnished  by  the  un- 
derwriters' fire  pumps  of  eight  of  the  largest  ho- 
tels, seven  of  them  located  on  the  beach  front. 
These  pumps  all  take  water  from  the  adjacent 
mains  of  the  city  distribution  system  and  deliver 
direct  into  high-pressure  mains.  The  maximum 
pumping  capacity  is  about  11,000  gallons  per  min- 
ute at  150-pound  pressure  at  the  pumps,  and  the 
pumps  are  so  widely  distributed  that  there  is  very 
little  friction  loss.  At  the  latest  semi-official  test 
a  satisfactory  pressure  was  maintained  on  22  lines 
of  hose  discharging  about  8,000  gallons  per 
minute. 

The  system  is  planned  for  a  maximum  working 
pressure  of  300  pounds.  Lead  joints  with  the 
Xew  York  type  of  joint  were  selected  and  class  G 
pipes.  All  line  joints  are  poured  with  pure  lead, 
but  joints  in  hydrant  branches  were  made  with  an 
alloy  of  95  per  cent  lead  and  5  per  cent  tin.  These 
alloy  joints  when  tested  at  400  pounds  withou 
bracing  the  hydrant  or  back-filling  show  no  trace 
of  yielding;  but  one  8-inch  hydrant  branch  which 
was  poured  with  pure  lead  by  mistake  yielded  per- 
ceptibly under  400  pounds  pressure,  and  this  joint 
was  immediately  taken  out  and  repoured  with 
alloy. 

Because  the  soil  along  the  beach  front  is  almost 
entirely  sand  and  because  the  hydrant  valves  had 
to  be  set  at  or  below  mean  low  tide  in  the  ocean, 
special  precautions  were  taken  to  protect  valves 
and  valve  gears  against  corrosion  due  to  salt  and 
the  sifting  in  of  fine  sand.  All  valves  and  hy- 
drants   were    trimmed    and    bolted    with    bronze, 


valve  stems  were  made  of  manganese  bronze  and 
gears  were  covered  with  watertight  oil  cases.  All 
working  parts  of  hydrant-,  were  built  of  bronze  or 
other  non-corrosive  materials. 

Since  it  was  desirable  to  operate  the  hydrants 
from  the  boardwalk  while  the  beach  was  several 
feet  lower,  the  hydrants  were  made  with  a  long 
barrel,  the  maximum  length  being  17  feet  9  inches 
from  center  of  branch  t"  center  of  nozzle. 


A  Concrete  Job 
Mechanical 


Combination     of     mixing,     hoisting     and 
spouting  units  designed  especially  to  meet 
the     conditions     of    this    job.       Counter- 
weighted  auxiliary  chutes  used. 


CONCRETING   SYSTEM 

Since  the  concrete  footings  included  in  the 
Rodgers  &  Hagerty  contract  occupy  more  than 
one-half  of  the  area  of  the  excavation  and  were  to 
be  constructed  simultaneously  with  the  comple- 
tion of  the  excavation  of  the  footing  trenches,  and 
since  the  concrete  is  placed  in  the  form  of  several 
complete  rings  with  comparatively  narrow  annular 
spaces  between  them,  a  system  of  distribution  of 
concrete  on  the  surface  of  the  pit  or  by  means  of 
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cable-ways  or  derricks  would  have  involved  the 
use  of  transporting  apparatus  that  would  greatly 
interfere  with  construction  operations,  the  form 
work  and  the  finished  and  unfinished  portions  of 
the  concrete.  It  was  also  evident  that  there  was 
no  room  for  a  mixing  plant  concentric  with  the 
work  nor  opportunity  of  access  to  and  from  it  had 
it  been  installed  there.  Consequently  an  isolated 
mixer  plant  and  a  special  system  of  conveying  and 
distribution  was  necessary  that  would  not  inter- 
fere with  the  operations  that  practically  covered 
all  of  the  excavated  pit. 

The  problem  was  studied  by  the  engineering 
department  of  R.  E.  Brooks  Company,  50  Church 
street,  New  York,  which  worked  out  a  satisfactory 
solution  and  design  for  the  conveying  and  distri- 
bution plant  eventually  installed  by  the  contrac- 
tor, with  the  assistance  of  plant  engineers,  F.  I. 
Ginsberg,  E.  Gwynn  and  Robinson,  in  co-opera- 
tion with  F.  W.  Allen,  chief  engineer  for  the  con- 
tractors. This  system  is  very  simple  and  efficient 
and  will,  it  is  estimated,  save  a  considerable  per- 
centage of  the  cost  that  would  have  been  involved 
by  the  adoption  of  any  of  the  other  methods  under 
consideration  at  the  time  the  contract  was 
awarded. 

It  harmonizes  well  with  the  policy  of  excava- 
tion which  executed  all  of  that  work  with  im- 
proved appliances  and  power  machinery,  practi- 


cally eliminating  hand  labor.  It  secures  a  better 
quality  of  work,  more  rapid  execution,  eliminates 
liability  of  delay-  from  labor  troubles  and  affords 
very  considerable  advantages  by  the  use  of  the 
most  efficient  plant  and  capable  workmen. 

The  essential  features  wTere  the  selection,  com- 
bination and  installation  of  standard  high-class 
plant,  the  value  of  which  has  been  abundantly 
demonstrated  in  previous  successful  operations, 
and  which  were  so  combined  and  arranged  as  to 
give  the  required  service  with  rapidity,  economy 
and  reliability  without  involving  any  experimen- 
tal features,  elaborate  arrangement  or  unusual 
operations  requiring  especially  skilled  attention. 

The  plant  is  composed  of  units  of  commercial 
apparatus  so  co-ordinated  and  arranged  as  to  be 
very  flexible  in  operation,  to  be  easily  manipulated 
and  to  involve  little  or  no  waste  construction. 

Part  of  the  contractor's  regular  stock  equipment 
was  utilized  advantageously,  and  the  remainder 
of  the  plant  which  was  installed  is  not  only 
adapted  to  secure  the  greatest  rapidity,  efficiency 
and  economy  of  construction  of  this  work  but  to 
be  desirable  as  permanent  equipment  available  for 
almost  any  kind  of  heavy  concrete  construction. 

On  the  completion  of  the  present  contract  the 
plant  may  be  transferred  to  some  other  job,  or 
may  be  sold  in  the  open  market  for  a  price  which, 
subtracted  from  the  purchase  price,  should  leave 
a  small  difference  that  w-ould  represent  a  very 
light  unit  charge  for  handling  and  mixing  the  con- 


Csn-  %'Ccmrc 


PLAN    AM)    ELEVATION    DIAGRAMS    OF    CONCRETE    MIXING,  HOISTING,  AND  SPOUTING  PLANT 


Jam  win    I.    1921 


PUBLIC     WORKS 


The  general  system  is  that  of  mixing  the  con- 
crete nil  the  site  at  a  point  entirely  outside  of  the 
excavation  and  construction  work,  hoisting  it  to  a 
'height  of  about  1-0  feet,  and  then  spouting  it 
directly  to  position  in  the  forms.  The  special  fea- 
ture is  the  arrangement  by  which  the  concrete 
is  conveyed  from  the  hoisting  tower  to  the  geo- 
metric center  of  the  construction  and  thence  dis- 
tributed by  a  duplex  system  of  pivoted  chutes  to 
any  point  within  a  radius  of  about  200  feet,  all  of 
the  apparatus  being  kept  at  a  comparatively  high 
elevation  with  unobstructed  clearance  beneath  it 
for  the  operation  of  the  steam  shovels,  pumps, 
pump  lines,  form  construction  and  concreting  over 
every  part  of  the  area  to  be  built,  thus  avoiding  all 
interference,  delays,  or  expense  of  removing  and 
rehandling  plant,  equipment  or  materials. 

FIXED  PLANT   INSTALLED 

Excepting  electricity  for  lighting,  operating  the 
centrifugal  pumps  and  some  minor  uses  which  is 
purchased  from  a  commercial  company,  power  is 
furnished  by  a  250  h.  p.  battery  of  three  horizon- 
tal steam  boilers,  although  two  of  them,  working 
to  capacity,  can  provide  for  all  the  machinery 
now  operated,  with  a  consumption  of  between  5 
and  6  tons  of  coke  per  24-hour  day,  most  of  this 
steam  being  used  in  the  8-hour  day  shift.  Or- 
dinarily the  principal  requirements  are  for  the  op- 


crations    of    the   two   hoisting    engines,   the   pile 

driver   hammer,   the   concrete   mixer,   the   cement 

and  tin-  concrete  hoist  and  reserve  Cameron 

The  1-yard  concrete  mixer  is  installed  about  10 
feet  above  the  surface  of  the  ground  in  the  base  of 
a  wooden  tower  35  feet  high,  surmounted  by  a  10- 
yard  and  a  20-yard  storage  bin  for  -and  and 
broken  -tunc  The  mixer  discharges  directly  into 
a  l-yard  quick-shift  bucket  hoisted  in  an  Insley 
steel  tower  160  feet  high.  The  bucket  automati- 
cally discharges  into  a  hopper  fixed  on  a  sliding 
frame  at  any  required  height  in  the  tower,  from 
which  the  concrete  is  distributed  through  an  Ins- 
Icy  continuous  line  chute  suspended  from 
inch  plow  steel  cable  led  from  the  tower  to  the  top 
of  the  mast  of  the  guy  derrick  installed  on  a 
wooden  falsework  tower  30  feet  high  in  the  geo- 
metric center  of  the  building. 

From  the  top  of  the  70-foot  mast  the  cable  con- 
tinues to  anchorage  to  a  deadman  located  on  the 


-MAST   AND    TOWER    OF    CENTRAL    DERRICK    SUPPORTING 
DUPLEX     REVOLVING    CHUTES 


CONCRETE     AND     CEMENT     HOISTING     TOWERS,     MIXING 

PLANT    AND    AGGREGATE    UNLOADING    DERRICK 

AND  STORAGE 

site  beyond  the  limit  of  the  general  excavation. 
The  end  of  the  cable  is  looped  around  a  sheave 
that  is  shackled  to  a  2-inch  turnbuckle  with  2-foot 
adjustment  that  is  connected  to  a  wire  rope  loop 
engaging  two  horizontal  timbers  in  the  bottom  of 
a  pit  10  feet  deep,  backfilled  and  covered  with  a 
heavy  load  of  stone. 

The  central  derrick  is  independently  guyed  and 
is  used  to  support  the  counterweight  chutes  and 
auxiliary  chutes  in  the  center  of  the  operation. 
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This  derrick  is  rigged  up  with  bull  wheel,  and 
with  the  use  of  the  boom  swinging  engine  in  the 
base  of  the  derrick  structure  proper,  can  be  han- 
dled bv  one  man  without  any  loss  of  time.  At  the 
end  of  the  50-foot  boom  section  chute  there  is 
suspended  from  the  end  of  the  boom  a  50-foot  ex- 
tra-heavy counterweight  section  chute  which  in 
turn  supports  a  50-foot  standard  counterweight 
chute  which  gives  a  radius  of  150  feet;  which 
radius  is  increased  60  feet  by  the  use  of  additional 
chutes  which  give  a  complete  working  radius  of 
210  feet  from  the  center  of  the  building. 

The  entire  arrangement  of  counterweighted 
truss  and  boom  chutes  can  revolve  360  degrees 
around  the  center  of  the  building  and  each  of  the 
counterweighted  chutes  can  revolve  360  degrees 
at  any  point  of  the  concentric  circle  it  makes  in 
the  derrick  revolution,  thus  fully  commanding  all 
portions  of  the  area  of  the  building.  The  first 
truss  has  a  5,000-pound  concrete  counterweight 
and  the  second  one  has  a  1,000-pound  counter- 
weight, while  the  load  suspended  from  the  boom 
hook  is  about  20,000  pounds.  The  chutes  have  a 
slope  of  1  on  3,  which  provides  for  free  delivery 
of  concrete  at  all  times. 

So  far  the  best  day's  record  is  470  yards  with 
a  total  force  of  about  20  men,  only  3  men  being 
required  to  convey  the  concrete  to  the  forms.  The 
concrete  is  of  medium  consistency  so  that  it  im- 
mediately settles  to  a  horizontal  surface  in  the 
forms  and  does  not  require  tamping  or  spading. 
At  the  end  of  every  shift  the  concrete  bucket 
and  the  line  of  chutes  are  washed  out  with  water 
to  prevent  any  concrete  from  adhering  or  setting 
on  them,  and  at  the  commencement  of  every  shift 
the  chutes  are  also  flushed  with  water  to  provide 
for  the  more  easy  flow  of  the  concrete. 
(To  Be  Concluded) 


political    or    personal    preferences    is    highly    im- 
probable. 

The  Cottrell  Rider  provides  for  establishing  a 
fund  from  license  fees  so  collected,  from  which  the 
President  would  have  the  power,  at  his  own  dis- 
cretion, to  pay  money  to  government  employees 
of  his  selection  who  have  turned  their  inventions 
over  to  the  commission,  thus  making  it  practically 
impossible  for  the  President  to  grant  fair  or  uni- 
form awards,  and  leaving  government  experts 
who  may  have  made  wonderful  discoveries  of  a 
non-patentable  nature,  without  any  chance  of 
reward. 

The  Cottrell  Rider  is  also  objectionable  because 
it  has  the  effect  of  commercializing  government 
employees  by  giving  them  the  incentive  not  to  do 
better  research  work,  but  to  produce  inventions 
and  improvements  of  a  patentable  nature  as  dis- 
tinguished from  those  which  are  of  a  purely 
scientific  nature.  But  it  is  the  latter  which  should 
receive  the  most  attention  of  government  em- 
ployees since  there  is  little  inducement  for  private 
investigator  to  engage  in  such  unremnuerative 
research,  and  if  government  investigators  are 
enticed  away  from  it  it  will  be  almost  wholly 
neglected. 

Under  the  present  arrangement  many  impor- 
tant discoveries  have  been  turned  over  to  the 
public  as  the  result  of  government  research  and 
no  reason  is  seen  for  making  the  radical  changes 
contemplates  by  the  Cottrell  Rider. 


Scientific  Research  by  Federal    Government 
Threatened 

\  public  hearing  will  be  held  by  the  Senate 
and  House  Conferees  on  H.  R.  Bill  11984,  com- 
monly referred  to  as  the  Nolan  Salary  Bill,  on 
Tanuary  5,  1921,  at  10  a.  m.,  in  the  room  of  the 
Committee  on  Library,  Senate  end  of  the  Capitol 
Building. 

The  U.  S.  Patent  Office  is  undermanned  and 
its  technical  employees  underpaid.  It  is  fast  be- 
coming demoralized  by  the  loss  of  experienced 
examiners.  The  Nolan  Bill,  as  passed  by  the 
House,  is  a  meritorious  measure  and  aims  to 
correct  this  difficulty. 

However,  Section  10.  added  by  a  Senate  amend- 
ment known  as  the  Cottrell  Rider  and  now  under 
discussion,  is  highly  objectionable  and  should  be 
opposed.  Under  this  rider  inventions  developed 
by  employees  of  the  U.  S.  Government,  instead 
of  inuring  to  the  benefit  of  the  public,  as  at  pres- 
ent, would  be  assigned  to  the  Federal  Trade  Corn- 
on  and  licensed  to  private  individuals  or 
( i  irporations  as  the  commission  may  see  fit.  That 
such  assignment  would  be  made  always  without 


Blasting  a  Ditch  in  Gravel 

A  few  weeks  ago  we  described  an  instance  of 
opening  up  a  water  channel  in  wet  soil  by  the 
use  of  dynamite,  in  which  the  writer  stated'  that 
the  method  would  not  have  been  applicable  had 
there  not  been  an  abundance  of  water  in  the  soil. 
Recently  a  similar  piece  of  work  was  performed 
by  dynamite  where  the  soil  was  sand  and  gravel. 

The  Genesee  river  near  Dansville,  N.  Y.,  was 
found  to  be  cutting  away  the  highway  at  a  point 
where  the  river  made  an  oxbow  bend.  The  engi- 
neer for  the  State  Conservation  Commission  de- 
cided that  a  new  channel  should  be  dug  across 
the  bend  to  divert  the  water  from  the  highway 
embankment  and  the  work  was  placed  in  charge 
of  Town  Clerk  Feeder.  The  distance  across  the 
neck  was  about  1,000  feet  and  the  soil,  as  stated, 
was  sand  and  gravel.  A  professional  blaster  was 
engaged  to  handle  the  work  and  expressed  the 
opinion  that  it  would  be  practically  impossible 
to  blast  the  dry  soil,  but  agreed  to  try  it.  Bore- 
holes were  placed  three  feet  apart  and  made  two 
feet  deep  and  in  each  was  placed  a  pound  and  a 
half  of  50  per  cent  straight  dynamite.  Each  charge 
was  packed  in  stiff  mud  and  the  bore-holes  were 
filled  with  the  same  material.  This  was  found  to 
afford  sufficient  resistance  and,  on  blasting  the 
holes  by  means  of  electric  blasting  caps,  there 
resulted  a  clean  ditch  9  feet  wide  and  4  feet  deep. 
The  explosives  for  the  job  cost  $165  or  at  the  rate 
of  about   lo'j  cents  per  running  foot  of  channel. 


January  i,  1921 


PUBLIC     WORKS 


PUBLIC  WORKS 

Published   Weekly 

by 

Municipal   Journal   and   Engineer    Inc 

Publication  Office,  Floral  Park.  \.  Y. 

Advertising;  and  Kditorial  Offices  at  243  \V.  30th  St., 

New  York,  N.  Y. 


Subscription   Rates 

United   States   and   Possessions.  Mexico  and    Cuba $3.00  per  vear 

All     other    countries    $4.00  per  year 

Change  of   Address 
Subscribers    arc    requi  of    change    of 

address,  giving  both  old  ami   ni 


Telephone  (New  York):  Bryant  9591 
stern    office:    Monadnock    Block,    Chic 


A.    PRESCOTT    FOLWELL,    Editor 
FRANK    W.   SKIXXER.   Associate    Editor 


themselves   as    well    as    for    business    generally 
from  now  on. 

After  a  year  of  readjustment  and  uncertainty 
as  to  the  future,  we  can  now  feel  confidence  in 
the  trend  of  events,  if  not  in  their  ultimate  goal. 

So  let's  complete  our  plans,  get  our  plants  in 
shape,  close  contracts  as  earlv  as  possible,  and 
get  ready  to  begin,  with  the  first  sign  of  spring, 
to  make  1921  a  record  breaker  in  the  amount  of 
public  work  done. 

It  can  be  done  if  we  will  all  come  down  to 
earth  from  the  clouds  above  and  up  from  the 
slough  of  despond  below,  forget  the  lost  sanitv 
<>t  the  past  five  years,  and  pull  together  for  a 
return  to  safe  and  sane  conditions. 

Let's  go ! 
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Here's  To  1921 


To  all  interested  in  public  works  it  promises  big. 
To  public  officials  it  promises  material  progress 

in  the  work  of  catching  up  with  the  deferred 

construction  programs. 
To  contractors  it  promises  plenty  of  work,  with 

falling  costs  and  sure  profits  instead  of  rising 

costs  and  vanishing  profits. 
To  engineers  it  promises  abundance  of  opportu- 
nities for  planning  and  directing  these  public 

works. 

The  money  is  in  hand,  labor  is  beginning  to 
look  for  work,  materials  are  available  and  freight 
cars  for  delivering  them.  Everything  looks  fa- 
vorable for  the  biggest  year  ever  in  public  works 
construction,  if  only  all  concerned  will  realize 
that  the  time  for  profiteering  is  over  and  that 
moderate  profits  and  large  sales  will  be  best  for 


New  Forms  of  Contract 

One  of  the  developments  of  the  past  vear  has 
been  the  evolution  of  new  features  in  contracting 
for  public  works,  some  of  which  will  probably 
have  a  permanent  influence  upon  the  contracting 
business.  With  prices  and  wages  rising  to  un- 
foreseeable heights,  contractors \vere  not  willing 
to  make  unit  prices  on  work;  while  with  falling 
prices  later,  those  awarding  contracts  were  equal- 
ly averse  to  binding  themselves  to  fixed  unit 
prices. 

Probably  the  most  favorable  modification  of 
the  cost-plus  plan  (which  seems  to  be  the  general 
form  taken  by  practically  all  recent  modifications 
of  former  contracting  methods)  is  that  which  re- 
quires the  contractor  to  present  an  itemized  bid, 
but  provides  for  increases  or  decreases  based  up- 
on fluctuations  in  cost  of  materials  and  wages 
during  the  continuation  of  the  contract.  It  would 
seem  as  though  both  parties  to  the  contract  would 
be  amply  protected  if  itemized  bids  be  received 
as  formerly,  such  bids  being  based  on  definitely 
stated  prices  for  all  the  materials  entering  into 
the  work  in  any  quantity  and  also  stated  wages 
for  the  various  kinds  of  labor  employed,  with 
perfectly  clear  and  fair  provisions  whereby  in- 
creases or  decreases  in  the  cost  of  the  work  due 
to  changes  in  such  prices  should  be  added  to  or 
deducted  from  the  amounts  actually  paid  for  the 
work.  With  such  a  contract  carefully  drawn, 
neither  contractor  nor  party  of  the  first  part 
stands  to  lose  or  make  any  amount  other  than 
that  contemplated  by  the  original  contract  as  fair 
price  and  fair  profit.  In  some  cases,  as  in  that 
of  the  Wanaque  dam  described  in  Public  Works 
a  few  weeks  ago,  the  city  practically  purchases 
the  materials  itself  and  turns  them  over  to  the 
contractor,  while  the  variations  in  wages  are  pro- 
vided for  as  just  indicated. 

\\  ith  both  public  officials  and  contractors  ear- 
nestly endeavoring  to  reach  a  fair  basis  on  which 
work  can  be  done  and  a  reasonable  profit  ob- 
tained by  the  contractor  whose  ability  and  efforts 
have  earned  it,  there  should  be  no  restriction  in 
the  amount  of  work  done  next  year  because  of 
fear  that  the  contract  gives  an  unfair  advantage 
to  one  party  or  the  other. 
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Increasing  Labor  Efficiency 

An  automobile  factory  in  Detroit  reports  that 
with  a  smaller  force  working  only  five  days  a 
week  they  are  now  turning  out  a  greater  product 
that  formerly  with  a  larger  force  employed  six 
days  per  week. 

Similar  conditions  are  reported  from  other 
places  and  it  is  generally  noted  by  employers  that 
men  are  showing  a  greater  desire  to  make  their 
work  satisfactory  and  are  not  willing  to  lose  their 
jobs.  There  is,  to  be  sure,  some  talk  of  shorter 
hours  but  now  it  is  chiefly  on  the  side  of  the  em- 
ployers who  can  no  longer  find  market  for  their 
extra  high  priced  products  and  either  have  to  dis- 


charge some  of  their  men  or  reduce  the  working 
hours,  or  diminish  the  pay,  and  frequently  make 
both  of  the  latter  changes.  Instead  of  producing 
a  strike,  as  it  would  have  done  some  months  ago, 
this  action  is  accepted  generally  by  the  workmen 
rather  than  to  lose  their  jobs  entirely. 

Eventually  perhaps,  a  part  of  the  men,  despite 
the  lurid  protests  of  their  leaders  and  agitators, 
will  realize  that  although  they  may  sometimes 
compel  employers  to  pay  unreasonably  high 
wages  for  a  while,  they  cannot  compel  them  to 
employ  a  large  force  at  a  great  loss  continuously. 
The  men  can  only  offer  a  certain  quantity  and 
quality  of  service  at  a  certain  price.  It  is  even- 
tually up  to  the  employer  to  accept  or  reject  it. 


Operating    the    St.   Louis    Filters 

Describes  the  method   employed  for   cleaning    the    filter    sand    and    gravel. 

Strainer  plates  were  found  stopped  up  and  were  cleaned  by  sand  blast,  gravel 

and  sand  were  removed  and  cleaned  by  water  jets,  mud  balls  removed,  and 

the  entire  forty  units  put  into  condition. 


In  the  operation  of  the  water  filtration  plant  of 
St.  Louis  during  the  fiscal  year  1919-1920,  the 
rate  of  filtration  varied  from  a  maximum  of  98 
million  gallons  per  acre  per  day  to  a  minimum  of 
73.7  million  gallons. 

One  of  the  most  important  features  of  the  oper- 
ation this  year  was  the  cleaning  of  the  filter  sand, 
gravel  and  plates.  A  large  mound  of  gravel  was 
discovered  in  one  of  the  filters  and  this  filter  was 
put  out  of  service,  the  gravel  graded  and  put  back 
into  place.  In  cleaning  out  this  filter,  about  50 
per  cent  of  the  holes  in  the  strainer  plates  were 
found  to  be  stopped  up  and  the  gravel  so  coated 
with  calcium  carbonate  and  other  substances  that 
in  places  it  was  being  cemented  together.  Other 
filters  were  then  examined  and  found  to  be  in 
much  the  same  condition ;  mud  balls  also  being 
found  in  considerable  numbers  in  the  sand.  It 
was  thought  that  some  of  the  aluminum  sulphate 
added  to  the  water  in  the  influent  pipes  to  the 
filters  was  being  carried  into  the  sand  and  gravel 
and  was  partially  responsible  for  the  coating 
found  on  the  particles  of  these.  Consequently 
application  of  aluminum  sulphate  in  such  influent 
pipes  was  discontinued. 

In  most  of  the  filters  the  gravel  was  found  bad- 
ly ridged,  which  was  due  to  the  holes  in  the 
strainer  plates  becoming  stopped  up  in  places  and 
allowing  the  gravel  to  become  firmly  cemented 
together,  and  greatly  increasing  the  velocity  of 
I  he  wash  water  in  other  parts  of  the  filter.  In 
some  of  the  filters  large  balN  of  fine  sand  grains 
and  mud  stuck  together  were  found  all  through 
the  sand  and  on  the  gravel. 

Not  only  were  the  gravel  particles  held  to- 
r.  but  the  grains  of  sand  were  covered  with 
a  soft  coating  which  could  be  removed  slowly  by 
washing,  but  could  not  easily  be  dissolved  and 
violent  agitation  was  necessary  to  remove  a  small 
pen  ent  of  it.     Hard  patches  appeared  on  the  bed 


and  the  wash  water  distribution  became  very  un- 
equal. 

In  order  to  remove  the  mud  balls  the  deposits 
on  the  gravel  and  sand,  the  sand  and  gravel  were 
washed,  36  filters  having  been  cleaned  in  this  way 
by  the  end  of  the  fiscal  year.  In  washing  the 
filter,  all  of  the  sand  was  removed,  and  the  gravel 
from  one-half  of  the  bed.  The  exposed  strainer 
plates  were  then  cleaned  by  sand  blast,  loose  an- 
chor bolts  tightened  and  repairs  made  where 
needed.  The  gravel  of  the  other  half  of  the  filter 
was  then  washed,  graded  and  placed  into  the  half 
that  had  been  cleaned  and  the  other  half  of 
the  plates  cleaned  and  washed  gravel  depos- 
ited from  the  next  filter  to  be  cleaned.  The  sand 
from  the  next  filter  to  be  cleaned  was  then  washed 
and  deposited  on  the  gravel  of  the  one  already 
cleaned. 

The  problem  of  cleaning  the  sand  and  the  gravel 
economically  was  studied  carefully  and  a  cleaning 
plant  was  constructed  consisting  of  four  water 
jets  with  ^4-inch  nozzles  and  lJ/>-inch  to  2^-inch 
throats,  4-inch  discharge  pipes,  a  stationary  slop- 
ing gravel  screen  having  four  sizes  of  separation 
with  a  hopper  under  each.  Also  a  sand  blast  ma- 
chine was  provided  for  cleaning  the  holes  in  the 
strainer  plates.  The  sand  was  cleaned  by  placing 
one  of  these  jets  in  each  half  of  the  filter  bed  on 
top  of  the  sand  and  discharging  into  the  opposite 
half  of  the  bed  or  the  opposite  end  of  the  same 
half  of  the  bed,  into  a  wooden  box  12  inches 
square  and  4  feet  deep  containing  a  series  of 
sloping  screens.  Water  at  100  pounds  pressure 
was  used  in  the  jets.  In  operating,  wash  water 
was  turned  on  at  from  1-10  to  1-4  the  normal  rate, 
which  allowed  the  jet  to  sink  through  the  sand 
to  the  gravel  and  also  furnished  means  of  trans- 
porting the  sand  from  the  discharge  of  the  jet 
to  the  suction  at  the  opposite  end  of  the  same 
half  of  the  bed.     Wash  water  flowed  out  through 
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tin-  sewers,  carrying  away  the  coating  removed  by 
the  scouring  action  of  the  water  passing  through 
the  jets  and  screens. 

Sand  washing  was  continued  about  five  hours 
without  aid  of  any  manual  labor,  and  at  the  end 
of  that  time  the  discharge  from  the  jets  was  still 
turbid.  Coating  amounting  to  an  average  of  2.14 
per  cent  of  the  weight  of  the  sand,  or  about  7,000 
pounds,  was  removed,  leaving  about  4.89  per  cent 
still  on  the  sand,  which  was  further  reduced  by 
about  l/2  per  cent  by  again  jetting  the  sand  from 
one  half  the  filter  to  the  other  side,  where  the 
gravel  had  previously  been  placed  ready  to  re- 
ceive it. 

In  cleaning  the  gravel,  it  was  shoveled  into  the 
jet  and  discharged  into  a  box  which  diverted  the 
water,  which  escaped  through  the  screens  into 
the  sewer.  The  gravel  rolled  over  stationary 
screens,  assisted  by  men  with  rakes,  and  dropped 
into  four  hoppers  suspended  from  the  wash-water 
gutters.  It  was  discharged  from  the  hoppers  into 
a  small  truck,  which  was  wheeled  and  dumped 
where  desired  on  the  half  bed  where  the  strainer 
plates  had  been  cleaned. 

Broken  strainer  plates  were  found  in  three  filt- 
ers. In  one  of  these,  the  four  lateral  channels 
nearest  to  the  broken  plate  were  found  to  be 
completely  filled  with  sand.  Broken  U-bolts  were 
found  in  eleven  filters. 

In  cleaning  the  plates  by  sand  blast  about  one 
cubic  yard  of  sand  was  used  per  filter  bed.  One 
man  cleaned  the  plates  in  one  half  bed  in  a  day. 
The  plates  cleaned  in  this  manner  had  over  97 
per  cent  of  the  holes  perfectly  cleaned  and  the 
top  sides  of  the  plates  bright.  The  under  side 
was  found  to  contain  a  coating  which  still  re- 
mains, this  coating  containing  41  per  cent  of 
copper  oxide,  38.7  per  cent  zinc  oxide,  10.6  per 
cent  of  matter  destroyed  by  ignition,  and  the  bal- 
ance other  mineral  matters.  The  gravel  from  one 
bed  when  washed  and  passed  through  the  screens 
lost  about  450  pounds  of  coating  material.  What 
material  remained  was  hard  and  had  no  tendency 
to  cement  the  gravel  together. 

The  coating  on  the  sand  and  gravel  was  found 
on  analysis  to  have  the  following  constituents: 
Sand  Gravel 

(SiOa)     0.4    percent  0.5  per  cent 

(Fe(OH)3)     12.9  per  cent        33.0  per  cent 

(Al(OH)a)    17.3  per  cent         17.1  per  cent 

(CaCOa)     45.7  per  cent        48.9  per  cent 

(CaSo4)     0.3  per  cent  0.1  per  cent 

(Mg(OH).)     10.0  per  cent  0.4  per  cent 

Clay   13.4  per  cent  0.0  per  cent 

The  cost  of  this  cleaning  per  filter  unit  was 
$169  for  labor,  $88  for  wash  water  and  $9  for  tap 
water,  a  total  of  $266  per  filtering  unit  having  an 
area  of  1,400  square  feet.  The  plant  used  cost 
$750,  or  $18.75  for  each  of  the  forty  filtering  units, 
and  will  be  used  for  future  work,  it  being  ex- 
pected to  jet  the  sand  as  described  above  from 
time  to  time,  should  mud  balls  or  cementation  of 
the  sand  develop.  The  cost  of  jetting  the  sand  of 
a  filter  unit  for  five  hours  was  $35.50,  of  which  $2 
was  labor  and  $33.50  for  water.  In  these  calcula- 
tions the  wash  water  was  estimated  at  $20.60  per 
million  gallons,  and  tap  water  at  $19.61. 
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Street  Cleaning  in 
St.  Paul 


Hand    sweeping    by    patrol    system,    auto- 
sweeper,     flushers    and     squeegees  .  used. 
Streets  oiled  with  auto-oilers. 


The  52.11  square  miles  of  land  area  in  the  city 
of  St.  Paul  contains  395  miles  of  roads  that  are 
graded  only,  -15  miles  of  macadam,  36  miles  of 
gravelled  roads,  96  miles  of  paved  streets  and  ">;4 
miles  of  paved  alleys. 

Of  the  paved  streets,  58  miles  with  an  area  of 
1,365,000  square  yards  is  cleaned  by  hand  sweeping 
under  the  patrol  system.  The  force  consists  of  an 
inspector  at  $125  a  month,  an  assistant  inspector 
at  $110  a  month,  105  to  125  sweepers  and  15 
shovellers  at  $2.50  per  day  of  8  hours,  and  14  teams 
at  90  cents  an  hour.  The  total  cost  of  the  patrol 
system  last  year,  including  haulms;  away  the  sweep- 
ings, was  $98,508,  and  the  average  cost  per  thou- 
sand square  yards  swept  for  the  season  was  $72.17. 
Each  sweeper  is  assigned  to  a  district  and  sweeps 
and  patrols  an  area  varying  from  3,200  to  17,000 
square  yards.  The  street  railway  pavement  com- 
prises 280,000  square  yards  within  the  patrol  dis- 
trict, and  the  company  is  charged  $23. SOU  for  its 
portion  of  the  .cost  of  this  service. 

In  1918  the  city  purchased  an  Elgin  auto-sweeper 
machine  at  a  cost  of  $5,652.  This  machine  is  used 
in  sections  of  the  city  outside  of  the  patrol  district. 
It  cleans  approximately  80,000  square  yards  a  day 
at  a  cost  for  operation  of  8  cents  per  thousand 
square  yards.  The  balance  of  the  paved  area  is 
kept  clean  by  the  ward  crews. 

The  city  owns  7  Studebaker  flushers.  6  of  which 
are  operated  continuously  on  day  shifts  and  3  on 
a  night  shift;  also  8  squeegees  which  are  used  on 
smooth  pavements  such  as  asphalt  and  creosoted 
blocks.  The  streets  in  the  business  district  are 
flushed  at  night,  there  being  7  miles  or  146,400 
square  yards  of  such  streets.  The  crew  consists  of 
a  foreman  and  3  teamsters  who  work  8  hours.  The 
Average  cost  of  operating  these  3  flushers  on  the 
night  service  is  $33,  making  the  cost  per  mile  of 
street  per  night  $4.64.  or  22  V,  cents  per  thousand 
square  yards;  this  including  pay  roll,  oil,  waste, 
gasoline  and  water,  but  not  repairs  to  equipment. 
The  average  cost  of  squeegeeing  in  the  business 
district  outside  of  the  night  district  was  16  cents 
per  thousand  square  yards  for  one  scrubbing,  this 
not  including  the  cost  of  removing  the  dirt  from 
the  gutters,  which  is  done  by  the  teams  hauling  the 
street  sweepings.  All  paved  streets  in  the  resi- 
dence district  are  either  flushed  or  scrubber!  once 
a  week  and  oftener  where  necessary.  The  total 
cost  of  flushing  streets  for  the  season  was  $19,141, 
and  for  squeegeeing  $6,623.  The  street  railway 
company  paid  the  city  $4,795  for  flushing  and 
squeegeeing  its  portion  of  the  street,  and  in  addition 
paid  the  water  board  for  8.960,629  gallons  cf  wa- 
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ter  estimated  as  the   amount  used  in  cleaning  its 
portion  of  the  street. 

During  the  season,  171  miles  of  streets  were 
water  sprinkled  and  164  miles  treated  with  oil.  The 
oil  was  spread  with  two  Kinney  auto-oilers,  while 
for  water  sprinkling  the  city  furnished  tank  wagons 
and  hired  the  teamsters,  paying  them  S150  per 
month.  The  auto-oiler  distributed  10,000  gallons 
of  Tarvia  and  582,113  gallons  of  road  oil  at  a  cost 
of  $4. S3  a  thousand  gallons,  this  cost  including 
chauffeurs,  operators,  gasoline,  oil  and  upkeep.  In 
1919  the  oil  cost  6.5  cents  a  gallon  as  compared  to 
8.6  cents  in  1918. 


Wisconsin  State 
Highways 


Labor  conditions  improving  and  highway 

contractors    eager    for    work.      Day-labor 

work  done  at  a  saving.    Equipment  housed 

for  the  winter  at  fair  grounds. 


In  the  quarterly  progress  report  of  the  State 
Highway  Division  of  the  Wisconsin  State  Depart- 
ment of  Engineering  dated  October  1,  A.  R.  Hirst, 
state  highway  engineer,  states  that  this  year  sur- 
veys have  been  made  and  plans  completed  for  the 
following  amount  of  road :  Concrete  paving — 
federal  aid,  96.59  miles ;  state  aid,  143.76  miles. 
Gravel  surfacing — 88.66  miles  of  federal  aid  and 
173.48  miles  of  state  aid.  Top  soil  surfacing — 
20.68  miles  of  federal  aid.  Asphalt  paving — 0.51 
miles  of  state  aid.  Earth  grading — 81.35  miles  of 
federal  aid  and  237.58  miles  of  state  aid.  Shale 
surfacing — 4.71  miles  of  federal  aid.  Stone  mac- 
adam— 35.81  miles  of  state  aid. 

Owing  to  the  fact  that  much  of  the  construction 
work  will  continue  until  the  middle  of  November, 
it  has  not  been  possible  to  compile  figures  con- 
cerning the  total  extent  of  this  year's  construction. 
During  the  third  quarter  of  the  year  the  weather 
conditions  were  better  than  for  any  like  period 
in  the  history  of  the  department.  The  labor  sit- 
uation was  better  than  last  year  and,  had  it  not 
been  for  transportation  difficulties  and  shortage  of 
cement,  the  highway  work  done  would  have  sur- 
passed all  previous  records ;  and  in  spite  of  these 
difficulties  the  showing  was  more  than  good. 
There  arc  unmistakable  indications  that  the  gen- 
eral situation  is  improving,  among  these  being  the 
increased  desire  on  the  part  of  contractors  to  un- 
dertake work.  Early  this  season  it  was  practi- 
cally impossible  to  award  contracts  on  a  satisfac- 
tory basis,  but  recently  contractors  have  been  al- 
most  eager  to  undertake  work. 

The  State  Highway  Commission  has  a  number 
of  important  day-labor  projects  under  way,  some 
federal  and  others  state  aid.  North  of  Oshkosh 
it  completed  four  miles  of  eighteen-foot  concrete 
pavement  in  about  ten  weeks  and  expected  to  fin- 
ish the  job  before  November.  In  Washington 
county  about  three  and  one-half  miles  of  eighteen- 


foot  concrete  was  being  laid  at  a  saving  of  approxi- 
mately $5,000  per  mile  over  the  best  bids.  A  con- 
siderable amount  of  solid  rock  excavation  in  an- 
other project  is  being  executed  at  a  saving  of 
about  one  dollar  per  cubic  yard. 

Tests  were  conducted  on  materials  sent  to  the 
laboratory  with  a  view  to  permitting  the  use  of 
materials  which  formerly  would  have  been  called 
unsatisfactory,  by  changing  the  proportions  from 
those  which  had  been  specified  for  better  mate- 
rials. A  field  party  collected  small  concrete  slabs 
for  making  abrasive  tests  from  the  concrete  jobs 
in  operation,  this  party  also  noting  the  propor- 
tions actually  being  used  on  the  various  jobs  vis- 
ited, the  consistency  of  the  concrete  and  general 
features  of  the  operations.  The  testing  laboratory 
was  also  making  tests  on  the  use  of  "Cal"  and 
other  substances  which  are  supposed  to  accelerate 
the  hardening  of  concrete. 

Four  field  parties  have  been  out  making  investi- 
gations with  a  view  to  finding  suitable  road  ma- 
terials in  every  section  of  the  state.  Reports  from 
these  investigations  were  already  in  hand  and 
were  being  used  by  the  division  engineers  in  pre- 
paring estimates  for  the  1921  program. 

During  the  first  nine  months  of  1920  the  State 
Highway  Commission  prepared  and  sent  540 
bridge  plans  for  bridges  having  a  total  length  of 
T 3.3 1 5  feet  and  an  estimated  cost  of  $2,266,950. 

In  general,  the  trunk  highways  are  in  better 
conditions  than  in  any  previous  year  at  this  time, 
although  the  majority  are  suffering  from  lack  of 
rain.  A  few  counties  have  installed  motor  trucks 
pulling  two  cleaners  or  a  four-horse-power  grader, 
and  the  commission  finds  that  this  maintenance  is 
much  superior  to  that  done  by  team  patrol,  be- 
cause the  cleaners  can  be  weighted  sufficiently  to 
do  better  work  than  those  drawn  by  horses.  Every 
effort  is  being  made  to  have  all  patrolmen  clean 
out  ditches  and  culverts  and  shape  up  the  roads 
properly  before  winter  sets  in. 

During  the  third  quarter  of  the  year  the  com- 
mission received  four  trucks,  two  of  which  were  in 
such  poor  mechanical  condition  that  they  expected 
to  scrap  them.  The  other  two  were  3^-ton 
Kelly-Springfields  which  had  seen  service  but 
could  be  placed  in  first-class  condition  at  moderate 
cost. 

The  equipment  is  being  housed  in  the  fair- 
grounds at  West  Allis,  using  a  cattle  barn,  sheep 
shed  and  five  cattle  sheds,  one  of  the  latter  having 
been  completely  remodeled  into  a  shop  for  winter 
work.  Sufficient  machinery  and  tools  have  been 
procured  to  permit  working  on  these  trucks  and 
four  power  units  at  one  time,  and  it  is  expected 
that  about  thirty  mechanics  and  helpers  will  be 
employed  here  throughout  the  winter.  At  Madi- 
son space  has  been  rented  for  a  shop  which  it  is 
expected  to  equip  so  as  to  handle  all  pneumatic- 
tire  vehicles  in  the  state  fleet.  The  commission  ex- 
pects to  employ  from  six  to  ten  men  at  this  shop 
throughout  the  winter.  The  commission  still  is 
entitled  to  107  additional  trucks,  according  to  the 
government  allotment  and  is  expecting  to  receive 
them  during  the  winter. 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


What  is  the  Cost  of  Tunnel 
Rock  Excavation  ? 

STATE  HIGHWAY   COMMISSION 

December  10,  1920. 
Public  Works, 

New  York  City. 
Gentlemen: 

As  your  subscriber  I  write  asking  for  the  following  in- 
formation : 

I  am  desirous  of  kno.ving  the  current  cost  per  yard  of 
tunnel  rock  excavation,  as  I  have  considerable  of  this  work 
in  view  through  a  part  of  the  Black  Hills  of  South  Dakota. 
Thanking  you, 

Very  truly  yours, 

Resident  Engineer. 

Resident  Engineer, 

State  Highway  Commission. 

Dear  Sir: 

Your  question  does  not  convey  enough  infor- 
mation concerning  conditions  and  requirements  to 
enable  any  close  estimate  to  be  prepared,  but  we 
are  glad  to  give  you  some  very  general  figures 
applicable  to  ordinary  tunneling  operations,  and 
to  outline  the  controlling  factors  oi  such  work  so 
that  local  values  can  be  placed  on  them  in  accord- 
ance with  the  governing  conditions  and  thus  eas- 
ily prepare  a  more  accurate  estimate. 

An  experienced  contractor  familiar  with  tunnel 
work  in  granite,  limestone  and  the  gneiss  forma- 
tions of  this  locality,  estimates  that  under  present 
conditions  in  ordinarily  hard  limestone  a  tunnel 
heading  about  8  or  10  feet  square,  without  bench 
or  sidework,  can  be  driven  at  a  cost  of  about 
$1.20  to  $1.40  per  yard  of  rock  excavation  for 
labor  and  materials ;  and  that  the  labor  for  drill- 
ing and  mucking  would  amount  to  about  $1.75 
per  linear  foot  of  holes  drilled,  from  8  to  12  linear 
feet  of  holes  beinp-  probably  required  for  each 
cubic  yard  of  rock  excavated,  thus  making  a  cost 
of  perhaps  $20  per  yard,  at  New  York  prices,  for 
labor  and  materials  alone.  This  cost  can  easily 
vary  from  50  to  100  per  cent  according  to  the 
physical  conditions  and  even  more  with  labor 
conditions. 

COST    FACTORS 

The  principal  factors  determining  the  cost  of 
the  rock  excavation  include  the  dimensions  and 
shape  of  cross-section,  character  of  rock,  length 
of  tunnel,  time  limit  for  completion,  number  ot 
headings,  number  of  shafts,  cost  of  equipment, 
cost  of  supplies,  cost,   efficiency  and  abundance 


of  labor,  location  of  work,  drainage,  ventilation, 
accidents  and  delays. 

The  cost  per  yard  for  a  tunnel  having  a  very 
small  or  very  large  cross-section  would  probably 
be  greater  than  for  moderate  dimensions. 

Some  of  the  items  diminish  slightly  with  the 
increased  volume  of  excavation,  while  others  in- 
crease in  a  greater  proportion  for  excessive  length 
of  tunnel  involving  greater  cost  of  removing  the 
muck  and  for  ventilation. 

If  the  tunnel  is  short  enough,  and  the  permis- 
sible time  of  construction  is  long  enough,  the  low- 
est cost  will  probably  be  obtained  by  driving  it 
from  a  single  portal,  thus  involving  the  minimum 
power  and  drilling  equipment.  If  the  tunnel  is 
long  and  located  far  below  the  surface,  the  neces- 
sity of  sinking  one  or  more  working  shafts  inter- 
mediate between  the  portals  will  cause  extra  ex- 
pense. 

A  very  great  difference  in  the  cost  of  excava- 
tion is  caused  by  varying  qualities  and  stratifica- 
tion of  the  rock,  some  of  which  is  much  harder  to 
drill  than  other,  or  requires  much  more  explo- 
sives, or  shatters  irregularly,  or  is  in  dangerous 
condition  requiring  expensive  timbering  which 
may  in  other  cases  be  wholly  omitted. 

The  other  most  important  factor  is  that  of  the 
labor  which  cannot  be  even  approximately  esti- 
mated without  knowledge  of  local  supply,  quality 
and  prevailing  rate  of  wages,  elements  which  in 
many  parts  of  the  country  have  increased  the 
unit  cost  of  work  from  100  to  400  per  cent  within 
the  last  five  years. 

In  rock  tunnel,  excepting  submarine  work, 
drainage  is  ordinarily  a  minor  consideration,  but 
if  large  water-bearing  fissures  are  encountered 
and  the  grade  is  not  all  down  hill  from  the  head- 
ing to  the  portal,  extensive  pumping  may  be 
necessary. 

In  short  tunnels  the  exhaust  from  the  com- 
pressed air  drills  generally  suffices  for  ventilation, 
but  if  the  tunnels  are  very  long  it  may  be  neces- 
sary to  provide  an  additional  air  supply. 

The  superintendence,  financing,  insurance,  of- 
fice expenses,  inspection  and  other  overhead  ex- 
penses should  also  be  added  in  proper  proportion 
to  the  direct  unit  cost  of  rock  excavation. 

It  is  also  possible,  especially  if  considerable 
work  in  different  localities  is  under  way,  that 
some  of  it  may  be  subject  to  accident  or  delay 
that  cannot  be  foreseen  and  that  will  add  an  un- 
known quantity  to  the  cost  of  the  work.     This, 
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of  course,  is  generally  allowed  for  as  a  percentage 
in  the  preliminary  estimate. 

The  location  of  the  work  is  also  likely  to  be  a 
factor,  favorable  or  unfavorable,  according  to 
whether  it  is  easy  of  access  by  railway  or  automo- 
bile for  delivery  of  supplies  and  machinery, 
whether  it  is  near  a  good  labor  market  or  not, 
whether  camps  have  to  be  provided  for  the  main- 
tenance of  the  workmen  or  not,  and  whether  cli- 
mate and  surroundings  are  such  that  the  men  are 
contented  to  remain  on  the  job.  The  proximity 
to  cities  and  towns  and  the  probability  of  interfer- 
ence with  labor  by  agitators  are  elements  that 
may  be  important. 

Tunnel  work,  however,  has  the  counterbalanc- 
ing advantages  of  being  practically  independent 
of  climate  or  season  and  of  being  carried  on  equal- 
ly well  day  and  night,  so  that  it  may  be  prose- 
cuted continuously  twenty-four  hours  a  day  under 
favorable  circumstances,  thus  decreasing  the  over- 
head and  superintendence  charges. 

MINIMUM  UNIT  COST 

A  short  tunnel,  driven  upgrade  and  entirely 
from  one  portal,  through  sound,  uniform,  favor- 
able rock  strata  with  a  cross-section  large  enough 
to  give  comfortable  clearance  for  the  workmen 
and  small  enough  so  that  it  can  be  driven  with  a 
full-size  heading,  will  probably  give  the  minimum 
cost  of  excavation  per  cubic  yard  of  rock  handled. 

For  a  larger  cross-section,  where  the  work  is 
done  with  one  or  more  benches  and  with  side  ex- 
cavation, the  direct  cost  of  drilling  and  blasting 
will  be  some-what  smaller  per  yard  but  there  will 
be  added  expense  for  a  much  larger  mechanical 
equipment,  and  as  the  width  of  the  tunnel  in- 
creases the  danger  from  falling  rock  increases 
rapidly  and  there  may  be  very  heavy  timbering 
expense  that  can  be  reduced  or  entirely  omitted 
for  small  headings. 

About  a  practical  minimum  would  be  a  tunnel  6 
feet  in  diameter  of  the  finished  lining,  which 
would  require  an  excavation  averaging  7  feet  in 
diameter  to  allow  for  irregularities  of  blasting. 
This  has  an  area  of  about  39  square  feet  with  a 
corresponding  volume  of  about  \)  j  yards  of  rock 
excavated  per  linear  foot  of  heading  driven. 

RATE    OF    PROGRESS 

Under  ordinarily  favorable  conditions,  in  me- 
dium hard  limestone,  this  tunnel  can  be  driven  at 
the  rate  of  about  6  feet  per  8-hour  shift,  and  one 
drilling  shift  and  one  mucking  shift  per  day  can 
be  operated,  the  remaining  time  being  required 
for  ventilation  and  other  purposes,  so  that  the 
total  advance  of  the  tunnel  may  average  6  feet 
per  twenty-four  hours  for  a  four-man  drilling 
and  a  four-man  mucking  gang  for  lengths 
up  to  1,000  feet,  above  which  more  men  will  prob- 
ably be  required  for  mucking  and  hauling. 

The  heading  would  require  about  fourteen  1*4- 
inch  holes  from  6  to  8  feet  long,  each  of  them 
charged  with  about  7  pounds  of  40  per  cent  dyna- 
mite, and  together  breaking  up  about  9  yards  of 
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cents   a    pound,    the   COSI    of   explosives    would    be 


about  $30  per  day.  If  the  cost  of  labor  corre- 
sponds to  that  at  present  quoted  in  New  York 
state  and  in  Colorado,  which  do  not  vary  very 
much,  and  assuming  that  the  wages  of  the  drill 
runners  are  about  the  same  as  those  of  steam 
hoist  runners,  as  they  are  in  the  east,  and  that 
the  muckers  receive  about  three-quarters  of  the 
wages  of  the  drill  runners,  they  may  be  assumed 
at  $1  per  hour  and  75  cents  per  hour,  respectively, 
making  a  labor  cost  of  about  $70  per  day  and  a 
combined  labor  and  explosive  cost  of  about  $100 
per  day,  equal  to  about  $17  per  linear  foot  of  tun- 
nel or  about  $12  per  cubic  yard  of  rock  excavated, 
which  would  probably  be  a  low  estimate.  This 
cost  does  not  cover  all  of  the  items  properly 
chargeable  to  driving  the  tunnel  and  without 
which  it  would  be  impossible  to  make  the  rock 
excavation.  The  principal  additional  items  are 
for  plant  equipment,  supplies,  transportation,  su- 
pervision, insurance,  interest,  miscellaneous  and 
overhead. 

MINIMUM    EQUIPMENT 

The  indispensible  equipment  for  one  small 
heading  includes  three  rugged  air  drills  (one  of 
them  for  reserve)  mounted  on  separate  columns 
and  each  operated  by  a  drill  runner  and  a  helper. 
There  should  be  provided  a  set  of  twelve  lJ-4-inch 
steels  with  double  taper  cross  bits.  An  electric 
firing  machine,  wire  and  detonating  caps  should 
be  provided  with  the  estimated  quality  of  40  per 
cent  1-pound  dynamite  cartridges  for  blasting, 
but  fuse,  burning  about  1  foot  per  minute,  may 
be  substituted  fo:  the  electric  outfit.  The  air  com- 
pressor, with  a  capacity  of  about  250  cubic  feet 
per  minute  of  air  at  100  pounds  pressure,  must 
be  equipped  with  a  motor  of  about  60  brake  h.  p. 
and  a  36-inch  receiver  8  feet  long.  The  compressor 
weighs  about  7,500  pounds,  the  motor  weighs 
about  6,600  pounds  and  the  receiver  weighs  1 ,400 
pounds. 

About  50  feet  of  lj^-inch  pressure  hose  should 
be  provided  for  each  drill  and  it  will  be  necessary 
to  have  at  least  two  small  side-dump  narrow- 
gauge  cars  to  remove  the  muck  from  the  heading 
to  the  spoil  bank  from  the  portal.  The  cars  may 
be  operated  on  any  kind  of  industrial  track  or  on 
light  rails  most  conveniently  secured.  If  the  rails 
have  to  be  purchased  new  in  Pittsburgh  they  can 
be  secured  at  a  present  quotation  of  about  4  cents 
a  pound  and  10  to  20-pound  sections  should  be 
selected  according  to  the  amount  and  character  of 
future  work  contemplated.  Freight  on  the  rails 
and  other  equipment  from  Pittsburgh  or  New 
York  would  probably  amount  to  about  $1.50  per 
hundred  pounds. 

DESIRABLE    ADDITIONAL    EQUIPMENT 

The  above  equipment  is  absolutely  essential  for 
driving  the  simplest  tunnel  under  favorable  con- 
dition and  must  be  duplicated  for  every  heading 
driven,  except  that  it  may  be  possible,  if  found 
desirable,  to  establish  a  central  power  plant  and 
install  there  one  or  more  large  air  compressors 
with  distribution  lines  to  the  different  headings, 
thus  eliminating  the  separate  compressors. 

For  short  tunnels  or  with  cheap  labor  it  is  bet- 
ter to  move  the  muck  cars  by  hand,  but  as  the 
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tunnel  length  increases  and  the  cost  of  labor  rises, 
it  would  be  more  expeditious  and  economical  to 
haul  them  by  a  wire  cable  operated  by  a  small 
hoisting  engine.  A  suitable  one  can  be  secured 
weighing  only  350  pounds,  and  can  be  installed 
on  a  drill  column,  and  will  pull  100  pounds  on  a 
consumption  of  150  cubic  feet  of  air  per  minute  at 
80  pounds  pressure. 

If  more  than  one  heading  are  simultaneously 
driven  it  will  also  be  a  great  economy  to  sharpen 
the  drills  with  a  machine  which  will  weigh  about 
1,200  pounds  and  cost  about  $600. 

EQUIPMENT   REQUIRED    FOR    POSSIBLE    CONDITIONS 

If  much  water  is  encountered  and  does  not  drain 
automatically,  steam,  electric  or  compressed  air 
pump  and  long  lines  of  pipe  must  be  installed. 

If  the  heading  is  driven  to  a  very  great  distance 
from  the  portal  or  nearest  shaft  or  if  poisonous 
gases  are  encountered  in  the  rock  it  may  be  neces- 
sary to  provide  artificial  ventilation  by  forcing  a 
large  quantity  of  fresh  air  into  the  heading  and 
permitting  it  to  escape  or  exhausting  it  through 
tbe  suction  pipe. 

In  unsound  or  treacherous  rock  it  may  be  neces- 
sary to  follow  the  heading  very  closely  with  heavy 
timber  bents  and  sometimes  with  a  solid  wooden 
roof,  strong  enough  to  prevent  the  rock  from 
falling. 

If  the  headings  are  driven  from  the  bottoms  of 
shafts,  the  cost  of  sinking  the  shafts,  which  will 
be  about  the  same  as  that  of  driving  an  equal 
length  of  tunnel  of  the  same  size,  together  with 
the  cost  of  the  hoisting  apparatus  installed  there, 
must  be  added  to  the  general  expense  of  the 
tunnel. 

GENERAL   CHARGES 

To  all  these  expenses  must  be  added  the  differ- 
ence between  the  cost  and  salvage  of  the  equip- 
ment if  the  latter  is  purchased  or  of  rental  if  it 
is  not  purchased,  together  with  the  maintenance, 
repairs,  supplies  and  depreciation.  Besides  this, 
there  are  unforeseen  expenses,  all  of  which  must 
be  added  to  the  cost  of  labor  and  explosives  in  de- 
termining the  true  cost  per  yard  of  excavating  the 
rock,  which  will  thus  probably  be  found  to  equal 
or  exceed  the  estimate  of  the  New  York  con- 
tractor. 

From  this  general  analysis  and  enumeration  of 
principal  items  you  can  readily  make  an  approxi- 
mate estimate  suited  to  local  requirements  and 
conditions,  but  no  preliminary  estimate  of  such 
work,  especially  made  by  men  unfamiliar  with  this 
class  of  construction  and  without  accurate  knowl- 
edge of  the  character  of  the  rock  and  all  the  other 
details  enumerated,  can  be  expected  to  be  ac- 
curate. 

Increased  efficiency  of  sawmill  and  woods  labor 
in  all  sections  of  the  south  is  reported  by  the 
Southern  Pine  Association.  Notwithstanding  re- 
ductions which  have  been  made  in  the  number  of 
men  employed  by  the  companies,  an  increase  in 
the  output  is  shown.  The  number  of  colored  men 
seeking  work  is  much  larger  than  heretofore,  this 
being  attributed  to  the  fact  that  the  negro  is 
gradually  realizing  that  he  does  not  fit  into  north- 
ern industries  and  is  returning  to  his  old  clime. 


Immigration  Notes 

The  introduction  in  Congress  of  the  Johnson 

bill,  originally  drafted  to  prohibit  all  immigration 
for  a  two-year  period,  has  met  many  solid  objec- 
tions to  this  drastic  proposal,  and  its  supporters, 
representing  union  labor,  have  offered  various 
modifications  and  have  passed  the  one  limiting 
the  duration  of  the  prohibition  to  one  year  and 
exempting  the  Philippine  Islands.  It  was  justly 
objected  that  the  bill  is  extreme  and  radical,  lead- 
ing to  permanent  restriction  of  immigration.  It 
was  also  opposed  on  account  of  the  laxity  of  en- 
forcing existing  laws  and  because  it  would  refuse 
asylum  to  oppressed  peoples.  One  senator,  wish- 
ing to  regulate  the  immigration  to  the  power  of 
assimilation  in  this  country,  proposes  to  replace 
this  bill  by  one  permitting  entrance  of  only  5  per 
cent  of  the  number  of  persons  of  the  given  nation- 
ality already  residing  in  the  United  States.  This 
would  permit  at  the  present  time  a  total  admis- 
sion of  256,469  from  all  of  Southern  and  Eastern 
Europe  and  Asiatic  Turkey  as  against  the  aver- 
age immigration  in  1914-16  of  738,607.  For  North- 
west Europe  it  will  give  a  total  of  337,602  against 
the  former  average  of  182,850.  It  will  greatly  re- 
duce the  number  of  immigrants  from  Italy  and 
Russia  and  increase  the  number  from  Germany 
and  the  United  Kingdom. 

The  Sterling  bill  proposed  to  control  the  num- 
ber and  quality  of  immigrants  by  a  board  of 
immigration  commissioners  invested  with  broad 
powers  to  act  in  accordance  with  the  industrial 
interests  of  the  country  regarding  the  number 
admitted  and  the  preference  to  those  more  suit- 
able for  our  needs.  It  would  provide  European 
agencies  for  selecting  the  immigrants  and  would 
deal  with  the  activities  of  steamship  companies 
and  with  causes  of  undesirable  immigration. 

One  of  the  New  York  daily  papers  suggests 
consideration  by  Congress  of  subjecting  unskilled 
immigrants  to  an  agreement  providing  that  they 
should  remain  for  a  specified  length  of  time  in 
some  allotted  section  of  the  country  where  labor 
is  especially  demanded,  thus  supplying  that  want 
at  the  same  time  that  additional  congestion  in 
the  large  cities  is  avoided. 

There  is  nearlv  universal  agreement  that  ef- 
ficient measures  should  be  taken  to  exclude  un- 
desirable immigrants,  concerning  which  the  posi- 
tive statement  was  made  that  "foreign  govern- 
ments are  financing  the  movement  of  radicals 
from  several  countries  in  Europe  to  the  United 
States,"  and  that  Spain  is  gathering  quantities 
of  anarchists  and  sending  them  here. 


A  special  correspondent  in  Berlin  writes:  "Ger- 
many not  only  does  not  object  to  American  pro- 
posal to  pass  a  Federal  law  restricting  immigra- 
tion for  two  years  or  even  a  longer  period,  but 
will  welcome  the  action."  It  is  estimated  that 
there  are  now  from  2,000,000  to  5.000.000  German 
citizens  ready  to  immigrate  to  the  United  States 
but  that  at  present  the  majority  of  the  German 
immigrants  are  going  to  South  America  and  to 
Southwest   Africa. 
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Recent  Legal  Decisions 


WHAT    CONSTITUTES    AN    ORIGINAL    PAVING? 

Frequently,  under  charter  or  statute,  only  the 
cost  of  the  first  pavement  of  a  street  is  assessable 
against  the  abutting  owner.  As  to  what  is  a  first 
pavement  under  such  a  provision  the  Pennsylva- 
nia courts  give  the  following  definition:  "It  is 
essential  to  such  a  first  pavement  as  shall  exon- 
erate the  abutting  owner  from  further  charge  for 
improvement  that  it  shall  be  laid  or  adopted  by 
the  municipal  authority,  not  necessarily  by  formal 
ordinance  declaring  the  change,  for  it  is  not  al- 
ways convenient  or  even  possible  to  make  such 
documentary  proof,  but  municipal  recognition  of 
the  pavement  of  the  street,  as  such,  must  appear. 
The  pavement  may  be  of  macadam  or  of  anything 
else.  That  is  a  matter  of  evidence  only.  If  the 
purpose  and  intent  be  wanting,  a  mere  surfacing 
of  the  road,  however  carefully  or  expensively 
done,  will  not  be  a  paving,  but  if  the  intent  and 
purpose  are  present,  or  may  be  fairly  inferred, 
then  there  is  a  paving,  whatever  the  material  may 
be."  Philadelphia  v.  Eddleman,  169  Pa.  454,  City 
of  Chester  v.  Larkin,  72  Pa.  Superior  Ct.  204. 
Where  a  borough  street  was  paved  in  accordance 
with  a  petition  by  the  abutting  owners,  and  under 
the  borough  council's  authority,  and  an  assess- 
ment levied  against  the  abutting  properties  in  pro- 
portion to  frontage,  there  was  sufficient  evidence 
that  it  was  the  intention  of  the  municipal  authori- 
ties to  convert  the  road  into  a  paved,  improved 
borough  street  and  that  such  improvement  con- 
stituted an  original  paving  in  the  legal  sense. 


ASSESSMENTS    FOR    PAVING    BY    THE    FRONT    FOOT    RULE 

The  Pennsylvania  Superior  Court  holds,  City 
of  Philadelphia  v.  Ramsay,  72  Pa.  Superior  Ct. 
185,  that  a  city  may  assess  the  cost  of  paving  a 
street  upon  the  abutting  owners  according  to  the 
"front  foot"  rule,  and  without  specifying  the  ac- 
tual number  of  square  yards  of  pavement  in  front 
of  any  particular  property.  The  amount  due  from 
each  owner  is  for  the  proportion  of  the  cost  of  the 
whole  improvement,  which  the  frontage  of  each 
property  bears  to  the  entire  frontage  paved. 


WITHDRAWAL  OF  BID  BY  DEMAND  FOR  RETURN  OF 
CHECK  FOR  DEPOSIT 

A  bidder  for  the  construction  of  a  municipal 
fire  station  and  library  building  deposited  with 
his  bid  a  cashier's  check  as  guaranty  that  he 
would  accept  the  contract  in  case  it  was  awarded 
in  him.  The  bid  of  another  party  was  accepted,  but 
this  partj  refused  to  enter  into  the  contract.  The 
city  tlnn  awarded  the  contract  to  the  first  tnen- 
tioned  bidder,  which  had  theretofore  demanded 
tin  return  of  its  check,  which  was  refused.  The 
South  Dakota  Court  holds,  Gray  Const.  Co.  v. 
City  of  Sioux  Falls,  179  N.  W.  497,  that  a  suit 
for  the  amount  of  the  check  would  lie.  There 
tatute  or  ordinance  otherwise  providing, 
it  was  held,  that  when  the  bidder  demanded  the 


return  of  its  check  it  exercised  an  absolute  right, 
which  it  possessed  at  all  times,  to  withdraw  the 
offer  contained  in  its  bid.  Although  the  bidder 
did  not  withdraw  its  offer  until  after  the  bids 
were  opened,  it  did  in  effect  withdraw  such  offer 
when  it  demanded  the  return  of  its  check. 


CITY'S     OPTION     TO     TERMINATE      CONSTRUCTION     CON- 
TRACT  RENDERING  IT  UNENFORCEABLE 

A  city  brought  an  action  on  a  contractor's  bond 
for  the  faithful  performance  of  a  construction  con- 
tract relating  to  an  additional  water  supply,  the 
contractor  having  defaulted  and  the  city  having 
done  the  work  at  an  expense  in  excess  of  the 
contract  price.  The  Circuit  Court  of  Appeals, 
Ninth  Circuit,  holds,  City  of  Pocatello  v.  Fidelity 
&  Deposit  Co.,  267  Fed.  181,  that,  as  the  contract 
provided  that,  if  the  city  for  any  reason  failed  to 
sell  bonds  due  to  be  sold  on  a  certain  date,  it 
might  terminate  the  contract,  and  the  contract 
was  voidable  at  the  option  of  'the  city  since  it  re- 
quired no  steps  to  be  taken  for  the  sale  of  the 
bonds,  the  contract  was  therefore  unenforceable 
for  want  of  mutuality,  and  the  action  on  the  bond 
was  properly  dismissed. 


VACATION  OF  STREETS  RESULTING  IN  PRIVATE  BENEFIT 

If  the  sole  purpose  and  effect  of  the  vacation  of 
a  street  or  alley  are  to  give  away  the  public  right 
or  dispose  of  it  for  private  use  and  benefit,  it  is 
the  duty  of  the  courts,  if  their  authority  is  in- 
voked by  individuals  injured  by  the  vacation,  to 
declare  the  act  beyond  the  power  delegated,  unless 
conditions  are  such  as  to  amount  to  an  equitable 
estoppel  against  such  individuals.  It  is  not  ground 
for  declaring  the  purpose  of  a  vacation  of  a  street 
or  alley  beyond  the  power  of  a  city  council  that 
the  vacation  will  result  in  substantial  benefit  to 
an  individual  or  individuals,  The  Illinois  Supreme 
Court  points  out,  People  v.  Benson,  128  N.  E.  387, 
that  this  is  always  the  case  where  the  city  has 
the  fee,  in  which  case  it  reverts  to  the  original 
dedicator,  or  where  the  city  has  only  an  easement, 
of  which  the  fee  is  relieved  by  the  vacation.  If 
property  devoted  to  public  use  is  no  longer  needed 
for  such  use,  or  there  is  any  benefit  to  the  public 
from  the  vacation,  the  courts  will  not  substitute 
their  judgment  for  that  of  the  legislative  body 
concerning  the  extent  of  the  benefit  or  the  ex- 
pediency  of  the  vacation. 


EFFECT  OF  CHANGE  OF  GRADE  AFTER  GRADING  CON- 
TRACT LET 

In  an  action  on  special  tax  bills  for  the  cost  oi 
grading  a  street,  the  Missouri  Supreme  Court 
holds,  Commerce  Trust  Co.  v.  Keck,  223  S.  W. 
U)57,  that  a  change  in  the  grade  of  a  street  after 
a  contract  to  grade  it  has  been  let,  is  no  defense 
to  tax  hills  for  work  performed  according  to  the 
i  ontract.  The  contractors'  right  to  perform  their 
contract  and  be  paid  for  it  is  not  impaired  by  the 
city's  conduct  in  changing  the  grade. 
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NEWS  OF  THE  SOCIETIES 


Jan.  10-HAHTFORD  BRANCH, 
CONNECTICUT  SECTION,  AMERI- 
CAN SOCIETY  OF  MECHANICAL 
ENGINEERS.  City  Club,  Hartford, 
Conn. 

Jnn.  11— TOLEDO  SECTION,  AMER- 
ICAN SOCIETY  OF  MECHANICAL 
KNCINEERS.    Toledo  Commerce  Club. 

Jim.  14— COLUMBUS  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Engineers  CIud, 
Southern  Hotel. 

Jan.  IS — WATER  POWER  LEAGUE 
OF  AMERICA.  First  annual  meet- 
ing. Engineering  Societies'  Building 
New   York   Citv. 

Jan.  10  —  INTERNATIONAL  CUT 
STONE  CONTRACTORS'  AND  QUAR- 
RYMEN'S  ASSOCIATION,  Inc.  An- 
nual meeting.  Congress  Hotel,  Chi- 
cago,   111. 

Jan.  10  —  AMERICAN  SOCIETY 
CIVIL  ENGINEERS.     New   York  City. 

Jan.  25  —  ATLANTA  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Joint  meeting 
with  Atlanta  Section,  A.S.C.E.  Carne- 
gie Library. 

Jan.  as  —  PHILADELPHIA  SEC- 
TION, AMERICAN  SOCIETY'  OF  ME- 
CHANICAL ENGINEERS.  Engineers 
Club  of  Philadelphia. 

Jan.  35-27 — CANADIAN  NATIONAL 
CITY  PRODUCTS  ASSOCIATION. 
19th  annua)  convention.  Caiis-iiite 
Hotel,  Toronto. 

Jan.  25-27  —  THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 
later. 

Jan.  25.  26,  27— ASSOCIATED  GEN- 
ERAL CONTRACTORS.  Annual  meet- 
ing, New  Orleans.  Secretary's  Office, 
Washington,  D.   C. 

Jan.  28  —  COLORADO  SECTION, 
AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.     Metropole  Hotel. 

Jan.  31-Feb.  5 — NATIONAL  BRICK 
MANUFACTURERS'  ASSOCIATION 

AND  COMMON  BRICK  MANUFAC- 
TURERS' ASSOCIATION  OF  AMER- 
ICA. Joint  meeting.  Hotel  rvYinsyl- 
vania.   New  York   Citv. 

Feb.  1-2 — NEW  YORK  STATE  AS- 
SOCIATION OF  BUILDERS.  Conven- 
tion.    Rochester,  N.  Y. 

Feb.  1,  2,  3 — ONTARIO  PRO- 
FESSIONAL MEETING  in  conjunc- 
tion with  the  annual  meeting  of  the 
Engineering  Institute  of  Canada.  To- 
ronto. 

Feb.  0-12  —  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION.  Eight- 
eenth annual  convention,  eleventh 
American  Good  Roads  Congress  and 
twelfth  National  Good  Roads  Show, 
Coliseum,   Chicago,   111. 

May  17-10 — NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort  Wayne,  Ind. 

June  7-0 — NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.      San  Francisco,  Cal. 

June — CONFERENCE  OF  MAYORS 
AND  OTHER  CITY*  OFFICIALS,  State 
of  N.  Y,  12th  Annual  Conference. 
Elmira,  N.   Y. 

June  6-10,  1021— AMERICAN  WA- 
TER WORKS"  ASSOCIATION.  Annual 
convention  at  Cleveland.  Ohio.  Sec- 
retary, J.  M.  Diven,  153  West  71st 
St.,  New  York. 


ADDRESS    TO    THE    BOSTON    SOCIE- 
TY   OF   CIVIL   ENGINEERS 

On  November  10,  T.  Chalkley  Hat- 
ton,  chief  engineer  of  the  Milwaukee 
Sewerage  Commission,  addressed  the 
Sanitary  Engineering  Section  of  the 
Boston  Society  of  Civil  Engineers.  Mr. 
Hatton  described  the  activated  sludge 
tests  and  the  plans  for  the  activated 
sludge  plant  at  Milwaukee. 

AMERICAN     ASSOCIATION     OF     EN- 
GINEERS 

February  25,  1921,  has  been  set  as  a 
tentative  date  for  the  national  confer- 
ence which  the  American  Association 


of  Engineers  is  planing  to  hold  on  the 
question  of  engineering  publicity.  The 
purpose  of  the  conference  is  to  pre- 
pare a  program  for  national  publicity 
for  the  engineering  profession  based 
on  the  need  for  informing  the  public 
i if  the  service  which  engineers  are  per- 
forming for  it,  and  asking  the  public 
for  assistance.  The  conference  is  also 
to  devise  plans  for  securing  this  pub- 
licity, and  particularly  to  enlist  the  co- 
operative assistance  of  engineering  pub- 
lishers and  engineering  societies  in  this 
movement  for  publicity. 

REVISION   OF   THE   CONSTITUTIONS 
IND   BY-LAWS   OF  THE  A.   A.   E. 

A  new  constitution  has  been  pre- 
pared by  the  Committee  on  Revision 
of  the  Constitution  and  By-Laws  of 
the  A.  A.  E.,  which  is  now  in  the 
hands  of  a  committee  for  final  criticism 
before  being  presented  to  the  member- 
ship. It  will  be  voted  upon  at  the 
next   convention. 

NEW    CHAPTERS    OF    THE    A.    A.    E. 

The  American  Association  of  En- 
gineers has  conferred  chapter  charters 
upon  members  petitioning  from  Jack- 
sonville, Fla. ;  Muskegon,  Mich.;  Uni- 
versity of  Arkansas ;  and  Lewiston, 
Mont.  A  club  has  been  authorized  at 
Rams   Horn,   Texas. 

EIGHTH     NATIONAL     CONFERENCE 
ON    HOUSING    IN    AMERICA 

The  eighth  National  Conference  on 
Housing  in  America  was  held  in 
Bridgeport,  Conn.,  on  December  9,  10, 
11.  1920.  The  situation  was  considered 
from  many  points  of  view,  interesting 
papers  being  read  by  well-informed 
men.  Among  these  were  "What  Is  a 
Fair  Rent?"  by  Harold  G.  Aron,  at- 
torney, New  York  City ;  "The  Holding 
Over  of  Tenants  in  Possession  of 
Premises,"  by  E.  G.  Sammis,  counsel, 
Housing  Committee,  New  York  Legis- 
lature ;  "Stimulating  New  Construc- 
tion," making  financing  easy,  exemp- 
tion from  taxation  and  other  subsidies, 
bv  Lawson  Purdy.  former  chairman, 
Board  of  Taxes  and  Assessments,  New 
York  City;  Controrof  Luxury  Build- 
ing; Government  Housing,  by  Law- 
rence Veiller,  secretary  of  the  National 
Housing  Association,  New  York  City; 
"Housing  in  France,"  by  George  B. 
Ford,  city  plan  consultant,  author  of 
the  plans  for  the  New  Rheims ;  Co-op- 
erative Housing,  by  E.  A.  MacDougall. 
president,  Queensboro  Corporation. 
New  York  City ;  Investing  in  Dwelling 
House  Mortgages,  by  Walter  Stabler, 
comptroller.  Metropolitan  Life  Insur- 
ance Co..  New  York  City ;  Using  Na- 
tional Bank  Funds,  by  Edmund  S. 
Wolfe,  president,  1st  Bridgeport  Na- 
tional Bank,  and  president,  Bridgeport 
Housing  Co. ;  Proposed  Federal  Build- 
ing-Loan Bank  System,  by  Charles 
O'Gmnor  Hennessy.  chairman,  Federal 
Legislative  Committee.  U.  S.  League 
of  Building  and  Loan  Association;  A 
New  Idea  as  to  Landlord  and  Tenant, 
by  George  Woodward.  M.  D.,  Philadel- 
phia:  Lessons  from  Bridgeport's  Hous- 
ing Work,  by  \Y.  H.  Ham.  manager. 
Bridgeport  Housing  Co.  ;  Methods  of 
Reducing    Costs,     which     subject    was 


treated  under  two  headings,  Eliminat- 
ing Waste,  by  Waddy  B.  Wood,  archi- 
tect, Boston,  and  Factory  Production, 
by  Robert  Tappan,  architect,  New  York 
City  ;  New  Kinds  of  Materials,  by  Les- 
lie H.  Allen,  engineer,  Springfield, 
Mass ;  Transit  and  Coal  as  Factors  in 
Cost  of  Materials,  by  Franklin  T. 
Miller,  U.  S.  Senate  Committee  on  Re- 
construction and  Production ;  Unwise 
Building  Laws,  by  Grosvenor  Atter- 
bury,  architect,  New  York  City ;  Stan- 
dardization of  Parts;  Is  America  Ready 
for  the  Garden  City?  by  Harry  Foster 
Burns,  Dorchester,  Mass. ;  Conse- 
quences of  the  Housing  Shortage — 
room  overcrowding,  the  effect  upon 
health  and  morals,  the  effect  upon  in- 
dustry, by  Henry  S.  Pitts,  of  the  Aber- 
thaw  Construction  Co.,  Boston.  In  ad- 
dition to  these  papers,  the  subject  was 
studied  by  a  motor  trip  on  Friday  aft- 
ernoon, December  10,  inspecting  the 
Bridgeport  housing  developments ;  and 
a  motion  picture  illustrating  English 
garden  cities  and  villages. 

FEDERAL    HIGHWAY    COUNCIL 

A  meeing  of  the  sub-grade  commit- 
tee of  the  Federal  Highway  Council 
was  held  on  November  22  and  23  at 
Wilmington,  Del.,  under  the  chairman- 
ship of  Gen.  T.  Coleman  DuPont  of 
New  York  City.  The  subject  for  dis- 
cussion was  "Why  Highways  Fail,"  in 
which  many  prominent  men  took  part, 
including  W.  P.  Blair,  of  Cleveland, 
Ohio ;  C.  M.  Upham,  state  highway  en- 
gineer of  Delaware;  and  S.  M.  Wil- 
liams, chairman  of  the  Federal  High- 
way Council. 

THE    PHILADELPHIA    POST,    SOCIE- 
TY   OF    AMERICAN    MILITARY 
ENGINEERS 

At  a  meeting  of  the  Philadelphia 
Post  of  the  American  Military  Engi- 
neers held  recently  at  the  Engineers' 
Club  of  Philadelphia,  the  constitution 
and  by-laws  of  the  local  post  were 
adopted.  The  following  officers  were 
elected  for  next  year :  Col.  W.  B. 
Ladue,  commander;  Major  Marshall 
R.  Pugh.  vice-commander;  Major  H. 
W.  Goddard,  adjutant;  Capt.  J.  C.  Hin- 
ton.  finance  officer.  The  following 
staff  officers  were  elected  for  two 
years :  Lieut. -Col.  Henry  S.  Spack- 
man,  Major  Thos.  W.  Bat'tin  and  Capt. 
Clarence  Roberts ;  and  for  one  year, 
Capt.  R.  W.  Robinson,  Lieut.  Robert 
L.  Harding.  Regular  meetings  are  to 
be  held  the  fourth  Thursday  of  each 
memth  during  the  winter. 

THE     LOUISIANA     ENGINEERING 
SOCIETY 

The  regular  meeting  of  the  Louisi- 
ana Engineering  Society  was  held  on 
Monday,  December  13.  at  8  p.  m.  The 
technical  exercises  of  the  evening  con- 
sisted of  a  paper  by  Captain  E.  B. 
Latham,  entitled,  "Work  of  the  U.  S. 
Coast  and  Geodetic  Survey."  Officers 
were  then  nominated  for  the  coming 
year. 

BRITISH      INSTITUTION      OF      CIVIL 

ENGINEERS    TO    INCREASE    DIES 

AND    AVOID    DEFICIT 

To  avoid  a  threatened  annual  deficit 
of  more  than  $50,000.  due  to  increased 
expenses  for  publication  and  adminis- 
tration, the  council  of  the  Institution 
of  Civil  Engineers  (Londonl  has  de- 
cided that  membership  dues  be  raised 
to  provide  an  additional  income  of 
about  $60,000   at   normal   rate   of   ex- 


is 
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change.  Under  the  proposed  schedule 
the  annual  dues  will  be  $35  for  resi- 
dent members,  $27.50  for  non-resident 
members  in  the  United  Kingdom  and 
$22.50  for  non-resident  members 
abroad.  For  associate  members  the 
annual  dues  will  be  $22.50  for  resident 
members,  $20  for  non-resident  mem- 
bers in  the  United  Kingdom  and  $17.50 
for  non-resident  members  abroad.  For 
students  the  dues  will  be  $10  annually. 


The  Manitoba  branch  of  the  Engi- 
neering Institute  of  Canada  is  asking 
its  members  to  sign  a  pledge  not  to 
accept  a  salary  lower  than  those  listed 
on  a  schedule  prepared  by  the  remu- 
neration committee  for  different 
branches  of  professional  service.  The 
minimum  salaries  are  from  $3,600  to 
$10,500  a  year;  and  a  maximum  is  sug- 
gested also,  except  for  the  highest  po- 
sitions. Any  engineer  who  does  not 
receive  the  salary  recommended  for 
his  class  of  service  will  be  assisted  in 
obtaining  other  employment  at  ade- 
quate remuneration  and  will  receive 
moral  and  financial  support.  Records 
of  all  engineers  in  the  employ  of  large 
corporations  and  industries,  with  their 
positions  and  salaries,  will  be  kept,  and 
when  the  salary  is  betow  the  schedule, 
the  employer  will  be  requested  to  ap- 
point a  representative  to  discuss  the 
matter  with  the  committee,  with  a  view 
to  adopting  the  schedule  rate. 


A  meeting  of  the  Conference  on 
Employment  and  Education,  spon- 
sored by  the  American  Association  of 
Engineers,  was  held  on  November  12, 
1920,  at  Chicago.  The  questions  of 
education,  especially  of  engineers,  and 
the  placing  of  graduates  in  their  proper 
positions  were  ably  discussed  by  well- 
known  men. 
AMERICAN    CONCRETE    INSTITUTE 

The  next  convention  of  the  Institute 
will  be  held  in  Chicago,  February  14, 
1",  and  10,  at.  the  Auditorium  Hotel. 
The  program  committee,  consisting  of 
the  secretary,  W.  M.  Kinney,  and 
Charles  R.  Gow,  urges  the  early  com- 
pletion of  reports  and  papers  for  pres- 
entation at  the  convention.  The  sub- 
jects to  he  discussed  are  Oil  Tanks, 
Formula  for  Spiral  Columns,  Sewers, 
Concrete  Houses,  New  Fields  for*  Re- 
search, Slag  Aggregate,  Standards  for 
Concrete  Products,  The  Engineering 
Federation,  and  Tin  Shrinkage  of 
Mortars. 

Although  the  Institute  was  obliged  to 
drop  from  its  roster  about  25  members 
who  neglected  to  indicate  their  willing- 
ness to  pay  the  annual  dues,  the  mem- 
1m  rship  is  increasing  rapidly,  applicant 
including  engineers  from  all  over  the 
world. 

Robert  W.  Lesley,  who  for  years  has 
been  treasurer  of  the  Institute,  has  ex- 
pressed his  desire  to  be  relieved  of  the 
work  and  responsibility  of  that  office. 
Accordingly,  the  work  of  the  two  of- 
urer  and  secretary  is  to  be 
consolidated    in    one   man. 

The  nominating  committee  of  the  Tn- 
ititute  ulii<  h  York  on  <  )c- 

tober    26    lias    banded    in    tin'    following 
list  of  nominees:     For  president,  H.  C. 


Turner,  New  York ;  for  vice-president, 
W.  P.  Anderson,  Cincinnati,  Ohio,  and 
W.  M.  Kinney,  Chicago,  111. ;  for  treas- 
urer, Harvey  Whipple,  Detroit,  Mich. ; 
for  director,  third  district,  Ernest  Ash- 
ton,  Allentown,  Pa.,  and  F.  R.  McMil- 
lan, New  York;  for  director,  fourth 
district,  J.  C.  Pearson.  Washington, 
and  L.  R.  Ferguson.  Philadelphia,  Pa. ; 
and  director,  fifth  district.  A.  R.  Lord, 
Chicago,  111.,  and  D.  A.  Abrams,  Chi- 
cago, 111. 

PERSONALS 


Lamb,  John  J.,  has  been  appointed 
safety  engineer  at  the  headquarters  of- 
fice of  the  National  Safety  Council, 
succeeding  R.  H.  Guerrant,  who  has 
left  the  staff  to  take  up  sales  engineer- 
ing work  with  the  Industrial  Appliance 
Co.  of  Chicago. 

Gillespie,  J.  T.,  has  resigned  as  engi- 
neer in  charge  of  equipment,  Milwau- 
kee Highway  Commission,  to  accept  a 
position  as  assistant  to  the  president  of 
the  Marquette  Cement  Manufacturing 
Co.,  Chicago. 

Stephens,  U.,  formerly  resident 
bridge  engineer,  Runnels  County, 
Texas,  has  been  appointed  county  en- 
gineer of  the  same  county. 

Wilson,  Henry  H.,  Hughsville,  Pa., 
for  the  past  eight  years  connected  with 
Winston  &  Co.,  of  New  York  City  and 
Richmond,  Va.,  has  been  elected  presi- 
dent of  the  Associated  Pennsylvania 
Highway  Contractors. 

Arnold.  E.  M.,  formerly  county  en- 
gineer, Boone  County.  Ky.,  has  ac- 
cepted a  position  as  assistant  division 
engineer  in  the  Second  District,  State 
Highway  Department  of  Georgia. 

Fellows,  F.  L.,  has  been  appointed 
consulting  engineer  to  the  Saskatche- 
wan Water  Commission. 

Foreman,  A.  E.,  formerly  chief  en- 
gineer. Department  of  Public  Works, 
Victoria,  B.  C,  has  resigned  to  enter 
private  practice. 

Green,  A.  M.,  has  been  appointed 
county  engineer  of  Modoc  county,  Cali- 
fornia. 

Hess,  Otto  S.,  has  been  appointed 
managing  engineer,  Kent  County  Road 
Commission. 

Hogan,  Joseph  V..  is  in  charge  of 
the  concrete  work  for  the  naval  dry 
dock  at  the  League  Island  navy  yard, 
Philadelphia,  which  is  to  be  the  larg- 
est dry  dock  in  the  United  States. 

Kaufman  &  Levine.  consulting  engi- 
neer, have  moved  their  offices  to  56 
Pine  street,  suite  1600-02,  New  York 
City. 

Lake,  Forest,  San  ford,  Fla.,  has  been 
appointed  member  of  the  State  Road 
I  >i  partment  of  Florida, 

Lautz,  George,  formerly  chief  engi- 
neer of  the  U.  S.  Forest  Service,  Dis- 
trict 1,  has  been  appointed  assistant  to 
T.  W.  Norcross,  chief  engineer  in  the 
Washington  service. 

Lewis,  Major  George  A.,  has  been 
appointed  chief  engineer  and  superin- 
tendent   of    the    Auburn    Water    Board 

Osgood,  Mauley,  formerly  city  engi- 
neer of  Ann  Arbor,  Mich.,  has  accepted 


a  position  as  manager  of  the  Ann  Ar- 
bor Asphalt  Co. 

Paddock,  Eugene  H.,  formerly  assist- 
ant sanitary  engineer  in  the  U.  S.  Pub- 
lic Health  Service,  has  been  appointed 
resident  engineer  with  the  Tayford 
Company,  Inc.,  Lee,  Mass.,  on  a  hydro- 
electric development  project. 

Paxton,  W.,  has  been  appointed  con- 
sulting engineer  for  the  city  of  Akron 
in  connection  with  the  handling  of  city 
garbage  and  street  cleaning. 

Seelye,  Elwyn  E.,  and  Fraser,  Edwin 
A.,  consulting  engineers,  have  opened 
offices  at  101  Park  avenue,  New  York 
City.  A.  L.  Stevenson  will  have  charge 
of  the  designing  department. 

Sherman,  J.  R.,  has  been  appointed 
for  the  Kittitas  Reclamation  District 
in  Washington. 

Stockbridge,  David  F.,  has  been  ap- 
pointed chief  engineer  of  the  Briggs 
Company,  Lansing,  Mich. 

Taylor,  Percy  B..  consulting  struc- 
tural engineer,  died  October  21,  in 
Newark,  N.  J. 

Volz,  Charles  A.,  has  been  appointed 
chief  of  the  Division  of  Light,  Heat 
and  Power  of  the  New  York  State 
Public  Service  Commission,  Second 
District,  Albany,  N.  Y. 

Warriner,  Thomas  R.,  consulting  en- 
gineer with  offices  at  324  Downs  build- 
ing, Cedar  Rapids,  la.,  is  specializing  in 
the  design,  inspection  and  superinten- 
dence of  bridges,  concrete  construc- 
tion, paving,  sewers  and  water  works. 

Adee,  E.  O.,  formerly  assistant  en- 
gineer on  road  w:ork  in  Hamilton  coun- 
ty, Kan.,  has  recently  been  appointed 
resident  engineer  of  Federal  Aid  Proj- 
ect No.  49  in  Ottawa  county,  Kan. 

Dick,  Howard  L.,  acting  city  engi- 
neer, has  been  appointed  city  engineer 
of  Kingston,  Ont.,  Canada. 

Weeks,  Lt.-Col.  W.  C,  Corps  of  En- 
gineers, U.  S.  A.,  has  recently  been 
assigned  to  duty  as  assistant  to  the  dis- 
trict engineer  at  the  Wilson  Dam,  Flor- 
ence, Ala. 

Taylor,  Ernest  A.,  recently  district 
engineer  for  Fayette  county,  W.  Va., 
is  now  with  the  Missouri  State  High- 
way Department  as  project  engineer  of 
Division  No.  1,  St.  Joseph,  Mo. 

Holbrook,  Frank,  has  recently  been 
appointed  superintendent  of  highways 
for  Webster,  Mass. 

Baldwin,  Ward,  consulting  engineer 
for  the  Cincinnati  Rapid  Transit  com- 
mission and  professor  of  civil  engi- 
neering at  the  University  of  Cincinnati, 
died  on  November  15. 

Clarke,  Thomas  W..  engineer  for  the 
Standard  Oil  Co.  of  Xew  Jersey,  died 
in  Tampico,  Mexico,  on  October  28. 
From  11102  until  his  death,  with  the 
exception  of  a  few  short  periot 
time,  he  was  connected  with  the  Stan- 
dard Oil  Co..  his  last  assignment  being 
in  Tampico,  Mexico.  While  there  he 
promoted  man)  projects  to  benefit  not 
only  the  oil  companies,  but  the  whole 
community.  Among  these  were  the 
dredging  of  the  Chijol  canal;  increasing 
the  Tampico  water  supply;  improve- 
ments to  the  Tampico  and  Tuxpam 
harbors;  and  the  cleaning  up  of  Tnm- 
pico  and  Tuxpam  to  prevent  an  epi- 
demic of  yellow   fever. 
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New  Appliances 

Describing  New  Machinery,   Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


HIGH    EFFICIENCY    PliMIMNU 
MACHINERY 

The  new  catalog  H-40  of  the  Blake 
Pump  and  Condensor  Company  is  de- 
voted to  the  description  and  illustra- 
tion of  high-grade  steam  pumping  ap- 
paratus of  which  the  predominating 
feature  is  the  application  of  the  Blake 
Fitchhurg  high  efficiency  four-hearing 
type  power  end  to  such  types  of  fluid 
ends  as  have  been  developed  for  spe- 
cial services.  The  power  end  has  two 
one-piece  frames,  each  containing  two 
main  crank-shaft  bearing  jaws  cast  in- 
tegral, and  are  rigidly  connected  so  as 
to  form  essentially  a  single  piece.  The 
alignment  of  all  the  main  bearings  is 
insured  by  adjustment  wedges  that 
merely  produce  increased  friction  so 
that  excessive  strains  may  occur  with- 
out affecting  the  alignment. 

The  permanent  alignment,  the  close- 
ness of  the  rotating  element  to  the 
foundation,  the  reduction  of  friction, 
and  the  exclusive  use  of  single-reduc- 
tion herring-bone  gears,  secure  unusual 
efficiency  of  operation.  The  pumps  are 
designed  to  be  driven  by  any  motor 
power  that  is  most  modern,  least  expen- 
sive in  initial  cost,  and  simple  in  oper- 
ation, such  as  electric  motor,  oil  en- 
gine, belt,  etc. 

The  DCS  is  a  duplex  outside  center- 
packed  plunger  pump  of  the  dome  type, 
designed  primarily  for  waterworks  and 
for  other  duty,  for  handling  moderate 
or  large  volumes  of  water  up  to  pres- 
sures of  250  pounds  per  square  inch. 
It   has   large   and    unobstructed    water 


passages  without  sharp  angles  and  with 
valves  sufficient  in  size  and  number  to 
reduce  the  velocity  to  the  medium, 
'['here  are  four  separate  cylinders 
mounted  tandem  on  suction  boxes  front 
and  rear,  providing  for  a  constant 
even  water  surge.  The  suction  and  dis- 
charge valve  decks  arc  removable,  as 
are  the  plunger  stuffing  boxes  and  the 
plunger  heads.  For  general  service  the 
valves  are  of  rubber  with  valve  seats, 
guards,  springs  and  stems  of  bronze. 
The  similar  pump,  type  DCI,  is  de- 
signed for  waterworks  and  general 
service  where  the  pressure  does  not 
exceed  250  pounds. 
Type  PC  is  notable  for  its  flexibility, 


water  is  handled  and  the  pot  type  is 
preferred.  The  fluid  end  has  four  sep- 
arate cylinders,  two  on  each  side 
mounted  tandem.  A  very  special  fea- 
ture is  a  combination  of  removable 
plunger  stuffing  boxes  and  master  top 
flanges  on  cylinders  and  manifolds, 
Miii  enabling  stuffing  boxes  and  plung- 
ers to  be  changed  after  installation  if 
conditions  require  it. 

Type  PE  is  similar  to  type  PC  and 
is  intended  for  moderate  or  large  quan- 
tities of  water  up  to  pressure  of  1,50C 
pounds  per  square  inch.  Sevral  other 
types  for  high  pressure  du.y  and  for 
special  service  arc  described  and  de- 
tails are  shown  of  by-pass,  operating. 


PLUNGER     PIMP 


is  built  in  a  large  number  of  sizes,  and  discharge,  suction,  general  service  and 
for  pressures  up  to  1,500  pounds  per  high-pressure  valves,  and  of  the  im- 
square  inch,  is  adapted  to  miscellaneous  portant  construction  features,  and 
purposes    where    a    large    quantity    of     cross-sections    of    the    principal    types 

mentioned. 


WORCESTER     FIRE     SIGNALS 

Worcester  fire  signals  manufactured 
by  the  Union  Water  Meter  Company 
are  designed  to  be  blown  by  steam  and 
produce  a  tone  of  great  volume  that 
is  so  far-reaching  and  distinctive  that 
it  is  not  subject  to  confusion  with 
ordinary  whistles.  The  signal  has  two 
large  bells  giving  depth  and  volume  of 
tone  to  carry  the  sound  for  many  miles 
and  a  small  upper  bell  giving  it  pene- 
tration, so  that  it  can  be  operated  by 
mechanical  blowing  devices  and  can 
be  adjusted  to  give  different  volume 
and  tone  by  turning  the  bells  through 
short  angular  distances. 


SECTIONAL  VIEW,   DOME  TYPE  D.   C.  S.   FOR  WATERWORKS. 
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CASB    ROAD    BULDIXG    EQUIP- 
MENT 

Apparatus  for  highway  construction 
that  is  manufactured  by  the  J.  I. 
Case  Threshing  Machine  Company  in- 
cludes among  the  lighter  units,  graders, 
drags,  scrapers  and  plows. 

Graders  are  built  in  four  standard 
sizes  having  various  special  features, 
including  extension  hitch  and  steering 
devices,  extensible  and  pivotal  axles, 
full  circle  blade  support,  ball  and  socket 
joint,  and  convenient  operation  by  large 
handwheel  and  foot  pedals  for  regu- 
lating the  depth  of  cuts. 

The  extension  axle  feature  makes  it 
possible  to  set  one  or  both  of  the  rear 
wheels  beyond  the  bo  ly  of  the  grader 
so  as  to  travel  outside  the  pile  of 
dirt  moved  by  the  mouldboard  while 
the  other  wheel  travels  in  the  bottom 
of  the  ditch. 


foot  blades,  7  inches  wide,  that  are 
hinged  to  a  malleable  iron  knee  at  the 
center,  and  are  reversible,  giving  double 
edge  wear.  The  blades  are  adjustable 
so  that  the  drags  will  draw  at  any  angle 
and  the  material  can  be  dumped  at  any 
time  by  the  hand  lever.  The  Winner 
drag  is  lighter  and  smaller  and  is  made 
in  only  one  size,  8  x  33  inches,  and 
weighs  250  pounds. 

The  wheel  scrapers  are  made  in  three 
sizes  with  capacities  of  9,  14%  and  17 
cubic  feet,  adapted  respectively  for 
light,  heavy  and  extra  heavy  work  and 
for  short  hauls  and  long  hauls.  The 
tongue  scraper  is  recommended  for  lev- 
eling roads,  cutting,  cleaning  and  filling 
ditches  and  for  irrigation  work,  and  is 
made  in  one  size,  48  inches  wide. 

Case  road  rooters  for  tearing  up 
hardpan,  cement,  concrete  or  macadam 


GRADER   WITH    EXTENSION   AXLES,   HITCH  AND  STEERING   DEVICE 


The  extension  hitch  and  steering  de- 
vice enables  the  tractor  to  be  operated 
on  the  crown  of  the  road  while  the 
grader  follows  in  the  ditch.  One  trac- 
tor can  haul  two  graders  in  parallel, 
or  in  tandem  ;  the  smallest  size  grader 
being  hauled  by  two,  three  or  four 
horses  while  the  larger  sizes  require  a 
tractor. 

The  standard  gauge  mad  drags  are 
built  in  three  sizes  with  8-foot  and  10- 


or  gravel  roads  have  reversible  tool- 
steel  points  and  require  from  two  to 
twelve  horses  or  a  traction  engine  to 
draw  them. 

The  Sidney  grading  plows  are  made 
in  three  sizes,  to  be  drawn  by  from  two 
In  eight  horses  and  are  adapted  to  the 
first  cut  in  highway  and  railway  grad- 
ing and  for  tearing  into  old  road  beds 
and  stony  ground. 


The  Asphalt  Sales  Department  of 
the  Texas  Company  has  just  issued  a 
Imoklct  on  how  to  save  worn  brick 
pavements  with  Texaco  asphalt.  It 
states  in  a  plain,  concise,  non-technical 
manner  the  exact  method  of  procedure 
in  using  Texaco  asphalt  to  surface 
worn  brick  pavements.  Aside  from 
giving  the  steps  in  construction  in 
words,  then-  are  also  diagrams  which 
illustrate  the  work  thoroughly  and  are 
supplemented  by  photographs,  graphi- 
cally illustrating  the  exact  steps  in  this 
construction.  Copies  of  this  booklet 
may  lie  obtained  by  a  request  directed 
to  Publii  Works  or  to  the  Texas 
i  ompany,    Asphalt    Sale-    Department. 
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The  lists  for  sellers  include  archi- 
tects, automobile  builders,  brick  manu- 
facturers, canners,  contractors,  machin- 
ery manufacturers,  steam  fitters'  sup- 
plies and  many  other  lists  of  great  im- 
portance to  sellers.  Many  lists  are  ar- 
ranged by  states  so  the  seller  can  read- 
ily select  the  part  of  the  country  he 
desires  to  cover. 


After    filling    di 

'  >.\ ered    with    asphaltic   concrete    1" 

I    surface. 


INDUSTRIAL  NOTES 


Hendricks'  commercial  register  of 
the  United  States  for  buyers  and  sell- 
ers is  a  reliable  Annual  Register  con- 
taining full  lists  of  producers,  manu- 
facturers, wholesale  dealers,  principal 
jobbers  and  consumers,  listing  all  pr  .d- 
ucts  from  the  raw  material  to  the  fin- 
ished article,  together  with  the  con- 
cerns handling  these  products  from  the 
producer  to  the  consumer. 

A  complete  list  of  architects  is  a'so 
given,  together  with  a  carefully  selected 
list  of  contractors  and  of  all  mate- 
rials, specialties,  apparatus,  etc.,  used 
in  the  building  and  construction  indus- 
tries. .vVpccial  feature  is  a  full  list  of 
machine  shops  and  foundries  through- 
nut  the  various  states. 

The  Register  is  so  arranged  that  in- 
formation can  be  quickly  obtained  by 
either  a  buyer  or  a  seller. 

The  lists  for  buyers  and  purchasing 

H  .   gri  iuped  tinder  headings  rep- 

resented  in  the  index  by  about   43,000 

classifications    and    specialize    minutely 

in  the  different  products. 


NEW    IILAW-KXOX     OFFICE 

Blaw-Knox  Company,  of  Blawnox 
(Pittsburgh),  Pa.,  has  established  a 
new  sales  district  in  the  South,  with 
headquarters  in  Birmingham,  Ala.,  in 
charge  of  Prescott  V.  Kelly,  formerly 
connected  with  the  executive  sales  de- 
partment at  Pittsburgh.  Mr.  Kelly 
will  be  pleased  to  answer  inquiries  con- 
cerning any  of  the  various  products 
of  the  company.  The  Birmingham  of- 
fice is  located  at  408  American  Trust 
building.  In  addition,  the  Blaw-Knox 
Company  has  district  offices  in  New 
York,  Chicago,  Detroit,  Boston,  Balti- 
more, San  Francisco  and  Sheffield, 
England,  for  the  distribution  of  Blaw 
clam-shell  buckets,  Blaw  steel  forms 
for  concrete  construction,  Knox  water- 
cooled  equipment  for  high  temperature 
furnaces,  Prudential  sectional  steel 
buildings,  Quixet  garages,  transmission 
towers,  fabricated  steel  products  and 
pressed,  riveted  and  welded  steel  work 
of  every   description. 


CHARLES     F.    AMES    A     I'OMI'tW 

Charles  F.  Ames  &  Company,  engi- 
neers for  power  plant  equipment,  90 
West  street,  New  York,  announce  their 
preparation  to  assist  in  the  solution  of 
any  problem  pertaining  to  the  selection 
and  installation  of  power  plant  equip- 
ment, pumping  machinery  and  oil  mill 
equipment,  representing  the  product  of 
the  Harrisburg  Foundry  &  Machine 
Works,  automatic  steam  engines ;  S. 
Morton  Fiske,  hydraulic  equipment ; 
Buckeye  Iron  &  Brass  Works,  oil  mill 
and  refining  machinery :  Blake  Pump  & 
Condensor  Company,  Midwest  Engine 
Company,  turbine  centrifugal  and  deep- 
well  pump ;  Anderson  Foundry  &  Ma- 
chine Company,  oil  engines;  John  H. 
McGowan  Company,  steam  pumping 
machinery;  The  Roger-Higgin>  Com- 
pany, oil  burning  equipment ;  and  the 
Platz  Iron  Works,  repair  parts. 


The  American  Wood  Pipe  Company 
has  opened  offices  at  140  Dearborn 
street,  Chicago,  and  at  30  Church 
street,  New  York. 


J.  C.  Kopf,  formerly  manager  of  the 
engineering  department  of  the  Duff 
Manufacturing  Co.,  has  been  appointed 
research  engineer  and  placed  in  charge 
of  a  newly  established  research  de- 
partment. F.  W.  Schwerin  has  been 
promoted   to   manager  of   engineering. 


Colorado  is  interested  in  several  pro- 
posed diversions  of  water  from  the 
western  to  the  eastern  slope  through 
tunnels,  of  which  one  or  more  of  the 
three  proposed  state  ami  railroad  tun- 
nels may  be  modified  to  serve  as  car- 
riers. 
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Manhattan  Borough  Asphalt  Plant 

Improvements  effected  and  planned  include  pumping  asphalt  from  tankers  to 
storage,  operating  sand  drier  by  electric  motor,  unloading  sand  and  stone  by 
electric  crane,  handling  stone  dust  with  barrel  elevator,  elimination  of  trailers, 
installation  of  asphalt  reclamation  plant,  standardization  of  equipment,  and 
construction  of  garage  extension  and  machine  shop. 


The  municipal  asphalt  plant  of  the  Borough  of 
Manhattan,  New  York,  was  built  several  years  ago 
and  lias  been  operated  solely  to  provide  for  main- 
tenance and  repairs  of  the  borough  pavements,  all 
of  which  are  built  under  contract  and  kept  in  order 
by  the  city  forces.  The  plant  occupies  all  of  the 
block  between  90th.  and  !)lst.  street  facing  on  the 
East  river  and  has  an  area  of  about  200  x  500  feet, 
with  a  bulkhead  about  270  feet  long  in  water  15  feet 
deep  that  provides  for  unloading  two  large  scows 
simultaneously.  The  building,  plant  and  machinery 
are  arranged  substantially  as  shown  in  the  plan 
published  on  page  772  of  Municipal  Journal,  No- 
vember 18,  1915,  in  a  description  of  the  plant  and 
its  operation.  The  general  features  of  arrangement 
and  installation  are  now  substantially  as  there  de- 
scribed except  for  improvements  that  have  been 
made  and  are  contemplated,  the  principal  ones  of 
which  will  be  described  in  this  article. 

The  plant  has  a  nominal  capacity  for  the  produc- 
tion of  about  4,800  yards  of  binder  and  surface 
courses  of  asphalt  pavement  per  8  hour  shift  and  at 
the  present  time,  under  the  restrictions  of  freight, 
materials,  prices,  labor  and  other  difficulties,  is 
turning  out  an  average  of  about  3,500  yards  per 
shift  with  a  force  of  about  22  of  the  total  force  of 
60  men  at  the  plant,  while  an  average  of  11 -men 
asphalt  gangs  each  lay  150  square  yards  per  day  be- 
sides some  double  gangs  that  lay  about  600  yards 
each.  Street  work  is  continued  through  the  fall  and 
winter  till  the  snow  attains  a  depth  of  3  inches  and  is 
resumed  when  the  snow  disappears,  thus  making  an 
average  of  about  10  working  months  per  vear, 
which,  last  winter,  on  account  of  the  extraordinarily 
severe  weather,  was  reduced  to  about  9  months. 

PUMPING   ASPHALT 

Originally  the  asphalt  was  received  solid  in  barrels 
that  were  broken  up.  stripped  from  the  asphalt,  and 
the  latter  elevated  to  the  service  tanks  and  dumped 
in  them  by  hand,  thus  involving  a  considerable 
amount  of  labor  and  loss  of  time.  This  system 
has  been  superseded  by  that  of  direct  pumping  from 


tank  boats  in  which  the  asphalt  is  heated  sufficiently 

to  maintain  it  liquid.  As  soon  as  the  boats  have 
been  moored  at  the  bulkhead,  live  steam  from  the 
150  h.  p.  battery  of  Babcock  and  Wilcox  boilers  that 
supply  power  for  the  plant  is  turned  into  the  tanker 
to  maintain  the  heat  previously  supplied  by  tug 
boat  connections.  Connections  are  made  to  the  6- 
inch  pump  line  250  feet  long  and  the  pump  on  the 
tanker  delivers  the  load  of  about  M),000  gallons  of 
asphalt  to  the  three  35,000-gallon  storage  tanks  el- 
evated about  40  feet  on  steel  towers  adjacent  to  the 
mixing  room. 

The  asphalt  is  pumped  through  a  line  of  screwed 
steel  pipe  supported  on  the  tops  of  brick  piers  and 
containing  a  1-inch  live  steam  pipe  to  prevent  the 
liquid  asphalt  from  cooling  in  transit.  The  storage 
tanks  are  also  kept  hot  by  interior  steam  coils  so 
that  the  asphalt  is  never  allowed  to  cool  and  is  al- 
ways ready  to  be  drawn  into  the  service  tanks. 

As  soon  as  the  storage  tanks  have  been  filled,  the 
operator  there  signals  the  pump  man  on  the  tank 
boat,  the  valve  at  the  top  of  the  line  is  closed,  and 
the  lower  end  of  the  line  is  allowed  to  discharge  into 
<i  or  S  barrels  that  receive  the  contents  of  the  pipe 
line.  At  convenience  these  barrels  are  carried  up 
to  the  tanks  and  are  there  inverted  on  an  overhead 
rack  and  left  to  gradually  melt  and  empty  their 
contents  into  the  tank,  thus  saving  a  considerable 
quantitv  of  asphalt  that  might  otherwise  be  wasted. 

The  excessive  vibration  in  the  pump  line  has 
strained  the  slender  brick  piers  that  support  it  so 
ih.it  they  have  occasionly  been  broken.  This  defect 
is  to  be  remedied  by  capping  the  piers  with  horizon- 
tal steel  plates  on  which  will  be  placed  nests  of  gas 
pipe  rollers,  retained  between  guides,  and  supporting 
movable  top  plates  to  which  the  gas  pipe  will  be 
bolted  thus  enabling  the  latter  to  move  back  and 
forth  longitudinally  without  straining  the  brick- 
piers. 

HANDLING    SAND    AND    STONE 

At  present  the  coal,  sand,  and  stone  barges  are  un- 
loaded by  a  one-yard  clam-shell  bucket  operated  by 
the  boom   of  the   steam  derrick,   which   delivers  to 
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dump  cars  on  a  wooden  trestle  4U0  feet  long,  which 
carries  them  over  the  tops  of  the  storage  bins,  into 
which  they  are  dumped  through  openings  in  the 
roof.  The  loaded  cars  run  from  the  bulkhead  to 
the  bins  by  gravity  and  are  hauled  back  by  an  au- 
tomatic counterweight  rope.  This  arrangement  will 
soon  be  superseded  by  an  electric  unloading  and 
transferring  apparatus  consisting  of  a  locomotive 
crane  with  50-foot  boom  operating  the  clamshell 
bucket  which  will  deliver  to  a  portable  hopper  of 
10  tons  capacity  from  which  it  will  be  drawn  off 
by  a  self  closing  valve  operated  from  the  bottom. 
This  hopper  of  !»<i  cubic  feet  capacity,  will  travel 
back  and  forth  on  a  car  provided  with  independent 
locomotive  power,  from  the  locomotive  crane  to  the 
storage  bin'-.  The  crane  will  operate  on  a  steel  plate 
girder  trestle,  like  a  railroad  viaduct,  which  will 
have  a  lower  track  on  which  the  hopper  car  will 
run  clear  of  the  crane.  Contracts  have  already  been 
awarded  for  the  installation  and  part  of  the  concrete 
piers  on  pile  foundations  have  been  built  for  it. 
This  improvement  will  very  much  expedite  unload- 
ing materials,  and  is  expected  to  materially  reduce 
the  cost  of  handling. 

HANDLING   stone   IiUST 

The  stone  dust,  of  which  about  1400  bags  (GO 
tons)  per  day  are  required  for  4. son  yards  of  pave- 
ment, is  received  in  100-pound  bags  shipped  on 
barges  and  unloaded  by  the  contractor,  who  delivers 
them  over  an  industrial  track  and  piles  them  in  a 
brick  storage  house  of  800  tons  capacity,  in  an  over- 
flow wooden  shed  of  500  tons  capacity,  besides  200 
tons  stored  on  the  mixing  floor  for  emergencies. 
The  distance  from  the  bulkhead  to  the  storage  does 
not  exceed  200  feet,  and  if  the  delivery  and  piling 
were  not  provided  for  in  the  contract,  an  economy 
might  be  effected  by  the  installation  of  a  simple 
com  ever  system  that  would  automatically  transfer 
them  from  the  boat  to  storage.  At  present  the  bags 
are  handled  from  storage  to  the  mixer  by  an  aver- 
age force  of  five  laborers,  which  it  is  expected  will 
be  reduced  to  2  by  the  introduction  of  a  barrel 
elevator  that  will  operate  quickly  and  save  moving 
the  bags  transverslv  a  considerable  distance  by 
hand. 

DRIER    DRUMS 

For  the  operation  of  the  asphalt  plant  there  is 
installed  a  150-h.  p.  horizontal  Corliss  engine  that 
is  ample  for  the  purpose  but  is  not  provided  with 
sufficient  transmission  facilities,  so  one  of  the  24 
x  5-foot  sand  drums  is  directly  operated  by  a  20-h. 
p  electric  motor.  This  motor  was  originally  in- 
stalled in  the  dry  room  where  it  was  impossible  to 
protect  it  from  the  great  amount  of  dust  and  heat 
in  the  atmosphere.  It  has  therefor  been  recently 
moved  to  a  location  in  the  adjacent  engine  room 
and  drives  the  drum  through  a  short  transmission 
shaft  and  miter  gears  which  enable  the  motor  to 
be  throughly  protected  from  the  dusil  and  be  kept 
under  the  constant  observation  of  the  engineer. 
Great  care  is  taken  to  provide  for  the  continuous 
operation  of  the  asphalt  plant  and.  with  the  excep- 
tion of  tin-  big  drum,  all  parts  are  kept  in  duplicate, 

some  of  them  like  gears,  that  are  most  subject  to 
injury,  are  kept  in  larger  numbers  so  that  no  de 
lay  is  ever  experienced  in  providing  new  parts 
for  repairs  or  maintenance 


A  GARAGE  AND  REPAIR   SHOP 

Three  years  ago  a  new  one-story  48x1 12-foot 
brick  garage  was  erected  on  the  91st  street  and 
Avenue  A  corner  of  the  plant  and  the  original 
garage  was  converted  into  a  machine  shop.  Plans 
have  been  drawn  and  contracts  are  about  to  be  let 
to  extend  the  new  garage  to  90th  street  by  an  addi- 
tion of  an  SSxlS-foot  two-story  building.  When 
this  extension  is  completed,  the  machine  shop  will 
occupy  the  second  story  of  the  new  building.  This 
arrangement  will  afford  better  working  conditions 
for  the  machinists  in  the  way  of  light  and  air,  less 
interruptions,  etc.  This  floor  will  also  have  a  dust- 
proof  compartment  for  the  painter  where  all  en- 
amelling of  touring  cars  will  be  done.  Entrance  to 
this  second  floor  will  be  gained  by  a  ramp,  extending 
into  the  yard  at  about  a  twelve  per  cent  grade,  which 
saves  the  space  in  the  garage  and  machine  shop  that 
would  be  taken  up  by  an  elevator.  The  cost  of  an 
elevator  is  considerable  and  there  is  also  an  upkeep 
and  operation  expense  and  a  possible  chance  of  it 
being  out  of  order  at  a  critical  time.  The  ramp 
overcomes  all  the  above  conditions. 

At  present  compressed  air  for  pneumatic  tires  is 
furnished  by  a  small  electric  pump  mounted  on  a 
little  truck  that  is  wheeled  from  place  to  place  to 
serve  the  different  antomobiles,  about  20  of  which 
leave  at  about  the  same  time.  This  is  being  replaced 
by  a  stationary  automatic  electric  pump  mounted 
on  the  wall  and  delivering  to  a  receiving  tank  con- 
nected to  distributing  lines,  running  around  the 
garage  and  having  ten  outlets  commanding  all  parts 
of  the  place  and  enabling  many  different  tires  to  be 
inflated  simultaneously.  As  this  system  requires 
a  pressure  of  80  pounds  or  more,  it  may  prove  ad- 
visable to  extend  the  pressure  line  to  the  machine 
shop  and  provide  outlets  there  for  the  operation  of 
small  pneumatic  hand  tools. 

l"he  machine  shop  is  equipped  with  drills,  planer, 
shaper,  lathes,  and  other  tools  operated  by  in- 
dividual electric  motors  and  is  supplemented  by  an 
excellent  smith  shop  with  several  forges,  power 
hammer,  grinding  wheels,  and  other  appliances 
sufficient  for  all  repair  work  and  for  simple  con- 
struction. In  these  shops  considerable  work  is  now 
in  progress,  including  the  reconstruction  of  ten 
5-ton  army  trucks  of  those  alloted  by  the  Federal 
Government  to  the  State  Highway  Commission  at 
Albany  and  by  them  turned  over  to  New  York  City. 
Some  of  the  more  delicate  parts  of  these  trucks  have 
to  be  renewed,  dump  bodies  have  to  be  substituted 
for  the  original  platform  bodies,  and  in  some  cases, 
changes  made  in  the  frames;  all  of  which  it  is  es- 
timated can  be  accomplished  for  about  $700  each, 
as  compared  with  $5000  which  would  be  the  cost  ,,f 
a  new  truck  of  the  same  capacity.  The  platform 
beams  have  been  cut  off  at  the  rear  end  by  an  oxy- 
acetylene  flame  to  provide  for  the  dumping  arrange- 
ment, and  the  old  wooden  boxes  have  been  rein- 
forced with  angle  irons  on  the  bottoms,  insulated 
with  ;  (-inch  asbestos  board  covered  with  steel  plates 
at  an  expense  of  about  $200,  as  compared  with  $600 
for  the  standard  steel  boxes  manufactured  by  the 
truck-  makers  for  conveying  hot  asphalt. 

The  reinforced  boxes  will  not  of  course  be  as 
durable  as  the  builders'  boxes,  but  will  probably 
last   two  or  three  years  and.  when  equipped  with 


January  8,  1921 


PUBLIC    WORKS 


the  power  dumping  hoists   that  have  been   pro- 
vided, will  prove  efficient  and  convenient. 

Among  tlie  miscellaneous  improvements  thai  have 
been  completed  recently  is  the  construction  of  an 
oil  separator  in  the  garage  floor  to  prevent  the  dis- 
charge of  waste  oil  from  the  floor  into  the  sewer. 
Among  those  contemplated  in  the  near  future  are 
the  enlargement  of  the  binder  stone  storage  bin  by 
extending  its  concrete  walls;  the  construction  of 
an  enlarged  stone  dust  storage  building;  the  con- 
struction of  a  reclamation  plant  to  save  a  large  per 
cent  of  the  asphalt  in  condemned  pavement  that  is 
now  abandoned,  and  to  procure  from  the  broken 
concrete  a  substitute  for  stone  dust.  It  is  esti- 
mated that  this  plant  will  cost  about  $22,000  and 
will  effect  a  saving  of  $12,000  per  year. 

Plans  are  under  way  t<>  take  care  of  the  dust 
created  in  the  plant  by  the  installation  of  a  dust 
collecting  system  operated  by  a  25  h.p.  motor.  \\  hen 
this  work  has  been  completed  the  plant  will  he  100 
per  cent  dustless  and  the  dust  which  now  goes  to 
waste  will  be  returned  to  the  sand  elevators  and 
used  in  the  manufacture  of  the  asphalt.  This  in- 
duction svstem  will  also  assist  the  forced  draught 
now  used  under  the  fires  of  the  dryers  and  will  in- 
crease the  output  of  the  plant. 

Efforts  are  being  made  to  provide  some  system 
of  standardization  for  the  equipment,  especially  for 
trucks,  of  which  there  are  several  sizes  and  types, 
necessitating  a  large  amount  of  spare  parts  kept  in 
stock  which  would  be  greatly  reduced  if  fewer 
makes  and  sizes  were  maintained.  The  purchase 
of  a  certain  type  of  truck  has  been  discontinued 
and  eight  of  those  on  hand  have  been  scrapped.  In- 
stead of  selling  them  for  little  or  nothing,  they  have 
been  disassembled  and  all  of  the  good  parts  care- 
fully inspected,  sorted  out,  and  stored  to  use  for 
spare  parts  for  the  remaining  10  trucks  of  the  same 
type.  A  store  room  has  been  established  in  which 
all  spare  parts,  supplies,  accessories  and  tools  are 
kept  in  charge  of  a  storekeeper,  who  issues  them 
only  on  signed  requisitions,  maintains  an  accurate 
inventory  and  records,  and  will  permit  no  workman 
to  help  himself  to  supplies,  thus  materially  reduc- 
ing the  temptation  to  demand  certain  articles  be- 
cause they  are  attractive  when  they  are  not  really 
needed. 

PRINCIPAL   EQUIPMENT 
I 

The  equipment  maintained  at  the  plant  now  in- 
cludes ?G  trucks  and  trailers  for  the  transportation 
of  hot  asphalt  binder  and  finishing  course.  These 
comprise  8  five-ton  Hurlburts,  1  five-ton  Packard, 
1  three  and  one-half-ton  Stewart,  7  five-ton  Sau- 
rers,  1  two  and  one-half-ton  Dodges,  7  two  and 
one-half-ton  Republic;  also  1  one  and  one-half- 
ton  Autocar,  manned  by  a  chauffeur  and  two  men 
used  for  emergency,  such  as  cave-ins  and  danger- 
ous breaks  in  pavement,  thereby  eliminating  the 
movement  of  an  entire  gang  in  such  cases. 


Note:  The  illustration  shows  the  Manhattan  asphalt 
plant  and  storage  yard.  The  garage  is  shown  with  the  roof 
not  yet  completed.  In  the  background  is  the  mixing  house 
with  the  elevated  liquid  asphalt  tank  adjacent.  The  horse- 
drawn  trucks  shown  have  been  replaced  with  motor  trucks. 
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There  are  sixteen  Iroquois,  Good  Roads,  and 
Kelly-Springfield  steam  rollers  of  5,  8,  and  12-ton 
sizes,  and  thirty-four  5-ton  Watson  and  Woonsock- 
et  2^-ton  trailers.  There  are  five  Lutz  asphalt 
heaters,  each  of  the  capacity  for  about  1600  square 
yards  daily.  These  heaters  are  usually  sent  out  on 
the  work  in  the  spring,  remain  outside  during  the 
entire  season  and  return  to  the  yards  only  for  re- 
pairs or  for  the  winter  storage. 

Besides  serving  the  asphalt  requirements,  a  part 
of  the  yard  is  used  by  the  Department  of  Sewers, 


and  affords  storage  for  some  of  its  automobiles  and 
trucks,  for  concrete  materials,  and  for  brick  and 
various  sizes  of  tile  pipes,  castings,  and  other  sup- 
plies. 

The  plant  is  under  the  supervision  of  chief  en- 
gineer C.  M.  Pinckney  and  principal  assistant  en- 
gineer E.  F.  Raleigh.  It  is  the  direct  charge  of 
superintendent  Charles  J.  G.  Doherty,  who  is  exe- 
cuting the  improvements  described,  and  has  planned 
many  of  them.  Jas.  B.  Reilly  is  foreman  in  direct 
charge  of  operation  of  plant  and  transportation. 


Notes  on  English  Sewage  Treatment 


During  July  to  September,  1919,  Thorndike  Saville  visited  England  and 
France  on  a  Sheldon  Traveling  Fellowship  in  Engineering  provided  by  Har- 
vard University.  Special  attention  was  given  by  him  to  sewerage  and  river 
control  and  regulation.  The  following  notes  represent  the  more  interesting  of 
the  data  concerning  sewage  treatment  in  England  as  contained  in  his  report 
covering  these  investigations. 


The  disposal  of  the  sewage  of  the  northern  part 
of  Liverpool  by  broad  irrigation  was  said  by 
Alexander  Brodie,  city  engineer,  to  be  economi- 
cally satisfactory  but  decidedly  objectionable 
from  a  sanitary  standpoint,  the  effluent  being 
highly  putrescible  and  polluting  badly  the  small 
stream  into  which  it  discharged.  There  is  now 
on  foot  a  scheme  to  abandon  the  farm,  cut  a  tun- 
nel 200  feet  along  through  a  bill  and  connect  with 
the  Liverpool  main  sewers  which  discharge  into 
the  Mersey  river.  This  river  is  one-half  mile  wide 
at  the  point  of  discharge,  with  a  tidal  ebb  and 
flow  at  a  rate  of  three  or  four  knots.  The  original 
sewage  farm  cost  $750,000.  The  new  project  will 
cost  about  $500,000  and  was  the  one  originally 
advocated,  but  the  Local  Government  Board  de- 
cided in  favor  of  sewage  farms. 

GREASE  EXTRACTION 

Bradford. — The  sewage  of  Bradford  contains  a 
very  large  amount  of  wool  grease  and  dye  stuffs, 
and  the  chemical  composition  varies  greatly  from 
day  to  day.  The  wool  grease  prevented  success- 
ful sedimentation,  and  for  a  number  of  years  the 
sewage  was  treated  by  precipitating  the  sludge 
by  the  addition  of  sulphuric  acid.  Sludge  is  de- 
livered to  the  Esholt  works,  containing  85  per 
cent  of  water  and  30  to  35  per  cent  grease.  It  is 
screened  and  run  into  tanks,  where  enough  sul- 
phuric acid  is  added  to  keep  it  neutral.  In  thes<* 
tanks  the  sludge  is  boiled  with  live  steam  to  liqui- 
fy the  grease  and  aid  in  its  separation.  From  the 
heating  tanks  the  sludge  passes  to  closed  vessels, 
from  which  it  is  forced  by  compressed  air  to  the 
filter  presses. 

The  presses  are  of  the  usual  type,  with  cotton 
filter  cloths.  There  are  128  presses  filling  a  room 
150  feet  by  300  feet.  The  cake  from  the  presses 
contains  20  to  25  per  cent  of  water  and  15  to  20 
per  cent  of  grease.  No  attempt  is  made  at  present 
to  extract  the  grease,  the  cakes  being  drained  and 


sold  for  fertilizer,  as  it  contains  some  2  per  cent  of 
nitrogen.  The  liquid  from  the  presses  is  conveyed 
to  a  cast  iron  separating  vat,  from  which  the 
grease,  as  it  accumulates,  is  run  off  and  pumped 
to  the  grease  purifying  vats.  These  are  16  in  num- 
ber, of  steel,  lined  with  lead.  Here  the  grease  is 
boiled  with  sulphuric  acid  and  at  times  with  other 
chemicals.  After  boiling,  the  vats  stand  for  24 
hours,  after  which  the  grease  is  withdrawn  and 
packed  in  barrels  or  tank  cars.  A  solvent  process 
is  to  be  installed  similar  to  that  at  Huddersfield, 
described  below,  which  will  extract  the  grease  re- 
maining in  the  cake. 

The  effluent  from  the  precipation  tanks  is  con- 
veyed to  sand  filters  or  for  surface  irrigation. 
There  are  some  400  acres  available  for  this  pur- 
pose. The  entire  plant  is  designed  to  treat  30 
million  gallons  per  day,  with  additional  provision 
for  the  settlement  of  12  million  gallons  of  excess 
storm  water. 

At  Frizinghall,  where  precipitation  of  the 
sludge  occurs,  there  was  originally  a  set  of  sul- 
phur burners  at  a  gas  plant.  These  burned  the 
spent  oxide  from  the  gas  works,  which  contained 
50  per  cent  of  sulphur.  This  SO*  gas  was  first 
admitted  to  the  sewage  through  a  grid  of  perfo- 
rated pipes  at  the  bottom  of  the  tank.  Later  it 
was  mixed  by  admitting  it  directly  by  means  of 
baffle  walls,  the  flow  of  SO*  being  directed  in  op- 
position to  the  flow  of  sewage.  The  gas  remain- 
ing was  passed  into  a  tower  down  which  the  sew- 
age trickled.  It  was  thought  that  by  this  double 
process  a  very  thorough  admixture  and  dissolving 
of  the  gas  would  be  obtained.  The  entire  process 
was  abandoned,  however,  because  it  was  found 
that  the  sewage  would  not  absorb  enough  SOj  to 
get  a  proper  precipitate.  The  use  of  H»S04  was 
loi'i  d  less  costly,  owing  to  the  ability  to  get  a 
more  intimate  mixture  and  consequently  less  vol- 
ume of  acid  was  needed.  Bradford  sewage  has  an 
alkalinity  of  40,  but  the  failure  of  the  SO:  process 
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here  is  of  interest,  owing  to  its  similarity  to  the 
Miles-acid  process.  This  plant  made  some  $500,- 
000  during  1918. 

Huddersfield. — The  Huddersfield  sewage  works 
were  distinctly  the  cleanest  appearing  and  the 
most  odorless  of  any  of  the  plants  visited  by  Mr. 
Saville.  The  sewage  goes  through  coarse  screens, 
then  to  detritus  tanks,  which  are  cleaned  by  a 
large  bucket  on  a  traveling  crane.  From  these 
the  sewage  passes  to  sedimentation  basins.  The 
effluent  goes  to  rotary  sprinkling  filters  and  the 
sludge  is  pumped  to  elevated  tanks. 

In  these  tanks  the  sludge  is  treated  with  80 
per  cent  sulphuric  acid  and  is  agitated  by  air 
blown  through  it.  The  wet  sludge  as  it  leaves 
the  tanks  contains  90  per  cent  water  and  3  per 
cent  grease.  This  gives  a  grease  content  of  30 
per  cent  of  the  perfectly  dry  solid  matter  of  the 
sludge.  Cold  pressing  reduces  the  water  content 
to  50  per  cent  after  12  to  24  hours  in  the  presses, 
the  grease  content  then  being  15  per  cent.  From 
the  presses  the  sludge  cake  is  carried  on  a  con- 
veyor to  granulators  and  thence  to  a  Ruggles 
rotary  dryer,  where  it  is  dried  to  15  per  cent  mois- 
ture, giving  a  grease  content  of  25.5  per  cent. 
After  this,  the  sludge  is  elevated  to  the  extraction 
tanks,  where  benzine  is  applied  in  the  solvent 
process,  which  reduces  the  grease  to  5  per  cent  of 
the  dry  solid  matter,  the  material  then  containing 
about  12  per  cent  moisture.  The  resulting  cake 
is  sold  for  fertilizer  as  it  contains  3.5  per  cent 
nitrogen.  The  grease  recovered  in  1919  sold  lot 
$175  a  ton. 

Morley. — The  plant  at  Morley,  like  those  at 
Bradford  and  Huddersfield,  treats  the  wool  waste 
sewage  by  the  sulphuric  acid  solvent  process.  It 
is  a  recently  constructed  plant  and  contains  the 
best  features  of  the  two  other  plants.  Originally 
the  sewage  was  treated  with  lime,  settled,  and  the 
effluent  passed  into  filters  while  the  sludge  went 
to  drying  lagoons.  This  has  been  abandoned  and 
80  per  cent  fTSO"  is  now  used  as  a  precipitant. 
Acid  was  found  to  be  the  cheaper,  in  addition  to 
rendering  the  grease  content  available.  More- 
over, the  quantity  of  sludge  was  reduced  to  25 
per  cent,  while  the  total  amount  of  grease  in  the 
smaller  volume  of  sludge  was  greater.  The  pre- 
cipitated sludge  is  fed  into  sludge  boiling  tanks, 
heated  by  blowing  live  steam  into  them  for  four 
hours,  the  steam  acting  also  as  an  agitator.  A 
narrow-gage  track  runs  beneath  the  presses  and 
the  pressed  sludge  cake  falls  into  small  cars  and 
is  rolled  to  a  dump.  The  grease  and  water  are 
conducted  to  a  settling  tank,  where  the  grease  is 
trapped  and  runs  into  settling  tanks.  From  there 
it  goes  to  a  grease  ram  and  thence,  to  refining 
tanks,  where  the  grease  is  refined  by  raising  it  to 
the  boiling  point  by  a  steam  coil  and  spraying 
with  cold  water,  adding  2  or  3  per  cent  of  sul- 
phuric acid  if  necessary  and  mixing  for  four  hours. 
Five  and  a  half  tons  of  grease  per  week  were  ex- 
tracted and  sold  at  a  profit  of  $700  per  week. 

The  pressed  cake  for  a  time  was  used,  after  air 
drying,  as  fuel  for  the  boilers,  mixed  with  coa1. 
Later  a  benzine  solvent  process  was  installed  and 
run  at  a  profit  of  $940  a  week.  The  original  sludge 
contained  30  to  48  per  cent  of  grease  when  dried. 


The  final  cake  from  the  solvent  process  contains 
4  per  cent  grease  and  is  used  as  a  fertilizer. 

It  should  be  pointed  out  that  the  plants  at 
Bradford,  Huddersfield  and  Morley  treat  a  sew- 
age containing  a  high  proportion  to  wool  waste 
and  that  the  grease  content  rarely  falls  below  30 
per  cent  of  the  dried  sludge.  The  operators  are 
unanimous  in  concluding  that  such  plants  can  be 
operated  at  a  profit  only  when  the  dried  sludge 
contains  at  least  15  per  cent  grease,  and  even  then 
only  under  prevailing  prices  of  grease.  The 
Morley  plant  has  been  the  most  profitable  and 
satisfactory  of  all  similar  disposal  plants  in  Eng- 
land. Mr.  Saville  quotes  Alexander  Brodie  as 
expressing  the  opinion  that  these  plants  will  do 
well  to  clear  operating  expenses  with  the  decline 
from  war  prices  for  grease,  and  as  being  very 
sceptical  of  the  Mills-acid  process  when  applied 
to  a  citv  installation. 


ACTIVATED   SLUDGE 


Mr.  Saville  visited  Dr.  Arden  of  the  Rivers 
Committee  at  Manchester,  whom  he  found  to  be 
very  well  informed  concerning  American  expe- 
riences in  activated  sludge  and  who  has  operated 
two  experimental  plants  using  this  method,  one 
at  Witthington,  where  the  sewage  is  weak  domes- 
tic, and  the  other  at  Davyhulme,  where  there  is 
a  strong  sewage  containing  trade  wastes. 

The  operation  of  the  latter  was  seriously  inter- 
fered with  by  the  trade  wastes  incidental  to  the 
manufacture  of  explosives  and  it  was  necessary 
to  curtail  the  discharge  of  certain  wastes  to  the 
sewers  and  to  increase  the  aeration  period  of  the 
tanks.  In  general,  however,  both  experimental 
plants  worked  well. 

An  especially  novel  feature  of  the  Davyhulme 
plant  is  a  mechanical  arrangement  of  valves  such 
as  to  provide  intermittent  admission  of  air  for 
aeration.  The  usual  arrangement  is  for  applica- 
tion of  air  for.  five  seconds,  with  rest  of  ten  sec- 
onds. A  working  pressure  of  four  to  five  pounds 
is  used  and  the  air  consumption  at  best,  in  the 
previous  experimental  works,  was  about  1.28  cu- 
bic feet  per  gallon  of  sewage  treated.  A  new 
plant  just  constructed  was  expected  to  take  1.5 
cubic  feet  of  air  per  gallon  at  3J4  pounds  per 
square  inch. 

Dr.  Arden  was  very  optimistic  regarding  the 
use  of  the  effluent  and  sludge  for  agricultural 
purposes.  Certain  experiments  at  Wolverhamp- 
ton, where  a  somewhat  similar  plant  is  in  opera- 
tion, seem  to  justify  this  conclusion.  Neither  cen- 
trifugal nor  steam  presses  have  served  to  effec- 
tively dry  the  sludge.  It  is  suggested  that  some 
sort  of  electric  centrifuge  may  eventually  be  de- 
vised making  use  of  a  charged  electrode  to  rup- 
ture the  charged  colloidal  particles  of  centrifuged 
sludge. 

Bradford. — Some  experiments  had  been  made 
with  activated  sludge  at  Bradford,  but  it  was 
found  that  with  this  sewage  the  process  was  too 
susceptible  to  temperature  changes.  If  a  cold 
snap  occurred  the  precipitated  sludge  became  de- 
flocculated.  Also,  the  problem  of  de-watering  the 
sludge  was  a  determining  influence,  as  this  would 
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have  entailed  prohibitive  expense  when  treating 
400  to  500  tons  of  sludge  per  day. 

Sheffield. — At  Sheffield  were  being  conducted 
the  most  novel  and  startling  experiments  on  ac- 
tivated sludge  that  Mr.  Saville  had  heard  of.  The 
plant  at  first  consisted  of  two  tanks  each  holding 
about  1,200  gallons,  equipped  with  revolving  pad- 
dles set  horizontally.  These  were  originally  de- 
signed to  suck  air  in  through  a  tube  by  creating  a 
vacuum.  It  was  found,  however,  that  no  air  was 
required.  Sufficient  sewage  is  admitted  and  the 
paddle  rotated  for  eight  hours,  when  the  sewage 
is  allowed  to  settle  for  one  hour,  and  an  abso- 
lutely clear,  odorless  and  stable  effluent  is  drawn 
off.  If  samples  of  fresh  and  activated  sewage  are 
placed  in  bottles,  the  former  remains  black  with 
suspended  matter  for  days,  while  the  latter  clears 
in  half  an  hour,  leaving  an  odorless  and  colorless 
liquor  that  remains  stable  for  over  a  week.  There 
was  a  large  experimental  plant  operating  in  which 
the  paddles  were  vertical,  two  sets  rotating  to- 
gether. In  this  way  about  10,000  gallons  per  day 
were  treated.  The  fresh  sewage  was  passed 
through  grit  chambers,  where  it  remained  for  half 
an  hour  or  so  and  then  flowed  directly  to  the 
activation  chambers.  The  sludge  was  drawn  off 
not  more  than  once  a  month.  Nothing  had  yet 
been  done  toward  de-watering  the  sludge.  This 
process  seems  to  possess  all  the  good  results  of 
the  ordinary  method  with  no  air  pipes  or  diffusers 
to  bother  with. 


sedimentation  tanks  about  once  a  week  to  diges- 
tion tanks,  which  are  really  lagoons.  The  sludge 
contains  92J-4  per  cent  water.  The  dried  sludge 
is  quite  odorless. 


A  Concrete  Job 
Mechanical 

Handling  the  concrete  aggregates.    Forms 
for  foundation  walls.    Reinforcement  steel. 


HANDLING    MATERIALS 


OTHER    METHODS 

At  Manchester  the  old  works  consist  of  coarse 
screens,  sedimentation  basins  and  110  acres  of 
contact  beds.  The  latter  were  badly  overgrown 
from  neglect  due  to  the  shortage  of  labor  during 
the  war,  and  were  being  cleaned. 

At  Carlisle  some  300,000  gallons  per  day  were 
treated  on  four  acres  of  sprinkling- 
filters,  about  1.5  acres  being  used 
at  a  time.  The  spraying  device 
consisted  of  %-inch  perforations  in 
the  3-inch  distribution  pipes,  there 
being  circular  splash  plates  one 
inch  in  diameter  for  each  hole.  The 
settled  sludge  was  flushed  onto 
dried  and  sold  to  farms.  The 
entering  sewage  was  screened  and 
then  pumped  to  sedimentation 
tanks,  from  which  the  effluent  went 
to  the  sprinkling  filter. 

At  Birmingham  an  interesting 
scheme  was  being  tried  using  two- 
compartment  septic  tanks,  the 
tanks  being  separated  from  each 
other  and  on  the  same  level  instead 
of  the  vertical  arrangemenl  of  the 
Imhni'f  tank.  The  sewage  flows 
first  through  the  detritus  tank 
equipped  with  a  hydraulicallj  op- 
erated dredge.  Then  it  (lows 
through  fine  sedimentation  tanks 
in  parallel,  then  through  a  balanc- 
ing tank,  and  then  to  the  stream. 
i  he   sludge   is   pumped    from    the 

PAIRS     OF     CURVED 


For  the  sub-structure  contract  there  are  re- 
quired about  17,000  yards  of  1-inch  broken  stone 
from  the  Calvin  Tompkins  quarries  at  Tompkins 
Cove,  on  the  Hudson  river,  9,000  yards  of  sand 
from  Cow  Bay,  Long  Island,  and  114,000  bags  of 
Portland  cement  of  the  Pennsylvania  Cement 
Co.'s  brand.  All  of  which  are  delivered  by  the 
contractor's  fleet  of  about  50  Pierce-Arrow  motor 
trucks. 

The  cement  is  hauled  about  half  a  mile  from  the 
dock  to  the  cement  storage  shed,  which  has  a  ca- 
pacity of  30,000  bags.  From  here  it  is  loaded  by 
hand  into  a  1-yard  steel  bucket  hoisted  in  a  steel 
tower  about  40  feet  high  to  the  charging  platform 
of  the  concrete  mixer,  where  the  bags  are  opened 
and  emptied  by  hand  into  the  charging  hopper 
and  the  empty  bags  dropped  through  a  chute  in 
the  floor  to  the  bag  house,  where  they  are  cleaned 
by  a  hand-operated  Century  cement  bag  shaker 
that  recovers  2  or  3  bags  of  cement  from  every 
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100  empty  bags.  The  empty  bags  are  placed  in 
a  Rowe  baling  machine,  which  folds  and  com- 
presses them  and  holds  them  while  they  are  se- 
curely wired  in  lots  of  50.  This  arrangement 
insures  a  considerable  economy  in  saving  cement 
and  bags  and  in  preparing  the  bags  for  transpor- 
tation so  that  none  can  be  lost,  damaged  or  with- 
drawn from  the  package  in  transit. 

Sand  and  broken  stone  are  delivered  al  the  piei 
at  the  foot  of  Jefferson  street,  East  river,  on 
barges  of  500  to  600  yards  capacity,  which  are 
unloaded  by  a  1-yard  clam-shell  bucket  operated 
by  a  derrick  and  hoisting  engine  which  deliver  to 
an  elevated  hopper  bin  of  15  yards  capacity  which 
is  used  alternately  for  stone  and  sand.  The  bot- 
tom of  the  bin  is  about  8  feet  above  the  deck  of 
the  pier,  with  clearance  under  it  for  the  motor 
trucks  that  are  spotted  there  while  the  operator 
opens  both  of  the  two  gates  and  fills  the  trucks 
in  about  1  minute.  Each  truck  averages  from  20 
to  22  round  trips  in  one  8-hour  shift. 

At  the  court  house  the  trucks  are  backed  up  a 
plank  paved  inclined  fill  against  a  timber  sill  over 
which  they  dump  at  the  edge  of  the  storage  pile, 
the  lower  portion  of  which  is  partly  confined  by 
wooden  bulkhead  walls.  A  lj/i-yard  clam-shell 
bucket  operated  by  a  60-foot  derrick  boom  re- 
claims the  stone  and  sand  dumped  from  the  trucks 
and  constantly  keeps  filled  the  small  bins  in  the 
concrete  tower.    When  not  employed  in  this  serv- 
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FROM    STREET   TO    EXCAVATION 

ice  it  reclaims  the  sand  ami  stone  dumped  at  the 
foot  of  the  storage  and  trims  them  up  in  tall  piles, 
always  forming  a  large  reserve  stock  for  use  if 
the   delivery  of  the   barges   is   interrupted.     The 
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stone  and  sand  are  drawn  through  bottom  gates 
in  the  elevated  bins  to  the  charging  hopper,  so 
that  the  mixer  can  be  operated  at  maximum  speed. 
Large  steam  coils  are  installed  on  the  ground  un- 
der the  bottoms  of  the  storage  piles  so  that  in 
cold  weather  the  entire  piles  can  be  heated  and 
keep  the  aggregate  at  a  suitable  temperature  for 
mixing  whenever  the  temperature  is  high  enough 
to  permit  the  concrete  work  to  be  carried  on.  Pro- 
visions are  also  made  for  heating  the  concrete 
mixing  water  with  live  steam  if  necessary. 

CONCRETE    FORMS 

The  foundation  walls  are  built  successively  and 
each  ring  is  built  in  successive  sections  in  wooden 
forms  made  up  of  panels  about  20  feet  long  and  7 
feet  high,  built  on  carpenters'  benches  adjacent 
to  the  work  and  put  in  position  by  hand.  They 
are  of  very  simple  construction,  made  of  1-inch 
tongue-and-grooved  boards.  The  larger  pieces  art 
built  first  and  are  stripped  after  the  concrete  is 
from  24  to  36  hours  old,  thoroughly  scraped,  and 
reassembled  for  the  next  section,  and  so  on,  thus 
using  them  from  3  to  5  times  each.  A  force  of 
carpenters  are  continually  occupied  in  building, 
setting,  stripping  and  cleaning  the  forms. 

The  form  panels  are  set  against  vertical  out- 
side posts  usually  made  of  3  x  6-inch  timber, 
spaced  about  4  feet  apart.  These  timbers  are 
connected  by  plain  horizontal  y2-'mch  round  rods 
2  feet  apart  vertically  that  pass  transversely 
through  the  forms  and  are  permanently  left  there. 
They  are  made  of  ample  length  and  project  be- 
yond the  faces  of  the  verticals,  where  they  pass 
through  "Universal  clamps"  provided  with  set 
screws.  These  clamps  are  adjusted  to  the  right 
position  which  determines  the  width  of  the  forms, 
after  which  operation  the  set  screws  are  screwed, 
up  tightly,  holding  the  panels  in  position  against 
internal  pressure  and  obviating  the  necessity  of 
cutting  threads  on  the  ends  of  the  rods.  The  rods 
are  heavy  enough  to  resist  considerable  pressure 
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from  the  wet  concrete  and  stiff  enough  not  to  un- 
duly sag  in  the  long  span  between  the  sides  of  the 
form,  and  also  serve  to  support  and  hold  in  po- 
sition any  of  the  reinforcement  bars  which  are 
wired  to  them. 

When  the  forms  are  to  be  stripped  it  is  only 
necessary  to  loosen  the  set  screws,  remove  the 
clamps,  and  take  off  the  verticals  and  panels,  leav- 
ing the  J^-inch  rods  projecting  several  inches  be- 
yond the  face  of  the  concrete.  These  projections 
are  then  cut  off  flush  with  the  surface  of  the 
concrete,  leaving  no  holes  to  be  pointed  and  no 
steel  outside  the  concrete. 

REINFORCEMENT    STEEL 

Notwithstanding  their  massive  character,  their 
abundant  bearing  surface,  and  tht  excellent  qual- 
ity of  the  sand  on  which  they  are  seated,  the 
foundation  walls  are  reinforced  with  a  very  large 
amount  of  reinforcement  bars  up  to  1-inch  square, 
and  usually  in  38-foot  lengths  as  received  from  the 
mill.  Near  the  bottom  of  the  wall  there  are  four 
tiers  of  rods  about  4  to  6  inches  apart,  two  tiers 
being  transverse  under  column  bearings  and  two 
tiers  longitudinal.  The  bottom  tier  rods  are  sup- 
ported on  concrete  blocks  manufactured  at  the 
site  and  are  wired  together  at  intersections,  form- 
ing a  complete,  independent  framework,  put  in 
position  before  the  concreting  is  commenced.  In 
the  upper  part  of  the  wall  there  are  two  tiers  of 
horizontal  rods  corresponding  to  those  in  the  bot- 
tom, and  suspended  by  wire  rope  loops  from  trans- 
verse caps  reaching  across  the  forms  from  side  to 
side. 

The  reinforcement  bars  are  delivered  by  motor 
trucks  and  skidded  to  the  bottom  of  the  excavation 
on  four  lines  of  inclined  timbers  on  the  slope  of 
the  pit,  and  at  the  bottom  are  assorted,  stored,  cut 
to  length  and  bent  as  required.  The  longitudinal 
rods  in  the  curved  rings  are  all  bent  to  the  re- 
quired radius  in  a  motor  driven  3-roll  bender  at 
the  rate  of  80  bars  per  hour,  by  a  gang  of  6  men 

supplying  and  taking  away  the  bars 

from  the  machine. 

These  curved  bars  have  been  uti- 
lized for  outside  waling  pieces  on 
the  forms,  pairs  of  bars  being  set 
at  top,  bottom  and  intermediate 
points  of  the  verticals,  and  wired  in 
position,  thus  saving  a  considerable 
amount  of  timber  and  the  work  ot 
cutting  it  to  the  proper  curvature, 
as  well  as  presenting  a  mater  ap- 
pearance, being  more  convenient, 
and  without  at  all  injuring  the  steel 
for  its  final  use  as  reinforcment  in 
the  concrete. 

The  spacers  used  to  separate  the 
bottom  tiers  of  reinforcement  rods 
and  keep  them  above  the  bottom  of 
the  forms  have  a  uniform  thickness 
of  3  inches  and  are  made  of  1 :2  ce- 
menl  mortar  cast  in  slabs  about  6 
feet  wide  and  10  feet  long  on  wooden 
platforms  with  removable  side  pieces 
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3  inches  high  on  each  of  the  four  sides.  These 
pieces  are  clamped  in  position  and  the  space  be- 
tween them  is  filled  with  mortar,  screeded  off  to 
the  level  of  the  tops  of  the  side  strips.  As  soon 
as  the  mortar  is  sufficiently  set  a  straightedge  is 
laid  across,  connecting  corresponding  marks  on 
opposite  sides,  and  serves  as  a  guide  for  a  thin- 
bladed  scoring  tool  which  cuts  through  the  full 
thickness  of  the  slabs,  dividing  the  concrete  into 
strips  3  inches  wide  and  about  18  inches  long. 
After  these  have  set  from  12  to  24  hours,  the  side 
pieces  are  removed  and  the  small  pieces  are  de- 
tached if  necessary  by  again  cutting  through  the 
joints  with  the  scoring  tool.  They  are  then  ready 
for  placing  in  the  forms,  where  they  make  an  in- 
tegral part  of  the  monolithic  mass,  thus  providing 
for  the  accurate  positioning  of  the  steel  without 
introducing  any  foreign  or  objectionable  element 
into  the  concrete.  The  blocks  are  made  by  3  men 
who  can  readily  turn  out  2,000  in  one  8-hour  shift. 

Guy  Lowell,  the  architect,  is  represented  by  a 
well-organized  staff,  including  Major  John  H. 
House,  Jr.,  in  general  charge;  Wm,  B.  Claflin, 
superintendent  of  construction;  E.  W.  Jacobus, 
clerk  of  the  works,  and  Harry  W.  Andrews,  de- 
signing engineer  of  structural  steel.  Moran,. 
Maurice  &  Proctor  are  consulting  engineers  for 
the  foundations. 

On  December  1,  Rodgers  &  Hagerty,  Inc.,  had 
completed  about  70  per  cent  of  the  contract  and 
work  is  being  vigorously  prosecuted  by  an  aver- 
age force  of  200  men  under  the  direction  of  field 
superintendent  Henry  Stone  and  managing  field 
engineer,  Walter  Caccia.  James  J.  Kelly,  of  this 
organization,  is  in  charge  of  the  surveying  parties 
required  for  the  work. 


Duluth's  Water  Scare 


A  report  made  public  in  Duluth  by  the  Acad- 
emy of  Clinical  Medicine  of  that  city  some  days 
ago  notified  the  city  that  the  drinking  water  was 
shown  to  be  unsafe  by  tests  made  by  Dr.  J.  A. 
Cancik,  bacteriologist  of  the  academy  and  who 
was  formerly  connected  with  the  water  inspection 
department  of  the  University  of  Prague.  In  view 
of  the  importance  of  the  subject,  the  St.  Louis 
County  Medical  Association  called  a  special  meet- 
ing at  which  this  report  and  the  analyses  of  Dr. 
Cancik  were  severely  criticized.  This  society 
stated  that  the  Academy  of  Clinical  Medicine  had 
thrown  the  whole  city  into  a  turmoil  of  fear  on 
the  basis  of  what  it  acknowledged  to  be  only  a 
preliminary  report  based  upon  a  single  unsup- 
ported analysis  which  did  not  show  the  presence 
of  any  B  coli,  but  only  a  considerable  number  of 
miscellaneous  bacteria. 

On  the  other  hand,  the  division  of  sanitation  of 
the  state  board  of  health  reports  that  Duluth's 
water  supply  has  been  consistently  safe,  with  a 
bacterial  count  generally  less  than  10  (Dr.  Can- 
cik claimed  to  have  found  more  than  1,400).  Dur- 
ing the  year  1920  there  have  been  33  cases  of 
typhoid,  which  was  the  same  number  as  in  1919 ; 
and  about  75  per  cent  of  these  have  been  shown 


to  be  out-of-town  cases,  while  most  of  the  others 
were  caused  by  drinking  well  water,  or  other 
causes  aside  from  the  public  water  supply.  More- 
over, there  had  been  only  16  deaths  from  diarrheal 
complaints  among  children  this  year  as  against 
19  last  year,  while  the  last  2  months  have  shown 
no  deaths  at  all  from  this  cause. 

The  medical  association  adopted  a  report  tended 
to  allay  the  public  apprehension,  stating  that  the 
public  is  entirely  safe  in  drinking  the  present  wa- 
ter. In  view  of  the  importance  of  the  matter  it 
recommended  that  co-ordinate  analyses  be  made 
between  recognized  state  health  authorities  and 
Dr.  Cancik. 


Solving  a  New  Jersey 
Water  Problem 

Three    companies    supplying    twenty-nine 
communities  pool  their  supplies  and  pro- 
pose   novel    plan   for   financing    additional 
supply. 


Three  water  companies  of  New  Jersey  supply 
water  to  29  cities  and  towns  in  the  counties  of 
Union,  Middlesex  and  Summerset.  These  compa- 
nies obtain  water  from  13  sources  and  many  of  the 
mains  are  interconnected  so  that  the  companies 
aid  each  other  in  making  full  use  of  all  of  these 
sources,  which  are  now  taxed  to  their  capacity ; 
so  much  so,  in  fact,  that  should  a  long  dry  or  cold 
spell  occur  there  would  probably  be  a  shortage 
in  this  part  of  the  state.  As  the  towns  are  in- 
creasing in  population  at  the  rate  of  about  8,000 
a  year,  it  seems  to  be  imperative  that  an  addi- 
tion to  the  supply  should  be  obtained.  The  sev- 
eral companies  are  acting  in  unison  in  the  matter 
and  have  prepared  plans  for  obtaining  an  addi- 
tional supply  at  the  junction  of  the  Millstone  and 
Raritan  rivers,  about  three  miles  southwest  of 
Bound  Brook,  plans  for  developing  this  source 
having  been  made  by  Morris  R.  Sherrerd  and 
Allen  Hazen  and  approved  by  the  Board  of  Con- 
servation and  Development  of  the  state. 

The  companies,  however,  find  themselves  un- 
able to  raise  the  necessary  funds  for  carrying 
out  the  extension  owing  to  present  financial 
conditions.  The  combined  capitalization  of  all 
the  companies  is  a  little  over  $4,000,000  and  the 
cost  of  developing  this  supply  and  of  making 
needed  extensions  of  the  distributing  mains  was 
estimated  at  $3,000,000  about  a  year  and  a  half 
ago.  The  companies  apparently  are  anxious  to 
do  what  they  can  to  bring  the  supply  and  the 
system  up  to  the  requirements  and  are  willing 
to  adopt  any  reasonable  plan  to  this  end.  They 
see  only  three  alternatives  for  obtaining  the 
needed  capital :  to  sell  the  wa'ter  works  to  the 
towns  at  a  price  to  be  fixed  by  agreement,  by 
arbitration  or  by  proceedings  in  condemnation, 
as  the  towns  may  prefer;  or  second,  bv  sale  of 
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the  distribution  mains  in  each  of  the  towns,  the 
companies  retaining  their  trunk  mains  and  the 
present  sources  of  supply,  selling  the  water  to 
the  towns  and  using  the  money  derived  from  the 
sale  of  the  distribution  mains  for  developing  the 
additional  supply  ;  or  third,  by  a  contract  between 
the  towns  and  the  companies  which  would  en- 
able the  companies  to  raise  the  necessary  money. 

They  suggest  as  a  favorable  solution  the  con- 
veying of  the  property  at  the  junction  of  the 
Millstone  and  Raritan  rivers  (where  they  have 
purchased  about  200  acres  of  land  in  the  name  of 
one  of  the  companies)  to  a  new  corporation  which 
would  be  organized  for  the  purpose  of  construct- 
ing dams  at  this  point,  pumping  and  sedimenta- 
tion basins,  supply  mains,  filtration  and  steriliza- 
tion plants  and  reservoirs,  the  new  company  to 
issue  30 -year  7  per  cent  bonds  to  the  amount  of 
$10,000,000,  the  bonds  to  be  secured  by  a  mort- 
gage on  the  property  of  the  company  and  guar- 
anteed by  the  several  existing  water  companies; 
the  bonds  to  be  issued  in  the  necessary  amounts 
from  time  to  time  and  offered  to  the  inhabitants 
of  the  municipalities  which  are  served  by  the  wa- 
ter companies  in  question. 

"In  order  to  provide  security  for  the  principle 
of  said  bonds  and  for  payment  of  the  interest  that 
shall  accrue  thereon,  and  to  enable  the  said  com- 
panies to  obtain,  from  time  to  time,  additional 
capital  necessary  to  maintain  and  extend  their 
system  of  water  works,  rates  for  water  charged 
by  the  Elizabethtown,  Plainfield-Union  and  Mid- 
dlesex water  companies  and  their  successors  shall 
be  prescribed  and  fixed  for  a  term  of  30  years  by  a 
board  to  consist  of  three  members— one,  an  engi- 
neer to  be  appointed  by  the  water  companies 
mentioned  in  this  paragraph  or  their  successors; 
another,  an  engineer  to  be  appointed  by  a  com- 
mittee nominated  by  the  governing  bodies  of  the 
municipalities,  or  their  successors,  supplied  with 
water  by  said  companies,  or  by  the  governing 
bodies  of  such  municipalities  having  a  majority, 
by  the  last  census,  of  the  inhabitants  of  all  of 
such  municipalities ;  and  the  third  member  of  the 
board  to  be  appointed  by  these  two  engineers. 
The  decision  in  writing  signed  by  any  two  mem- 
bers of  such  board  shall  be  binding.  During  the 
period  of  30  vears  after  rates  shall  be  so  fixed  the 
same  shall  be  subject  to  revision  at  any  time,  for 
the  purpose  aforesaid,  exclusively  and  in  the  same 
manner  by  a  similar  board  or  any  two  members 
of,  to  l'e  appointed  as  stated  above,"  if  any 
or  municipality  asks  their  re- 
m.     A  contract  embodying  the  above  would 

0    I. .'tween    the    governing    bodies    of 

municipalities    and     the    writer    companies, 
which  contract  would  not  restrict  the  right  of  any 
municipality  to  acquire  the  property  of  the  water 
panies  by  purchase  or  condemnation. 

I  his  plan  is  described,  as  well  as  the  conditions 
which  seem  to  make  something  of  the  kind  neces- 
sary, by  a  statement  issued  jointly  by  the  water 
companies.  This' statement  also  asserts  that  leg- 
islation would  he  necessary  for  carrying  out  this 
plan.  It  offers  to  the  towns  interested  every  op- 
portunity for  investigating  the  financial  and  phys- 


ical conditions  of  the  companies.  A  circular  was 
sent  on  December  16  to  the  29  municipalities 
served.  There  is  yet  no  public  indication  as  to 
how  it  will  be  received  bv  them. 


Viaduct  for  Bethlehem 

Plans  have  been  completed  by  the  bridge  en- 
gineer employed  by  Bethlehem,  Pa.,  Clarence  W. 
Hudson,  for  a  viaduct  or  bridge  across  the  valley, 
with  its  railroads,  which  lies  between  Bethlehem 
and  West  Bethlehem.  The  bridge  will  be  con- 
nected with  streets  by  means  of  8  ramps  and  the 
total  length  is  something  over  6,000  feet.  The 
bridge  proper  will  have  a  width  of  64  feet.  Fa- 
cilities are  afforded  for  island  platforms  for  con- 
necting the  Lehigh  Valley,  Reading  and  Central 
Railroad  tracks  with  the  bridge  by  means  of 
inclined  planes  and  stairways.  There  will  be  11 
reinforced  concrete  arch  spans  of  varying  lengths 
and  two  steel  spans  over  the  railroads.  The  plan 
originally  proposed  was  of  the  spandrel  arch  type, 
but  calculations  showed  that  the  cost  could  be 
reduced  by  substituting  the  filled  arch  type,  and 
the  latter  was  adopted.  Considerable  thought  has 
been  given  to  other  changes  looking  to  reducing 
the  cost  to  a  minimum  consistent  with  absolute 
safetv  and  serviceability. 


Power  from  Colorado  River 

.Application  has  been  accepted  by  the  Federal 
Power  Commission  for  a  preliminary  permit  to 
develop  2j/2  million  horse  power  from  the  Colo- 
rado river,  the  application  being  that  of  the  South- 
ern California  Edison  Co.,  which  plans  to  distrib- 
ute current  through  California.  Utah,  Arizona, 
Nevada  and  Colorado.  There  will  be  a  storage 
basin  more  than  200  miles  long  impounding  more 
than  40  million  acres-feet  of  water.  Incidentally, 
the  damming  of  the  river  would  tend  to  eliminate 
its  seasonal  floods.  The  total  possible  hydro- 
electric development  of  the  river  is  calculated  at 
more  than  4  million  horse  power. 


Government  Aid  for  British   Roads 

The  British  Ministry  of  Transport  has  offered 
to  contribute  50  per  cent  of  the  cost  of  construct- 
ing roads  and  streets  in  British  cities,  and  in  ad- 
dition to  loan  to  the  municipalities  the  remaining 
50  per  cent  for  five  years,  repayable  in  annual  in- 
stallments. Ex-service  men  receive  preference 
among  applicants  for  employment  on  the  road 
work,  hut  all  applicants  ate  required  first  to  sub- 
mit to  one  week's  registration  at  the  established 
labor  exchanges,  in  order  to  eliminate  floating  la- 
bor. So  far  work  amounting  to  more  than  $7,000,- 
000  has  been  undertaken  by  the  cities  of  Bristol, 
Liverpool,  Dundee,  Manchester,  Aberdeen  and  ten 
other  cities,  while  cS  additional  ones  are  consider- 
ing similar  unemployment  schemes  requiring  ex- 
penditures of  about  $2,500,000. 
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Snow  Fighting  in  City  and  Country 

A  few  years  ago  only  the  largest  cities  thought 
it  necessary  to  remove  snow  from  their  streets, 
and  then  only  from  the  principal  thorouhfares. 
With  the  increase  of  motor  traffic  and  especially 
of  motor  truck  traffic,  however,  the  importance  of 
uninterruption  in  the  transportation  of  goods  has 
become  so  vital  that  not  only  all  of  the  main  traffic 
streets  in  every  city  of  size  or  importance,  but 
even  the  main  highways  through  the  country  dis- 
tricts., must  be  kept  open  during  the  winter  if 
embarrassment  to  business  and  financial  loss  to 
merchants  is  to  be  avoided. 

In  this  issue  we  present  the  latest  ideas  in  con- 
nection with  the  removal  of  snow  from  city 
streets.  Next  week  we  expect  to  supplement  this 
with  another  article  dealing  with  keeping  open  the 
main  highways  of  the  country  during  the  winter 
season,  with  special  reference  to  the  practices  of 
the  several  state  highway  departments. 


Elements  of  an  Attractive 

Contract 

llie    absolutely    imperative    requirements    for 
ever)   contract  should  be  honesty  and  fairness  in 

letter  and  in  spirit.  If  in  addition  there  is  open- 
mindedness,  consideration  and  prompt  and  effi- 
cient fulfilment  of  all  obligations  on  the  part  of 
tin  owner  and  engineer,  the  contract  should  be 
acceptable  to  any  good  and  competent  contractor 
who  desires  to  execute  this  class  of  work.  Usually 
the  work  may  be  expedited,  the  cost  reduced,  the 
duties  of  the  engineers  and  inspectors  made  easier 
and  simpler,  the  owner  better  served,  and  the  con- 
tract made  much  more  desirable  to  the  contractor, 
even  to  the  point  of  justifying  a  lower  bid,  if,  in 
writing  the  contract  and  specifications  and  in 
carrying  out  the  agreement,  special  attention  be 
paid  to  a  number  of  features  that  are  often  the 
cause  of  difficulty  or  unfair  conditions  and  treat- 
ment. 

The  contractor  should  never  be  held  responsible 
for  the  design  or  for  the  maintenance  and  opera- 
tion of  the  work.  The  work  should  be  kept  en- 
tirely free  from  political  influence.  The  drawings, 
•specifications  and  contract  should  be  clear,  con- 
cise, positive  and  exact,  and  should  contain  no 
contradictions  or  ambiguity.  Xothing  in  them 
should  be  capable  of  contradictory  interpretation. 
Classifications  should  be  made  thoroughly  and 
carefully. 

The  necessary  drawings  should  be  furnished 
well  in  advance  of  the  time  that  theyr  are  required 
for  use.  All  changes  should  immediately  be  spe- 
cifically covered-  by  full  descriptions,  drawings 
and  written  orders.  All  designs,  specifications 
and  schedules  should  be  co-ordinated  to  permit 
the  work  to  be  executed  in  the  most  advantage- 
ous sequence,  without  delay  or  interference  and 
at  the  most  seasonable  times. 

Unnecessary  precision  in  the  execution,  and  too 
minute  accuracy  should  be  avoided.  The  use  of 
standard  methods,  operations,  materials  and  plant 
should  be  promoted.  Standard  sizes  and  commer- 
cial articles  should  be  used  to  the  exclusion  of 
special  ones  when  practicable.  The  use  of  local 
resources  should  be  permitted  where  available. 
Unnecessary  refinements  should  be  eliminated. 
Materials  and  workmanship  should  be  suited  to 
the  reasonable  requirements:  thus  permitting  sec- 
ond class  to  be  advantageouslv  used  where  first 
i  lass  is  not  necessary. 

Very  elaborate  or  extensive  work  can  often  be 
i  lassified  for  more  advantageous  construction  un- 
der several  separate  contracts.  Where  very  large 
quantities  of  materials  or  supplies  are  required 
they  may  often  be  advantageously  furnished  to 
the  contractor  by  the  owner,  thus  insuring  quality 
and  delivery,  and  eliminating  profits  on  market 
prices.  Plant  and  equipment  necessary  for  sev- 
eral contractors  may  often  be  advantageously  fur- 
nished by  the  owner,  as  in  the  case  of  his  building 
a  service  road  to  supply  a  long  line  of  construc- 
tion, furnishing  power  from  a  central  plant,  or 
developing  aggregate  for  concrete.  If  the  survey 
or   investigation   of  local    conditions   is   difficult, 
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costly  or  prolonged,  it  should  be  made  by  the 
owner's  engineers  and  supplied  to  all  of  the  in- 
vited bidders,  thus  eliminating  duplication  of 
costs. 

Estimated  quantities  and  specific  data  should 
be  guaranteed  in  many  cases,  with  specific  pro- 
vision for  their  increase  or  decrease.  Provision 
should  be  made  for  necessarily  unbalanced  bids 
and  for  important  increase  or  decrease  of  quan- 
tities when  such  changes  may  seriously  affect  the 
contractor. 

In  a  unit  price  contract,  automatic  changes 
should  be  provided  for  important  items  subject  to 
great  fluctuation.  Responsibility  for  damages 
should  be  very  clearly  stated.  Penalty  clauses 
should  be  balanced  by  bonus  clauses.  Elements 
of  uncertainty  not  dependent  on  the  contractors' 
skill  or  resources  should  be  assumed,  as  much  as 
possible,  by  the  owner,  thus  removing  unneces- 
sary risks  to  the  contractor. 

If  the  contract  is  not  a  lump  sum  or  unit  price 
agreement,  great  care  should  be  given  to  provide 
in  advance  for  a  fair  settlement  for  differences 
of  payment  corresponding  to  changes  in  design  or 
quantity.  Good  results  will  often  be  obtained  by 
providing  for  the  contractor  to  share  a  certain  pro- 
portion of  any  saving  in  the  execution  of  the  work. 
Controversies  should  be  settled  by  a  third  party 
and  solely  on  their  merits.  The  retained  percent- 
age should  be  reduced  as  the  work  nears  comple- 
tion. Moderate  surety  bonds  should  be  required. 
Open  shop  work  should  be  insisted  on. 


More  Immigrants  Needed 

The  terror  of  European  immigrants  to  this 
country  which  has  been  carefully  nursed  hvd  the 
frantic  demand  for  the  absolute  prohibition  of  im- 
migration or  for  drastic  laws  controlling  it  are 
founded  neither  on  facts  nor  on  a  basis  of  reason- 
able probabilities.  They  are  largely  dangerous 
propaganda  of  professional  agitators  of  the  labor 
unions  that  aim  to  absolutely  monopolize  labor  as 
a  class  trust  and  to  continue  dictatorship  of  the 
same  quality  defined  by  the  Adamson  law  and  the 
Plumb  railroad  bill.  It  is  their  policy  to  create  by 
any  means  the  utmost  scarcity  of  labor  so  as  to 
enforce  their  extortionate  demands  for  high  wages 
and  inefficient  services.  To  do  this  they  have 
skilfully  inspired  a  vast  amount  of  hysterical  and 
irresponsible  newspaper  statements,  and  are  ex- 
erting every  possible  ounce  of  political  pressure. 

The  important  facts  that  require  neither  argu- 
ment or  proof,  are  that  all  necessities  and  com- 
modities in  the  United  States  have  been  greatly 
depleted  by  the  war  during  the  last  six  years,  that 
normal  production  and  industry  of  every  sort 
have  been  reduced  and  have  not  yet  regained 
standard  conditions,  so  that  we  have  not  only 
failed  to  make  up  any  considerable  part  of  the 
great  deficits,  but,  as  we  are  not  yet  functioning 
u|>  to  the  average,  are  still  falling  farther  and 
farther  behind.  Production  and  improvement  are 
still  losing  ground  and  high  prices  and  unsafe 
conditions  continue. 

At   no  time  has  there  ever  been  a  serious  or 


Previous  to  the  war  there  was  a  steady  and  con- 
stantly increasing  immigration  of  over  1,000,000 
per  year  that  supplemented  the  necessary  supply 
of  labor  and  was  relied  upon  and  necessary.  The 
cessation  of  this  supply  and  the  further  loss  of 
hundreds  of  thousands  of  emigrants  from  this 
country  during  the  war  has  seriously  diminished 
the  never  excessive  amount  of  labor  available 
until  now  there  is  far  less  than  enough  for  nor- 
mal requirements  while  we  are  confronted  with 
much  more  than  normal  necessities  to  regain  our 
position  to  say  nothing  of  the  tremendous  in- 
crease that  we  should  have  to  conduct  the  un- 
precedented export  business  that  awaits  and  al- 
most demands  development. 

There  is  ho  labor  surplus  in  this  country  to-day. 
The  very  small  amount  of  local  unemployment 
is  due  to  business  depression  and  the  reaction 
from  extravagance  and  chiefly  to  the  inefficiency 
of  labor  itself  that  cannot  forever  compel  capital 
to  pay  several  times  the  real  value  of  services. 
The  moment  that  improvements  and  general  con- 
struction are  resumed  in  anything  like  the  neces- 
sary degree,  there  will  be  great  and  dangerous 
shortage  of  labor.  If  it  is  not  relieved,  great 
loss  and  still  more  dangerous  and  unsettled  con- 
ditions will  result. 

The  trouble  can  be  relieved  only  by  admitting 
large  numbers  of  selected  immigrants;  no  mat- 
ter how  much  they  are  encouraged,  they  will  be 
needed  before  they  can  arrive,  and  any  present 
diminution  of  the  supply  is  a  serious  injury  to  the 
country. 

We  now  have  the  choice  of  the  sturdy  and 
most  valuable  workers  of  the  world  in  large  quan- 
tities. It  only  remains  to  select  the  most  desir- 
able ones  and  distribute  them  where  they  should 
go  and  to  exclude  the  undesirable  ones.  We 
principally  need  unskilled  labor  who  will  in  no- 
wise lower  the  standard  of  living  or  compete 
with  efficient  skilled  labor,  or  according  to  high 
authority,  materially  lower  wages.  On  the  con- 
trary, their  presence  will  make  for  more  work  for 
skilled  employees  and  mechanics.  Abundant  fa- 
cilities should  be  organized  for  inspecting,  select- 
ing and  directing  them  at  points  of  embarkation ; 
a  supplementary  organization  should  be  provided 
at  Ellis  Island,  and  those  accepted  should  be 
classified,  distributed  and  rapidly  and  systemati- 
cally Americanized.  The  literacy  test  which  ex- 
cludes many  capable  workers  and  never  excludes 
the  radicals  and  agitators  should  be  abolished 
and  more  stringent  means  taken  to  detect  and 
exclude  Bolshevists  and  their  class. 

A  large  proportion  of  the  present  increase  of 
immigration  that  is  causing  so  much  needless 
alarm  is  composed  of  dependants  that  will  not 
affect  the  labor  market  but  will  tend  to  stabilize 
the  relatives  already  here  who  are  good  workers 
and  arc  returning  to  their  old  jobs. 

Congress  will  do  well  to  consider  these  facts 
impartially  and,  refusing  to  deprive  ourselves  of 
the  necessary  commodity  that  is  offered  us,  will 
<lc\  ise  means  to  secure  and  use  it  most  abundant- 
ly and  advantageously. 


January  8,  1921 
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Some  1920  Census  Figures 

Growth  of  large,  medium  size  and  small  municipalities  during  the  last  decade 
compared  with  that  of  former  decades.    Some  individual  instances  of  phenom- 
enal gains  and  of  losses  in  population. 


Final  official  figures  have  not  yet  been  pub 
lished  for  the  complete  population  returns  as  ob- 
tained by  the  1920  census,  but  we  have  obtained 
through  the  courtesy  of  the  Census  Bureau  fig- 
ures for  all  cities  of  5,000  inhabitants  or  more, 
subject  to  correction  before  final  certification. 
It  is  probable  that  there  will  be  no  material 
changes  made  in  these,  and  certainly  none  large 
enough  to  in  any  way  alter  the  general  conclu- 
sions as  to  trend  of  population  as  shown  by  them. 

CITIES    OF   23,000   POPULATION    AND    LARGER 

We  first  notice  that  the  number  of  cities  of  25,- 
000  population  or  more  has  increased  from  226  in 
1910  to  288  in  1920,  an  increase  of  62.  In  the  pre- 
vious decade,  from  1900  to  1910,  the  increase  was 
65 — approximately  the  same. 

The  increase  in  population,  however,  has  not 
been  so  great.  The  cities  which  entered  this 
group  between  1900  and  1910  had  an  average 
population  of  about  16,000  at  the  beginning  of 
the  decade,  while  the  cities  which  entered  the 
group  between  1910  and  1920  had  an  average  pop- 
ulation of  18,700  at  the  beginning  of  that  decade. 
Expressed  in  another  way,  the  increase  in  popu- 
lation of  all  the  cities  which  had  a  population  of 
25,000  or  more  in  1920  was  36.4  per  cent  in  the 
first  decade  and  27.6  per  cent  in  the  second  decade. 
If  we  include  in  the  total  for  each  census  of  1900, 
1910  and  1920  only  those  cities  which  at  that  cen- 
sus had  a  population  of  25,000  or  more,  we  find 
the  increase  in  population  living  in  cities  of  25,- 
000  or  more  was  44.3  per  cent  between  1900  and 
1910  and  29.0  per  cent  between  1910  and  1920. 
In  1900  the  population  living  in  cities  of  this  size 
was  about  26.1  per  cent  of  that  of  the  entire  coun- 
try, in  1910  it  was  31  per  cent,  while  in  1920  this 
had  increased  to  34.7  per  cent. 

Examining  the  figures  in  detail,  we  find  some 
interesting  and  curious  developments  in  the 
growth  of  certain  individual  cities.  For  instance, 
a  number  of  cities  which  increased  considerably 
in  the  decade  of  1900  to  1910  lost  in  population 
during  the  decade  of  1910  to  1920;  while  on  the 
other  hand,  some  of  the  cities  which  gained  in  the 
latter  decade  had  lost  in  the  previous  one.  For 
illustration,  Pueblo,  Colo.,  gained  about  58  per 
cent  in  the  former  decade  but  lost  3.3  per  cent  in 
the  latter.  Newport,  Ky.,  gained  7.1  per  cent  in 
the  former  but  lost  3.3  per  cent  in  the  latter 
decade.  Salem,  Mass.,  gained  21.5  per  cent  in  the 
former  decade  but  lost  2.7  per  cent  in  the  latter. 
Others  in  the  same  class  are  Joplin,  Mo. ;  Ho- 
boken,  N.  J. ;  Troy,  N.  Y. ;  and  Superior,  Wis. 
Manhattan  Borough  of  New  York  City  had 
gained  26  per  cent  in  the  former  decade,  but  lost 


2  per  cent  in  the  latter,  although  the  city  as  a 
whole  gained  17.9  per  cent  in  the  latter  decade. 
In  the  other  class  we  find  that  Cicero,  111.,  after 

losing  10.7  per  cent  of  its  population  in  the  former 
decade  gained  209.1  per  cent  in  the  latter.  Chel- 
sea, Mass.,  lost  48  per  cent  in  the  former  decade, 
but  gained  33.1  per  cent  in  the  latter.  St.  Joseph, 
Mo.,  lost  24.8  per  cent  in  the  former,  but  gained 
0.7  per  cent  in  the  latter,  by  no  means  restoring 
it  to  its  original  population.  Altogether  five  cities 
in  the  list  lost  in  population  during  the  decade  of 
1900  to  1910,  while  nine  lost  in  the  decade  of  1910 
to  1920. 

Some  illustrations  of  phenomenal-  growth  are 
"shown  in  this  twenty-year  period.  Miami,  Fla., 
had  a  population  of  1,681  in  1900,  5,471  in  1910 
and  29,549  in  1920.  Tampa,  Fla.,  also  grew  from 
15,839  to  51,252  during  the  two  decades.  Ham- 
tramck,  Mich.,  did  not  exist  in  1900,  had  3,559  in 
1910,  and  had  48,615  in  1920.  Highland  Park, 
Mich.,  increased  in  the  two  decades  from  428  to 
46,499.  Irvington,  N.  J.,  increased  from  5,255  to 
25,840.  Newark  increased  from  246,070  to  414,- 
216.  West  New  York,  N.  J.,  increased  from  5,267 
to  29,926.  East  Cleveland,  Ohio,  at  the  three  cen- 
suses in  question  had  populations  of  2,757,  9,179 
and  29,292,  respectively.  Lakewood,  Ohio,  had 
populations  of  3,353,  15,181  and  41,732.  Tulsa, 
Okla.,  had  populations  of  1,390,  18,182  and  72,075, 
an  increase  of  more  than  5000  per  cent.  Portland, 
Ore.,  increased  from  90,426  to  258,288.  Bethle- 
hem, Pa.,  increased  in  the  last  decade  from  12,837 
to  50,358,  probably  due  largely  to  the  stimulation 
of  the  steel  industry  because  of  the  war.  Knox- 
ville,  Tenn.,  more  than  doubled  in  population  dur- 
ing the  1  ast  decade  or  from  36,436  to  77,818. 
Wichita  Falls,  Texas,  increased  from  8,200  to 
40,079  in  the  last  decade.  Washington  cities  in- 
creased from  120  per  cent  to  216  per  cent  between 
1900  and  1910,  but  during  the  last  decade  in- 
creased only  from  a  nominal  increase  of  35  per- 
sons in  the  case  of  Spokane  to  a  maximum  of  33 
per  cent  in  the  case  of  Seattle.  Clarksburg,  W. 
Va.,  had  populations  of  4,050,  9,201  and  27,869  at 
the  three  census  periods.  California  probably 
showed  a  more  remarkable  growth  between  1900 
and  1910  than  any  other  state,  Berkeley  increas- 
ing 206  per  cent,  Long  Beach  691  per  cent,  Los 
Angeles  211  per  cent,  Oakland  124  per  cent,  Pasa- 
dena 232  per  cent,  San  Diego  124  per  cent,  and  all 
of  the  others  more  than  21  per  cent.  During  the 
last  decade,  Long  Beach  was  the  only  one  to  in- 
crease more  than  100  per  cent,  its  increase  being 
212  per  cent.  San  Diego  came  next  with  88.7  per 
cent,  then  Los  Angeles  with  80.7  per  cent,  Fresno 
79.2  per  cent,  Stockton  73.3  per  cent,  Pasadena 
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49.7  per  cent,  Sacramento  47.3  per  cent,  Oakland 
44.1   per  cent,   Berkeley  38.2  per  cent,   San  Jose 

36.8  per  cent,  and  San  Francisco  last  of  the  cities 
of  the  state,  with  21.9,  thus  falling  behind  Los 
Angeles,  having  a  population  of  508,410  as  com- 
pared to  578,673  for  the  latter  city. 

PLACES  OF  10.000  TO  25,000 

Considering  the  cities  of  from  10,000  to  25,000 
population,  we  find  that  there  were  264  of  these 
in  1900,  346  in  1910,  and  472  in  1920.  The  total 
populations  of  the  cities  in  this  class  at  each  of 
the  three  censuses  was  4.120,678,  5,215,820  and 
7,147,329,  respectively.  This  shows  an  increase  of 
population  living  in  cities  of  this  class  of  26.5 
per  cent  between  1900  and  1910,  and  37  per  cent 
between  1910  and  1920.  In  the  latter  decade  the 
increase  in  population  is  due  to  some  extent  to 
the  greater  number  of  incorporated  places  in- 
cluded in  the  successive  censuses.  If  we  take  the 
population  of  all  the  places  included  in  the  1920 
census,  we  find  that  the  population  of  these  in- 
creased by  37  per  cent  between  1900  and  1910, 
and  24.5  per  cent  between  1910  and  1920.  In  1900 
the  per  cent  of  the  total  population  which  lived  in 
cities  of  this  class  was  5.4  per  cent,  in  1910  it  was 
5.6  per  cent  and  in  1920  it  was  6.6  per  cent. 

In  this  class  also  we  find  certain  individual 
cities  losing  in  population  during  the  1910-1920 
decade,  including  1  in  Arkansas,  1  in  California,  2 
in  Connecticut,  1  in  Florida,  2  in  Indiana,  3  in 
Iowa,  2  in  Kansas,  3  in  Massachusetts,  5  in  Mich- 
igan, 1  in  Mississippi,  2  in  Montana,  1  in  New 
Hampshire,  5  in  New  York,  2  in  Oklahoma,  8  in 
Pennsylvania,  2  in  Rhode  Island,  1  in  Vermont,  1 
in  Washington,  and  2  in  Wisconsin.  This  shows 
a  total  of  45  incorporated  places  of  10,000  to 
25,000  population  which  lost  in  population  in  this 
decade,  while  in  the  previous  decade  the  total 
number  was  only  24  for  the  entire  country. 

PLACES   OF   5,000  TO   10,000   POPULATION 

The  incorporated  places  of  from  5,000  to  10,000 
population  numbered  415  in  1900,  551  in  1910  and 
746  in  1920.  The  populations  at  these  three  cen- 
suses were  2,854,540,  3,829,740  and  5,177,162,  re- 
spectively. This  shows  an  increase  of  34  per  cent 
in  the  former  decade  and  35  per  cent  in  the  latter 
decade  in  people  living  in  incorporated  places  of 
this  size.  If  we  consider  all  of  the  places  included 
in  the  last  census,  we  find  the  increase  was  36  per 
cent  between  l'»00  and  1910,  and  25  per  cent  be- 
tween 1910  and  1920. 

Considered  in  relation  to  the  entire  population, 
we  find  that  in  1900  3.8  per  cent  of  the  total  pop- 
ulation lived  in  incorporated  places  of  from  5,000 
to  10,000  population,  4.2  per  cent  in  1910  and  4.7 
pei  i  ent  in  1920. 

A.S  is  natural,  we  find  percentages  of  increase  in 
the  decade  considerably  greater  in  the  small 
places  of  from  5,000  to  10,000  than  in  the  large 
cities,  since  a  comparatively  small  number  of  new- 
residents  means  a  considerably  higher  percentage 
of  growth.  A  very  considerable  number  of  these 
small  incorporated  places  in  all  sections  of  the 
country  are  found  to  have  increased  more  than 
100  per  cent,  apparently  the  highest  percentage 


growth  being  that  of  Eastland  City,  Texas,  with 
an  increase  of  995.7  per  cent.  This  illustrates  the 
previous  statement,  however,  since  the  actual  in- 
crease in  population  was  only  8,513.  In  the  cities 
of  this  class  the  largest  total  decrease  in  popula- 
tion was  that  of  Webb  City,  Mo.,  which  lost 
4,010  from  a  population  in  1910  of  11,817.  The 
greatest  increase  in  population  was  that  of  East- 
land City,  Texas,  the  total  increase  being  8,513, 
this  being  also  the  highest  percentage  of  growth, 
as  previously  stated. 

The  greatest  number  of  incorporated  places  of 
from  5,000  to  10,000  population  are  found  in  Penn- 
sylvania, there  being  93  such  places  in  that  state. 
The  next  largest  number  is  found  in  Massachu- 
setts, with  Illinois  third;  while  Ohio,  Michigan, 
New  Jersey  and  New  .York  run  very  close  for 
fourth  place.  Of  places  of  25,000  population  or 
more  Massachusetts  leads  with  27,  New  York  fol- 
lows with  22,  New  Jersey  and  Ohio  each  have 
21,  and  Pennsylvania  20,  Illinois  has  17,  Michigan 
14,  and  Indiana  12.  Rhode  Island,  one  of  the  two 
smallest  states  in  the  Union,  contains  five  cities  of 
more  than  25,000  population,  six  of  between  10,- 
000  and  25,000,  and  eight  of  between  5,000  and 
10,000.  Delaware,  the  other  smallest  state,  con- 
tains one  city  of  moire  than  25,000  population,  and 
no  other  incorporated  place  as  large  as  5,000. 

RELATION   OF   URBAN    TO   TOTAL  POPULATION 

Cities  of  more  than  25,000  population  contained 
26.1  per  cent  of  the  entire  population  of  the  coun- 
try in  1900,  30.9  per  cent  in  1910,  and  34.7  per 
cent  in  1920.  This  shows  a  slight  decrease  in  the 
rate  of  growth  of  the  larger  cities  as  compared  to 
the  growth  of  the  entire  country,  while  for  the 
places  of  the  two  smaller  classes  the  rate  of  growth 
has  increased. 

Considering  all  the  cities  of  5,000  population  or 
more,  we  find  that  in  1900  35.1  per  cent  of  the 
population  lived  in  such  places,  in  1910  40.7  per 
cent  and  in  1920  46.0  per  cent.  If  we  consider  all 
incorporated  places,  of  which  then:  are  more  than 
14,000  smaller  than  5,000  population,  we  find  a 
little  more  than  60  per  cent  of  the  population  liv- 
ing in  these  places.  This  is  the  population  gen- 
erally referred  to  in  statements  on  the  subject  as 
being  urban  population.  A  great  many  incorpo- 
rated places  of  1,000  or  less,  and  even  many  of 
2,000  or  3,000  population,  are  living  under  condi- 
tions which  would  seem  to  be  those  of  the  coun- 
try rather  than  of  the  city;  and  if  we  draw  the 
line  at  about  5,000,  we  find  that  less  than  half  of 
the  population  of  the  country  has  yet  moved  to 
places  of  this  size,  although  if  the  movement  con- 
tinues at  the  present  rate  from  country  to  city,  the 
next  census  will  find  somewhat  more  than  50  per 
cent  of  the  population  living  in  places  of  more 
than  5.000. 


Creates  Park  to  Save  Tree 

\i  tlie  time  of  grading  Main  street  in  Yisalia. 
Cal.,  a  majestic  oak  tree  was  left  standing  in  the 
street,  and,  fearing  that  it  might  be  cut  down  by 
some  future  officials,  a  small  plat  of  ground  about 
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it  was  made  into  a  public  park  surrounded  by  a 
concrete  curb.  This  was  named  Askin  park  after 
a  former  mayor  of  the  city  and  his  wife  was  ap- 
pointed the  official  custodian.    This  is  believed  to 

be  the  smallest  public  park  in  the  United  States. 


Simplifying  Zoning 

By  George  B.  Ford  and  E.  P.  Goodrich 


What   zoning   should  and   can   secure,   its 

legal    limitations.      East    Orange's    recent 

zoning  ordinance. 


Following  the  successful  example  of  New  \ork, 
already  a  dozen  cities  have  adopted  "zoning  or- 
dinances," at  least  thirty  are  well  advanced,  and 
a  hundred  more  are  on  the  point  of  starting. 

Zoning  is  the  "best  seller"  among  civic  im- 
provement ideas  to-day,  because  it  gives  the  city 
a  far-reaching  control  over  the  use  and  develop- 
ment of  private  property,  to  the  great  benefit  of 
the  public ;  all  for  virtually  nothing. 

In  New  York  City  the  increased  taxes  based  on 
the  benefits  arising  from  the  zoning  law  have  al- 
ready paid  the  cost  of  drafting  the  ordinance  and 
maps  several  times  over.  Millions  are  being  saved 
in  transit  extension  because  now  at  last  the  engi- 
neers know  exactly  the  kind  and  amount  of  de- 
velopment possible  in  each  section  of  the  city. 

St.  Louis  claims  it  would  have  saved  two  and  a 
half  million  dollars  in  the  extension  of  its  sewer 
system  had  the  zoning  been  in  force  earlier.  Wa- 
ter system  extension,  paving  programs,  even  fire 
protection  and  school  programs  in  Xew  York, 
St.  Louis  and  Newark  are  showing  marked  sav- 
ings, thanks  to  a  definite  plan  of  growth  for  the 
city. 

The  real  protection  against  a  selfish  neighbor 
which  zoning  affords  is  already  improving  the 
marketability  of  property  in  New  York.  The 
home-seeker  or  the  business  man  is  less  hesitant 
to  build  because  he  can  now  know  what  sur- 
roundings to  count  on.  He  no  longer  has  to  fear 
the  erection  of  a  factory  or  a  garage  next  door 
nor  a  four-story  apartment,  built  out  on  the  street 
line,  cutting  off  his  light  and  air. 

Zoning  spells  orderliness.  A  place  for  every- 
thing and  everything  in  its  place.  It  is  exactly  the 
same  principle  applied  to  the  city  as  a  Whole,  that 
the  good  housewife  applies  in  the  home.  It  means 
carrying  out  scientifically  for  the  whole  town 
various  sorts  of  restrictions  on  private  property. 
Some  of  these  are  similar  to  the  private  restric- 
tions so  useful  in  suburban  developments,  but  the 
comprehensive  laws  have  the  great  additional  ad- 
vantage of  being  under  the  "Police  Power"  of  the 
state  and  of  being  permanent. 

Other  features  of  the  laws  keep   factories   or 
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unduly  tall  or  voluminous  buildings  from  invading 
good  business  streets. 

Zoiiing  conserves  all  that  is  best  in  existing 
conditions  or  tendencies  and  provides  for  a  logical 
opment.  It  can  do  more.  It  can  actually 
direct  the  growth  of  the  city  along  the  best  lines. 
B)  -tudying  at  the  same  time  as  zoning  the  de- 
velopment of  the  thoroughfare  systems,  transit 
rerouting  and  extension,  railroad  relocation,  ele- 
vation and  terminal  development,  waterways  de- 
velopment, playground,  parks  and  parkway  de- 
velopment and  related  problems,  the  zoning  of 
private  property  can  be  so  co-ordinated  with  it 
that  the  control  exercised  will  become  a  dynamic 
factor  for  improvement. 

However,  to  be  accepted  by  the  courts,  a  zon- 
ing ordinance  MUST  be  reasonable.  It  must  be 
comprehensive,  with  a  system  of  logical  restric- 
tion- covering  every  part  of  the  city.  It  must  not 
be  piecemeal,  nor  must  it  be  too  complicated. 

Experience  with  the  operation  of  existing  or- 
dinances shows  that  zoning  can  be  simplified.  For 
example,  Xew  York  City  has  three  separate  zon- 
ing maps  with  an  aggregate  of  14  different  kinds 
of  districts.  Other  cities  throughout  the  country 
have  anywhere  from  10  to  19  different  kinds  of 
districts.  In  the  proposed  ordinances  for  East 
Orange  these  have  been  reduced  effectively  to  six 
types  of  coterminous  districts  which  are  readily 
combined  on  one  map. 

We  have  found  that  the  fire  limits  which  neces- 
sarily belong  with  the  building  code  can  be  made 
coterminous  with  certain  zoning  districts  and 
therefore  can  be  superimposed  on  the  one  map. 

Heretofore  building  lines  have  been  set  back 
only  under  the  power  of  eminent  domain.  Several 
zoning  ordinances  have  tried  to  force  new  build- 
ings to  set  back  from  the  street  line  a  distance 
equal  to  the  average  setback  of  all  of  the  existing 
'  buildings  within  the  block  frontage.  However,  no 
court  and  few  lawyers  have  recognized  this  prin- 
ciple as  within  the  purview  of  the  police  power. 
The  East  Orange  ordinance  establishes  a  new 
kind  of  setback  building  line,  whereby  for  each 
type  of  district  it  establishes  uniform  front-yard 
provisions  which  correspond  to  the  uniform  back- 
yard and  side-yard  provisions  and  are  equally  jus- 
tifiable with  the  latter  under  the  police  power. 

Since  the  famous  Cusak  case  in  Chicago  was 
settled,  even  billboards  can  be  regulated  under  the 
police  power.  They  are  more  objectionable  in 
residence  districts  than  in  business  districts  and 
more  in  the  latter  than  in  industrial  zones.  There- 
fore we  find  that  it  is  reasonable  to  exclude  them 
altogether  from  strictly  residential  districts  and 
to  regulate  them  more  severely  in  business  than 
in  industrial  districts. 

Zoning  should  enhance  the  attractiveness  and 
the  social  well-being  of  the  community.  The 
studies  along  these  lines  that  were  started  eight 
years  ago  in  New  York  are  now  showing  most 
interesting  results  in  practice.  The  appearance  of 
streets  is  becoming  more  orderly.  Large  sections 
of  New  York  are  beginning  to  settle  down  to  a 
harmonious  development,  all  of  which  engenders 
self-respect. 
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In  most  cities  it  is  now  necessary  to  consult 
many  ordinances  and  to  have  plans  for  even  the 
smallest  building  alteration  approved  by  from 
three  to  seven  different  bureaus  before  actual  work 
can  start. 

In  East  Orange  two  ordinances  will  now  cover 
everything  that  has  to  do  with  building — all  that 
was  formerly  contained  in  seven  or  eight  differ- 


ent ordinances.  The  building  code  will  cover 
everything  that  has  to  do  with  the  control  of  build- 
ing construction  and  with  fire  prevention.  The 
zoning  ordinance  will  cover  everything  that  has 
to  do  with  the  use  of  buildings,  their  height  and 
area  and  their  exterior  layout,  including  their 
location  on  the  lot. 

One  of  the  weakest  points  in  the  New  York 
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law  lies  in  the  number  of  matters  which  are  left 
to  the  interpretation  and  discrimination  of  the 
Board  of  Appeals.  Anything  that  can  be  done 
to  state  in  the  ordinance  itself  under  just  what 
conditions  garages  or  nuisances  may  be  per- 
mitted in  certain  districts  will  be  of  the  greatest 
advantage.  Thus  the  East  Orange  ordinance 
states  definitely  that  garages  shall  be  permitted  in 
local  or  general  business  districts,  provided  they 
are  made  to  conform  to  certain  regulations  in  the 
text  of  the  law  which  control  effectively  most  of 
their  objectionable  features. 

Obviously  zoning  must  not  be  arbitrary.  It 
must  be  based  on  a  thorough  study  of  local  con- 
ditions by  men  who  know  from  experience  what 
to  look  for.  The  specialist  must  know  the  pitfalls 
and  adapt  the  principles  that  operate  well  else- 
where to  local  conditions.     He  must  consult  con- 


stantly with  local  men  who  know  all  of  the  ins 
and  outs.  He  must  take  the  public  into  his  con- 
fidence and  not  dictate.  Only  thus  can  a  zoning 
ordinance  lie  effective  and  reasonable. 


\-|.halt   Paving  Specifications  Free 

In  the  November  20  issue  we  described  speci- 
fications for  asphalt  pavements  issued  by  the  As- 
phalt Association  and  stated  that  we  supposed 
these  might  be  had  from  the  association  upon  re- 
quest. The  secretary  of  the  Asphalt  Association, 
I.  E.  Pennybacker,  requests  us  to  inform  our  read- 
ers that  this  supposition  was  correct  and  that  the 
.cations  will  be  furnished  free  of  charge  up- 
on request  addressed  to  the  association  at  25 
West  43d  >treet.  New  York  City. 


Removing  Snow  from  City  Streets 


Methods  used  by  different  cities  for  removing  or  otherwise  handling  snow, 

including  melting;  municipal  cleaning   of   sidewalks:   mechanical   appliances 

used  for  removing  snow. 


Information  concerning  methods  employed  and 
recommended  for  removing  snow  from  the  streets 
of  American  cities  was  obtained  and  compiled 
recently  by  the  Xew  York  State  Bureau  of  Mu- 
nicipal Information.  This  included  information 
erning  methods  employed  in  a  number  of 
cities,  which  was  obtained  1>\  the  bureau  by  cor- 
respondence; further  information  concerning 
methods  employed  by  traction  companies  ob- 
tained by  R.  C.  Cram,  engineer  of  the  Brooklyn 
Rapid  Transit  system  ;  and  in  addition,  reports  of 
New  York  City  and  the  Rochester  Bureau  of  Mu- 
nicipal Research,  papers  and  discussions  at  the 
meeting  of  street  cleaning  officials  held  in  Phila- 
delphia in  1914;  from  "Municipal  Engineering 
Practice,"  by  A.  P.  Folwell  :  from  lectures  to  post- 
graduate students  at  Yale,  by  Leon  F.  Peck  of 
Hartford,  Conn.;  and  finally  a  description  of  sev- 
eral pieces  of  mechanical  apparatus  which  have 
been  used  or  tried  for  this  purpose. 

Of  the  smaller  cities  reporting,  the  majority 
use  the  old  method  of  shoveling  the  snow  into 
sleighs  and  carting  it  to  a  river,  vacant  lots,  or 
wherever  else  it  can  be  dumped.  Carting  in 
sleighs,  however,  is  found  to  be  slow  w-ork,  partly 
because  of  the  generally  small  capacity  of  the 
sleigh  and  partly  because  of  the  time  required  for 
shoveling  the  snow  out  of  the  sleigh,  and  dump 
wagons  or  dump  trucks  are  preferable  for  these 
reasons.  In  the  case  of  deep  drifts,  however, 
powerful  tractors  cannot  force  their  way  if  the 
snow  is  allowed  to  collect.  Buffalo  found  that 
during;  the  heavy  storm  last  winter  a  steam  trac- 
tor of  20  tons  capacity  with  a  plow  attached  could 


not  force  its  way  through  the  drifts,  and  hand 
labor  became  necessary. 

Several  cities  deposit  the  snow  in  the  rivers  by 
means  of  manholes  in  the  bridge  floors  through 
which  the  snow  is  dumped,  among  these  being 
Binghamton  and  Auburn,  N.  Y.,  and  St.  Paul, 
Minn. 

In  ( ieneva,  N.  Y..  a  heavy  timber  is  put  through 
the  hind  bob  of  a  bob  sleigh  and  drawn  through 
the  residential  streets,  thus  packing  the  snow. 
In  the  business  streets  a  scraper  is  used  next  to 
the  curb. 

Buffalo  places  snow  fences  in  the  outskirts  of 
the  city  where  there  is  more  or  less  vacant  land 
and  estimates  that  they  have  saved  the  city  thou- 
sands of  dollars. 

In  most  of  the  larger  cities  the  street  railway 
companies  are  required  to  do  more  or  less  snow 
removal.  In  most  cases  this  consists  of  brushing 
the  snow  from  the  tracks  and  for  a  foot  or  two 
beyond.  In  Niagara  Falls  the  street  car  company 
uses  plows  that  are  furnished  on  one  side  with  a 
blade  about  9  feet  long,  leaving  a  fairly  clear 
roadway  on  the  tracks  and  for  9  feet  on  each  side. 

Niagara  Falls  uses  what  it  calls  snow  remov- 
ers, which  it  found  more  efficient  than  trucks. 
They  are  built  of  timber  about  8  feet  wide  and 
carry  approximately  a  wagon  load  of  snow.  They 
are  self-loading  and  self-dumping  and  if  the  haul 
is  not  too  long  will  remove  snow  much  more  rap- 
idly than  several  trucks,  and  require  the  services 
of  but  two  men,  a  driver  and  an  operator. 

Yonkers,  N.  Y.,  last  winter  found  it  difficult  to 
keep  up  with  the  snowfall,  and  ice  w-as  formed  to 
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considerable  depth  with  the  alternate  thawing 
and  freezing  of  the  snow.  Some  of  this  was  broken 
up  for  removal  by  using  a  steam  roller  with  heavy- 
picks  in  the  rear  wheels. 

In  Rochester,  where  there  is  considerable  use 
of  sleighs,  the  Bureau  of  Municipal  Research  rec- 
ommended that  certain  streets  be  designated  for 
sleigh  traffic  and  that  the  snow  be  left  not  only 
on  the  roadways  of  such  streets  but  also  at  the 
crossings  of  these  streets  with  the  intersecting 
ones  so  that  sleighs  would  not  become  stranded 
on  the  car  tracks  and  congest  traffic,  as  has  fre- 
quently happened. 

Sidewalks. — Several  cities  pay  more  attention 
to  the  thorough  cleaning  of  sidewalks  by  the  city 
than  to  the  removal  of  snow  from  the  roadways. 
Jamestown,  N.  Y.,  uses  snow  plows  for  clearing 
the  sidewalks,  hiring  men  owning  horses.  The 
city  last  winter  was  divided  into  32  routes.  When 
it  snows  during  late  afternoon  or  night  the  police 
department  calls  these  men  on  the  'phone,  usually 
about  3  a.  m.,  and  the  sidewalks  are  usually 
cleared  by  the  time  the  first  workers  appear 
about  6  or  6:30.  About  200  miles'  of  side- 
walks are  cleaned  in  this  way.  If  the  sidewalk 
plows  are  called  out  during  the  day  the  call  is 
given  by  the  superintendent  of  streets.  Niagara 
Falls  has  15  sidewalk  scrapers,  each  operated  by 
a  man  and  horse,  which  are  started  to  work  when 
the  snow  reaches  a  depth  of  about  2  inches.  The 
scrapers  were  kept  constantly  at  work  day  and 
night  during  the  past  winter  until  sidewalks  had 
all  been  cleaned  up.  This  method  of  cleaning  side- 
walks  is  reported  to  be  not  entirely  satisfactory 
because  the  city  has  not  yet  been  successful  in 
obtaining  scrape<rs  that  will  cut  close  to  the  side- 
walk pavement,  and  the  result  is  that  snow  and 
ice  build  up  on  some  sidewalks  to  a  depth  of  6  or 
8  inches.  The  walks  are  always  kept  passable, 
however. 

Melting  Snow — Baltimore  reported  that  the 
government  tried  the  use  of  flame  burning  on  the 
snow,  but  found  it  entirely  unsatisfactory.  Other 
methods  of  using  heat  have  been  tried,  including 
the  use  of  electricity,  steam,  hot  water,  oil  burn- 
ers and  flame  throwers.  J.  T.  Fetherstone  found 
by  test  that  one  pound  of  anthracite  coal  would 
melt  a  little  over  one  cubic  foot  of  loose  snow  at 
a  cost  of  $.29j4  per  cubic  yard,  as  compared  with 
$.24  for  truck  hauling  and  $.12  if  sewers  are  used. 
h  i-  stated  that  using  electricity  would  require 
one  kw.  h.  for  melting  each  25  pounds  of  snow. 
An  oil  burning  flame  projector  invented  by  L.  V. 
Stevens  has  been  tried  on  the  Canadian  Pacific 
Railroad,  the  device  throwing  an  incandescent 
flame  some  ten  feet  ahead  of  the  truck.  No  state- 
ment was  made  as  to  its  efficiency. 
The  I  Fnited  States  Commerce  Reports  described 

I-,  a  machine  used  in  the  city  of  Helsing- 
fors,  Finland,  which  would  burn  wood,  coke,  coal, 

lie  <>r  crude  oil.  An  apparatus  weighing 
500  pounds  and  requiring  four  men  to  keep  it  sup- 
plied with  snow  and  fuel  and  using  200  pounds  of 
coke  an  hour,  melted  32  cubic  yards  of  snow  in 
that  time.  The  apparatus  consists  of  an  iron  fur- 
nace, water  jacketed  all  around,  a  snow  receiver 


or  hopper,  and  a  contrivance  in  which  the  heat  in 
melted  snow  is  used  in  assisting  in  the  melting 
of  further  snow.  Dirt  and  gravel  in  the  snow  are 
automatically  separated  from  the  water  to  avoid 
clogging  drains  or  gutters.  The  machine  is  said 
to  be  used  in  Finland  by  street  cleaning  depart- 
ments and  private  property  owners.  According 
to  the  figures  just  given,  one  of  these  machines 
would  remove  a  one-foot  snowfall  on  a  60-foot 
street  at  the  rate  of  340  feet  a  day  of  24  hours, 
using  2.4  tons  of  coke.  To  clean  the  600  miles  of 
streets  which  New  York  City  is  arranging  to  keep 
clean  this  winter  would  require  10,000  such  ma- 
chines working  one  day  and  employing  112,000 
men,  or  1,000  machines  and  11,200  men  working 
for  10  days  and  burning  24,000  tons  of  coke.  This, 
of  course,  is  out  of  the  question. 

Sewers. — A  number  of  cities  have  made  more 
or  less  use  of  sewers  for  removing  the  snow, 
dumping  it  into  them  through  manholes,  but  only 
during  the  past  four  or  five  years  has  this  shown 
indications  of  becoming  a  general  practice.  Now 
most  of  the  cities  which  are  supplied  with  stoirrn 
sewers  or  others  of  a  diameter  of  24  inches  or 
larger  and  with  a  sufficient  velocity  of  flow  and 
comparatively  short  run  to  the  river  or  other 
point  of  discharge  have  adopted  this  method. 
These  cities  include  Albany,  Buffalo,  New  York, 
Niagara  Falls,  Poughkeepsie  and  Yonkers,  N.  Y. ; 
Baltimore,  Md. :  Cincinnati,  Ohio;  Newark,  N.  J.; 
St.  Louis,  Mo.;  Worchester,  Mass.;  and  undoubt- 
edly other  cities. 

MECHANICAL  APPLIANCES 

The  past  two  or  three  years  have  seen  consider- 
ably more  extensive  use  made  of 'mechanical  con- 
trivances of  one  kind  or  another  than  had  been 
seriously  considered  in  the  past.  "In  fighting  the 
blizzard  of  1920,  almost  every  conceivable  type  of 
mechanical  apparatus  was  used.  Auto  trucks  with 
plows  attached  in  front  were  successful  in  some 
cities.  Tractors  were  employed  to  push  plows 
or  drag  graders,  scrapers  and  scarifiers.  Rotary 
plows  attached  to  tractors  or  to  electric  street 
cars  proved  successful  in  clearing  portions  of  the 
street  for  traffic.  In  New  York  a  flame  thrower 
was  devised  and  attached  to  the  front  of  a  motor 
truck.  Locomotive  cranes  with  huge  buckets  and 
also  steam  shovels  were  found  effective  in  Boston 
and  New  York.  Snow  melters  were  tried  in  other 
cities.  According  to  a  committee  which  investi- 
gated a  demonstration  of  the  Friedman  snow  tank 
in  New  York  City,  this  gave  promise  of  being  the 
most  successful  of  all  types  of  mechanical  appa- 
ratus for  the  rapid  removal  of  heavy  snowfalls." 
(This  tank  was  described  in  Public  Works  for 
May  8,  1020.) 

"Steam  shovels  gave  effective  service  in  sev- 
eral Eastern  cities.  In  Springfield,  Mass.,  Key- 
stone  traction  steam  shovels,  used  on  snow 
removal  work,  were  run  in  12-hour  shifts  right 
through  the  24  hours.  The  same  type  shovel  also 
was  used  in  New  York  City.  In  the  latter  city 
the  Anorac  Engineering  and  Contracting  Corpo- 
ration which,  with  other  organizations,  was 
pressed  into  the  service  of  the  city  in  this  snow 
removal  emergency,  moved  its  Keystone  grader 
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from  an  uptown  excavating  job  into  the  business 
district  and  placed  it  at  work  loading  snow  into 
trm  Is.  The  first  day  it  was  impossible  to  get  an 
adequate  supply  of  fuel  for  the  grader,  the  haul- 
ing conditions  were  so  bad.  It  was  also  impos- 
sible to  keep  the  grader  supplied  with  trucks  fast 
enough  to  keep  it  busy,  so  that  the  first  day  it  was 
nil  about  half  the  time,  but  nevertheless  removed 
about  272  yards  (city  measurement)  of  snow. 
Traveling  conditions  did  not  improve  the  second 
day  and,  while  the  number  of  trucks  was  in- 
creased, the  grader  still  was  not  working  to  ca- 
pacity. As  the  snow  was  gradually  removed  and 
hauling  conditions  improved  the  output  of  the 
grader  was  correspondingly  increased  until  Feb- 
ruary 14,  when  a  maximum  output  of  439  yards 
(city  measurement)  was  reached.  The  measure- 
ment by  the  city  of  trucks  for  the  snow  removal 
allowed  what  is  called  a  heap  measurement  of  6 
feet  over  the  top  area  of  the  truck.  Most  of  the 
trucks  have  been  filled  at  least  2  feet  over  the  top 
area,  for  which  no  allowance  is  made  in  this  meas- 
urement by  the  city.  The  contractors  considered 
that  the  grader  took  the  place  of  at  least  50  labor- 
ers during  this  entire  work  of  snow  removal,  even 
considering  the  time  lost  through  unforeseen  dif- 
ficulties." 

The  rotary  snow  plow  has  been  used  by  some 
Canadian  cities  with  satisfactory  results.  It  con- 
sists of  four  blades  22  inches  in  diameter  driven 
by  a  60  horse  power  gasoline  engine  mounted  on 
sleds  and  drawn  by  horses.  The  blades  are  driven 
at  a  speed  of  500  revolutions  a  minute  and  dis- 
charge the  snow  through  deflecting  hoods  on  one 
or  both  sides  of  the  machine.  The  apparatus  cuts 
a  path  5y2  feet  wide  and  will  work  in  snow  up  to 
6  feet  deep.  It  leaves  about  6  inches  of  snow  on 
the  roadway  for  sleigh  traffic.  In  Westmount  and 
Outremount,  where  these  were  used,  it  was  esti- 
mated that  the  machines  could  remove  snow  from 
a  cut  5  feet  wide  and  4  feet  deep  at  the  rate  of 
$20.79  a  mile.  It  cleaned  a  10-foot  path  21  inches 
deep  at  the  rate  of  2,258  feet  a  day  and  at  a  cost 
of  3.7  cents  a  cubic  yard,  this  including  fixed 
charges  for  repairs,  interest  and  depreciation. 
"Such  a  machine  appears  to  be  very  useful  for 
opening  up  traffic  where  there  is  sufficient  room 
in  the  street  to  permit  the  snow  to  remain  adja- 
cent ;  but  where  snow  must  be  removed  the  ex- 
pense would  be  greatly  increased." 

SYSTEM  ADOPTED  FOR  NEW  YORK 

We  have  already  described,  in  our  issue  of  Sep- 
tember 11,  the  trucks  and  other  mechanical  ap- 
pliances which  have  been  purchased  by  New  York 
City  this  year  for  snow  fighting.  The  committee 
appointed  to  report  on  the  subject  in  1920,  after 
naming  the  kinds  and  numbers  of  apparatus 
which  it  thought  desirable,  gave  a  description  of 
the  general  plan  for  using  the  apparatus,  which 
was  as  follows : 

"As  soon  as  a  snowfall  starts  and  the  commis- 
sioner is  convinced — after  consulting  with  the 
Weather  Bureau  officials — that  it  will  be  a  con- 
tinued storm,  he  will  issue  orders  to  have  the 
tractors  and  trucks  begin  work.    The  plows  shall 


ached  to  the  trucks  at  the  various  garages, 
and  the  police,  fire  and  street  cleaning  operators 
who  are  assigned  to  this  work  shall  immediately 
report  for  duty  and  proceed  at  once  to  the  points 
where  they  are  to  plow. 

"The  scheme,  as  outlined,  is  to  have  plows  in 
of  two  clean  a  width  of  20  feet  of  roadw-ay 
for  a  distance  of  three  lineal  miles  in  one  hour 
and  to  continue  working  over  such  a  route  after 
now  has  ceased  falling.  The  average  rate 
of  snowfall  is  y2  an  inch  per  hour  and  the  motor- 
driven  plows  operating  at  the  rate  of  three  miles 
an  hour  will  cover  the  entire  area  every  two  hours, 
constantly  plowing  one  inch  of  snow-  on  each  trip 
up  and  down  the  assigned  area. 

"With  150  tractors  and  250  five-ton  trucks  oper- 
ating, all  of  which  will  have  snow  plows  attached, 
starting  at  200  different  points  and  covering  three 
lineal  miles,  cleaning  20  feet  of  roadway,  it  will  be 
noted  that  the  department  will — with  its  own 
equipment — have  plowed  at  the  cessation  of 
snowfall  in  each  storm  six  hundred  miles  of  road- 
way in  the  important  sections  of  the  city,  70  per 
cent  of  which  will  be  in  the  Borough  of  Manhat- 
tan, so  that  there  will  be  no  interruption  of  traffic 
such  as  practically  paralyzed  the  trucking  busi- 
ness last  year  and  incurred  the  loss  of  millions  of 
dollars. 

"This  force  will  be  augmented  by  the  hiring  of 
auto  trucks  to  which  department  snow  plows  will 
be  attached  and  it  is  estimated  that  100  of  these 
will  be  engaged  in  working  in  the  same  manner  as 
the  Department  trucks  and  tractors  covering  an 
additional  150  miles  of  roadway.  It  is  intended 
that  this  total  force  will  be  operated  within  one 
hour  after  the  call  has  been  issued  by  the  commis- 
sioner, so  that  if  the  storm  is  in  progress  one  hour 
and  it  is  decided  to  call  out  the  forces,  all  the 
equipment  will  be  in  motion  within  two  hours 
after  the  storm  starts,  or  in  other  words,  the  full 
force  of  motor  trucks  and  tractors  will  be  oper- 
ating when  the  snow  shall  have  reached  a  depth 
of  one  inch. 

"The  first  point  in  the  work  on  snow  removal  is 
to  keep  traffic  moving.  This  will  be  accomplished 
by  throwing  the  snow  from  the  center  to  the  sides 
of  the  roadway.  The  second  point  is  to  have  the 
snow  removed  as  quickly  as  possible  after  it  is 
thrown  to  the  sides.  For  this  purpose  it  is  in- 
tended to  utilize  the  100  two-ton  department 
trucks  and  the  department  force  of  carts,  approx- 
imately 500  in  number,  on  the  first  day  of  each 
storm  to  haul  the  snow  to  the  most  convenient 
disposal  points,  such  as  sewers  and  water-front 
dumps. 

"During  the  progress  of  a  storm,  the  laborers 
will  be  assigned  to  work  at  the  same  time  that  the 
call  is  issued  for  the  plows  to  start  out  and  they 
will  pile  the  snow  just  as  soon  as  it  is  thrown  to 
the  side  of  the  roadway  by  the  plows.  This  will 
obviate  delay  as  formerly  occurred  while  waiting 
for  the  contractors'  forces  to  begin  work,  which 
was  usually  delayed  until  the  following  day. 

"The  Street  Cleaning  Department  intends  to 
remove  the  snow  with  its  own  force  south  of  14th 
street,  in  the  Borough  of  Manhattan,  where  the 
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greatest  difficulty  developed  last  year,  and  to  ex- 
tend its  forces,  wherever  practicable,  north  of 
14th  street  on  the  main  thoroughfares,  such  as 
Fifth  avenue,  Broadway  and  other  main  arteries 
of  traffic,  so  that  the  snow  will  be  removed  with 
all  possible  speed. 

"It  is  purposed  to  utilize  the  plows  attached  to 
the  tractors  to  push  snow  from  the  roadways  to 
the  sewer  manholes  wherever  such  are  available, 
after  they  stop  plowing,  which  means  that  150 
tractors  will  be  pushing  snow  on  all  streets  where 
sewers  are  available  and  in  this  way  great  quan- 
tities will  be  removed  quickly. 

"The  plans  also  provide  for  registration  of  the 
emergency  men  in  advance  of  the  winter  season  in 
order  to  have  an  available  snow  fighting  force  of 
laborers  report  at  the  103  section  stations 
throughout  the  three  boroughs,  at  which  places 
they  will  be  equipped  with  picks,  shovels  and  pan 
scrapers;  and  under  the  direction  of  squad  lead- 
ers, they  will  be  assigned  to  certain  routes  for 
sewering  or  piling  the  snow,  depending  upon  the 
type  of  sewer  adjacent  to  the  various  points  at 
which  they  are  assigned  to  work. 

"The  rates  of  pay  to  attract  a  sufficient  number 
of  laborers  for  snow  work  will  be  determined  later 
in  the  year,  depending  upon  what  a  survey  of  the 
labor  conditions  will  indicate.  As  it  is  intended 
to  make  every  effort  to  have  the  snow  removed 
quickly,  a  raise  in  the  rates  would  seem  to  be  one 
of  the  means  of  inducing  laboring  men  to  report 
promptly  in  sufficient  numbers  to  get  the  work 
done  rapidly  and  at  a  minimum  expense,  for  it  is 
easier  to  handle  the  snow  immediately  after  it  has 
fallen  than  to  permit  it  to  be  pressed  down  by  the 
traffic  and  hardened  by  freezing." 

In  a  lecture  before  post-graduate  students  at 
Yale  University  on  January  9,  1920,  Leon  F. 
Peck,  superintendent  of  streets  of  Hartford,  gave 
some  recommendations  for  snow  removal  meth- 
ods best  adapted  to  conditions  usually  existing  in 
cities  of  200,000  population.  He  recommended 
the  snow  fighting  rather  than  snow  removal  meth- 
od for  business  districts,  the  use  of  sewers  where 
practicable,  and  stated  that  it  was  practicable  be- 
fore the  war  to  obtain  men  for  snow  removal  at 
the  rate  of  about  2^  to  4  per  thousand  population, 
which  would  give  approximately  25  men  and  15 
teams  for  each  mile  of  street  from  which  it  is 
customary  to  remove  snow.  He  concluded  by 
stating: 

"Experience  indicates  that  the  following  meth- 
ods or  rules  can  be  recommended  : 

"Emergency  work  should  be  done  under  direct 
control  of  the  city  on  a  day  labor  basis,  rather 
than  by  contract. 

I  ranis    and    trucks   secured   by   telephone   or 
messenger,  from  list  of  owners  on  file. 

"Extra  men  secured  through  the  regular  street 

iers,  who  should  be  trained  by  the  foremen 

to  send  all  the  men  they  can  to  force  organizing 

headquarters    whenever    their    experience    tells 

them  that  extra  men  are  needed. 

"Emergency  foremen  should  be  selected  from 
the  list  of  regular  city  foremen  and  inspectors  of 


repairs,  road  construction,  grading,  street  sprink- 
ling, street  lighting,  forestry,  etc.,  who  are  all  or 
in  part  usually,  in  cities  of  this  class,  under  the 
one  street  department  responsible  for  snow  re- 
moval. 

"The  city's  first  aid  should  be  directed  towards 
the  principal  congested  center  and  toward  open- 
ing up  fire  department  streets  to  the  railway  track 
streets. 

"There  is  little  or  no  financial  advantage  gained 
in  attempts  to  use  sewers  for  snow  disposal  if 
water  fronts  and  vacant  lots  are  available  at  prac- 
tically no  greater  haul. 

"Cities  making  long  hauls  and  having  sewers  18 
inches  or  more  in  diameter  in  snow  removal  sec- 
tions should  surely  give  the  method  a  trial,  with 
the  aid  of  a  hydrant  stream  if  necessary.  Econ- 
omy snow  removers,  so  called,  which  are  simply 
a  large  horse-drawn  scoop,  can  be  used  on  short 
hauls. 

"Special  openings  provided  in  the  floor  of 
bridges  are  good  if  the  haul  can  be  shortened 
thereby  and  the  traffic  is  not  too  congested  for 
such  a  provision. 

!'Road  scrapers,  either  horse-drawn  or  motor- 
driven,  can  be  used  in  clearing  pavements,  open- 
ing gutters,  or  in  piling  snow  in  ridges  for  re- 
moval or  in  leveling  ridges  for  sleighing. 

"All  surplus  snow  thrown  from  the  tracks  o' 
street  railways  should  be  leveled  and  pushed  to- 
ward the  curb  by  the  company,  using  a  14  to  16- 
foot  spreader  board  3  feet  high  attached  to  the 
snow  plow  and  adjustable  at  any  angle. 

"Gondola  or  other  types  of  freight  cars  can  be 
used  on  the  street  railway  tracks  for  hauling  snow 
after  midnight,  and  'in  some  cases  can  be  used 
during  the  day  by  closing  a  few  blocks  to  street 
railway  passenger  traffic  if  the  cars  can  be  sent 
around  the  closed  blocks  on  the  next  parallel 
street." 


A  117-Mile  Section    of  Concrete  Highway 
Completed 

The  longest  stretch  of  concrete  paved  road  that 
has  yet  been  completed  under  the  Federal  Aid 
Act  was  formally  dedicated  and  opened  to  the  pub- 
lic at  Mason  City,  111.,  December  23.  The  com- 
pleted pavement  is  a  117-mile  link  in  the  Chicago- 
St.  Louis  highway.  It  is  the  first  large  project 
to  be  completed  of  the  4,800  miles  of  hard-surfaced 
roads  that  are  to  form  a  connected  and  statewide 
system   of  highways  in  Illinois. 

For  the  most  part,  the  road  follows  section 
lines,  but  there  are  frequent  jogs  and  many  turns. 
Where  these  turns  are  less  than  an  eighth  of  a 
mile,  new  locations  have  been  made  and  easy 
re\  i  rse  curves  put  in  their  place.  All  right  angles 
have  been  reduced  to  curves  having  a  radius  of 
not  less  than  205  feet  and  the  curves  are  super- 
elevated  or  banked  one  inch  to  the  foot,  making 
them  safe  for  traffic  at  good  speed.  All  curves 
have  good  visibility  so  that  approaching  cars 
may  avoid  meeting  head-on  at  turns. 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  Can  Concrete  Sheet  Piles 
Be  Installed? 


Design  and  installation  of  plain  and  rein- 
forced, pre-cast  and  cast-in-place  types. 
Hollow  steel  units  of  very  thin  steel  driven 
without  injury  and  concreted.  Continuous 
walls  made  with  very  thin  interlocked 
joints. 


Where  permanent  sheeting  is  required,  steel 
sheet  piles,  especially  those  with  thin  webs,  are 
objectionable  because  of  corrosion  that  will  im- 
pair them  and  eventually  destroy  them  under 
many  conditions.  Wooden  sheet  piles  may  be 
subject  to  rapid  decay  if  not  continuously  sub- 
merged, or  in  sea  water  they  may  be  quickly  and 
completely  destroyed  by  teredos ;  besides  which, 
they  are  difficult  to  install  and  subject  to  serious 
injury  where  the  driving  is  hard.  All  of  these 
objections  may  be  overcome  by  the  use  of  con- 
crete or  reinforced  concrete  sheet  piles. 

For  long  lengths,  the  piles  will  need  reinforce- 
ment in  order  to  enable  them  to  be  handled  with 
safety  if  they  are  of  the  pre-cast  type.  If  they  are 
of  the  cast-in-place  type,  they  will  not  need  rein- 
forcement unless  it  is  requisite  to  give  them  the 
necessary  section  modulus. 

ADVANTAGES    OF    CONCRETE    SHEETING 

In  many  suitable  places  where  sheeting  is  used 
to  retain  the  sides  of  excavations,  or  where  it  is 
important  to  prevent  any  bleeding  or  subsequent 
displacement  or  settlement  of  the  adjacent  soil 
(as  is  often  the  case  in  trench  work  in  city  streets 
or  in  excavations  close  to  important  foundations 
or  other  substructures  in  quicksand  or  treacher- 
ous soil),  or  where  the  sheeting  cannot  be  re- 
moved after  the  excavation  is  backfilled  on  ac- 
count of  the  displacement  occasioned  by  the 
movement  of  the  soil  to  fill  up  the  voids  left  by 
withdrawing  the  sheeting,  concrete  piles  would 
often  be  suitable  and  sometimes  as  cheap  or 
cheaper  than  satisfactory  wood  or  steel  piles. 

In  other  cases,  such  as  bulkhead  walls,  wing 
walls,  abutment  walls,  and  many  kinds  of  retain- 
ing walls,  the  thicker  concrete  piles  forming  a 
continuous  permanent  structure  may  be  econom- 
ical and  suitable  and  possess  the  great  advantage 
of  being  installed  without  excavation,  pumping, 


or  bracing,  and  may  often  be  substituted  by  the 
contractor  for  some  other  specified  type  of  con- 
struction if  a  satisfactory  design  is  submitted, 
and  the  contractor  is  able  to  install  them  advan- 
tageously. 

Pre-cast  concrete  sheet  piles  have  been  success- 
lull}'  used  in  a  number  of  cases  but  they  were 
generallv  of  large  dimensions  involving  consider- 
able cost  in  casting  and  handling  and  very  heavy 
and  extensive  driving.  When  the  driving  is  hard 
it  imposes  very  heavy  impact  on  the  concrete, 
which  often  injures  them,  is  objected  to  by  many 
engineers,  and  requires  slow,  costly  and  difficult 
operations.  Some  of  these  troubles  may  be 
avoided  by  concreting  the  piles  in  place  by  simple, 
easy  methods  that  have  been  perfected,  but  have 
been  little  used  for  this  purpose.  These  methods 
require  driving  with  the  same  plant  and  opera- 
tions as  are  used  for  ordinary  wood,  steel,  or  con- 
crete piles,  and  when  applied  to  the  pre-cast  meth- 
ods have  the  advantages  of  more  economical  exe- 
cution and  of  eliminating  injury  and  uncertainty 
in  the  finished  construction.  In  both  cases,  or- 
dinary standard  hammers  or  hydraulic  jets  are 
used. 

TONGUE  AND  GROOVE  PILES 

The  tongue  and  groove  type  is,  except  the 
plain,  rectangular  section,  disconnected  units,  the 
simplest  of  pre-cast  sheet  piles,  and  may  be  made 
with   the  tongue  and  groove  integral   with   the 
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pile  or,  usually  more  advantageously,  with  each 
unit  provided  with  two  grooves  G  and  one  wood- 
en splme  S.  After  driving,  the  splines  may  re- 
main permanently  in  position  or  they  may  be 
withdrawn  and  the  grooves  thus  vacated  may  be 
filled  with  concrete,  uniting  adjacent  units.  If 
desirable  to  provide  a  positive  interlock,  the  inner 
ends  of  the  grooves  may  be  enlarged  by  extension 
E,  which  will  key  the  concrete  in  position. 

The  bottoms  of  the  pile  units  should  be  beveled 
to  make  them  draw  together  in  driving,  and  there 
may  be  one  or  more  full-length  jet  pipe  holes  J, 
cored  in  each  pile  unit  to  facilitate  the  use  of 
hydraulic  or  pneumatic  pressure  in  installation. 

LOCK    JOINT    PILES 

Pre-cast  piles  may  be  provided  with  regular 
steel  sheet-pile  interlocks  for  the  installation 
joints.  These  interlocks  may  be  of  any  available 
type  and  are  easily  and  economically  provided  by 
splitting  a  standard  steel  sheet  pile  through  the 
center  longitudinal  line,  punching  holes  through 
the  web  of  each  portion,  and  casting  the  male  and 
female  members  M  and  F,  of  the  joints,  in  the 
concrete,  as  indicated  in  the  sketch,  with  bent  an- 
chor bars  A  passed  through  the  punched  holes. 
One  sheet  pile  12  inches  wide  will  thus  provide 
for  the  interlock  of  a  concrete  pile  unit  two  or 
three  times  as  wide. 

LAP   JOINT    PILES 

A  very  simple  type  of  concrete  sheet  pile  is 
made  with  a  ship-lap  joint  that,  if  carefully  in- 
stalled, will  serve  in  many  cases  without  any 
method  of  interlocking.  If  it  is  desirable  to  pro- 
vide a  positive  interlock  for  this  type,  it  can  be 
easily  and  cheaply  accomplished  by  inserting  full- 
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length  projecting  plates  P,  in  the  transverse  and 
longitudinal  faces  of  the  joints  to  engage  corre- 
sponding recesses  in  the  adjacent  units.  These 
piles  can  be  cast,  like  most  of  the  other  types,  in 
very  simple  forms  and  have  no  delicate  projec- 
tions subject  to  special  injury  in  driving.  Like 
the  other  types,  they  can  be  provided  with  jet 
holes  and  should  have  their  lower  ends  beveled  to 
draw  together  in  driving. 

CAST-IN-PLACE    SHEET    PILES 

Concrete  sheet  piles  can  be  installed  under  any 
conditions  where  it  is  possible  to  drive  a  rugged, 
solid  wood  or  steel  pile  of  the  same  dimensions, 
by  a  combination  of  the  hollow  sheet  pile  unit 
and  driving  bar  principles.  The  hollow  sheet  pile 
of  either  the  Spring  Lock  or  Slip  Joint  type  can, 
under  favorable  conditions,  be  made  of  any  re- 
quired dimensions  and  of  extremely  thin  metal, 
even  as  light  as  18  or  20  gauge,  the  limitation 
usually  being  the  stiffness  required  for  the  pro- 
jecting joint  member  to  be  safely  driven.  This 
enables  the  steel  weight  and  cost  to  be  reduced 
to  a  very  small  amount  and  permits  the  steel  to 
be  left  permanently  in  the  ground  without  in- 
volving serious  expense. 

The  spring  lock  hollow  pile  can  be  made  with 
the  end  entrance  or  the  side  entrance  joint,  and 
with  bent  or  rolled  joint  bars,  the  former  being 
usually  much  cheaper  and  more  convenient.  With 
the  hollow  piles  the  joints  are  not  enclosed  in 
concrete  and  form  exposed  sections  of  the  com- 
pleted structure  which  may  eventually  become 
impaired  or  destroyed,  leaving  narrow  spaces  be- 
tween the  concrete  units  themselves,  a  contin- 
gency that  is  not  likely  to  happen  for  many  years 
and  then  probably  not  until  after  subterranean 
conditions  have  been  so  permanently  established 
that  it  may  not  be  injurious. 

In  both  cases  the  lower  end  of  the  pile  web 
projects  beyond  the  flanges  and  is  bent  180  de- 
grees to  form  a  hook  H,  or  pocket  engaging  the 
lower  end  of  a  solid  wood  or  steel  driving  bar, 
somewhat  longer  than  the  pile  unit,  which  re- 
ceives the  impact  of  the  hammer,  relieves 
the  steel  pipe  of  all  stress  except  tension, 
and  is  removed  as  soon  as  the  pile  has  been  driven 
to  required  penetration.  This  provides  a  very 
substantial  chisel  edge  that  is  not  injured  by  en- 
countering ordinary  obstacles,  can  cut  through  or 
displace  many  of  them  without  impairing  the  in- 
tegrity of  the  steel  pile,  and  is  entirely  independ- 
ent i  if  the  subsequent  concreting. 

COVERED    UNIT    TILES 

The  covered  unit  type  of  concrete  pile  pos- 
sesses several  features  of  great  superiority  that 
make  it  convenient,  economical  and  extremely 
desirable  for  either  heavy  or  thin  sheeting  where 
a  perfectly  regular  flat  construction  of  absolute 
uniformity  and  integrity  is  required. 

For  thin  sheeting  it  is  made  with  ordinary 
slip  joint  pile  units,  all  of  which  arc  duplicates. 
Each  unit  is  driven  with  a  driving  bar  engaging 
the  hook  bottom  and  the  lip  L,  of  the  hook  is 
extended  far  enough  to  cover  the  lower  end  of  a 
detachable  back  plate  P.  covering  the  face  of  the 
driving  bar  opposite  to  the  pile  web  W.    As  each 
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sive  unit  is  driven,  the  web  of  the  slip 
joim  pile  is  inserted  at  K.,  between  the  cover  plate 
and  the  joint  flange  of  the  previous  pile,  thus 
making  the  steel  construction  continuous  on  both 
sides.  The  plate  P,  covering  the  channel  shape 
hollow  Of  the  assembled  pile,  makes  a  completely 
.(1  rectangle  which,  after  the  withdrawal 
of  the  driving  bar  is  filled  with  concrete.  After 
oncrete  has  set  the  detachable  plate  P  can 
be  withdrawn  and  used  again,  in  which  case  it  is 
usually  made  of  heavy  metal,  but  if  it  is  desired 
to  retain  it  permanently  in  position  it  may  be 
made  of  very  thin  metal  and  thus  reduce  the  cost 
of  steel.  If  reinforcement  is  required,  any  de- 
sired  amount  may  be  assembled  and  placed  in 
position  after  the  driving  bars  have  been  with- 
drawn. 

If  the  thickness  of  the  sheet  pile  is  consider- 
able it  may  be  more  economical  to  fabricate  the 
steel  slip  joint  piles  with  two  separate  patterns, 
one  having  very  narrow  flanges  and  the  other 
having  flanges  as  wide  as  the  full  thickness  of 
the  required  sheeting,  thus  locating  the  interlocks 
near  one  face  of  the  pile  and  using  only  one 
thickness  of  metal  for  the  bulk  of  the  flange  in- 
stead of  the  four  thicknesses  that  would  be  re- 
quired if  all  of  the  flanges  extended  across  the 
full  width  of  the  sheeting. 

With  this  type  of  sheeting,  if  the  steel  even- 
tually disappears  entirely  through  corrosion  the 
integrity  of  the  sheeting  will  be  in  no  way  im- 
paired except  by  the  negligible  loss  of  the  inter- 
lock, which  is  chiefly  necessary  for  installation 
purposes. 

The  rights  to  use  the  patented  slip  joint,  spring 
lock  joint  and  driving  bar  features  are  easily  ob- 
tained, and  the  steel  piles,  weighing,  according 
to  width,  3  pounds  or  even  less  per  square  foot 
of  web,  can  be  fabricated  from  standard  commer- 
cial sheets  at  any  place  where  a  bending  brake 
of  adequate  capacity  is  available,  by  two  or  three 
men,  at  the  rate  of  50  to  400  square  feet  per 
hour,  according  to  dimensions. 


Immigration  Notes 


Notwithstanding  the  reports  of  excessive  im- 
migration that  are  used  to  justify  the  support  of 
restrictive  measures,  the  number  of  alien  emi- 
grants from  the  United  States  has  until  now  for 
a  long  time  exceeded  that  of  the  immigrants, 
causing,  last  year,  a  decrease  of  10,138  in  our 
alien  population.  During  the  last  fiscal  year  end- 
ing July  1,  there  were  admitted  to  the  United 
States,  exempted  especially  from  the  head  tax, 
contract  labor  law  and  literacy  test,  a  total  of 
21,895  laborers  from  Mexico,  West  Indies  and 
Canada,  all  engaged  for  agricultural  work. 

Chinese  immigration,  although  still  very  light, 
showed  an  increase  of  about  1,350  over  the  num- 
ber for  the  previous  year.  Statistics  show  that 
the  proportion  of  females  in  the  total  number  of 


immigrants  is  this  year  42.4  against  an  average 

of  33.5  for  the  four  years  previous  to  the  war.    In 

the  ten  years  previous  to  the  war  there  were  ad- 

i   1,617,018  aliens  that  would  at  the  present 

debarred  by  literacy  tests. 


Dispatches  from  Warsaw  report  great  numbers 
of  immigrants,  largely  Russians  and  Jews,  in  a 
destitute  condition  and  infected  with  disease, 
that  are  passing  through  Poland  en  route  for  the 
I  n i ted  States. 


Frederick  A.  Wallis,  immigration  commission- 
er at  Ellis  Island,  states  that  more  than  3,000 
immigrants  are  coming  to  Ellis  Island  almost 
daily  and  that  the  arrivals  for  the  fiscal  year 
1920-1921  will  be  more  than  1,000,000.  He  esti- 
mates that  more  than  10,000,000,  probably  15,- 
000,000,  are  now  waiting  in  Europe  to  come  here 
but  that  they  are  not  all  immigrants  in  the  strict 
sense  of  the  term,  many  of  them  being  refugees 
from  the  war-burdened  countries.  He  estimated 
that  at  least  8,000,000  Germans  are  ready  to  im- 
migrate here,  that  3,500,000  Italians  are  also 
ready,  and  that  even  the  Dutch  are  immigrating 
by  thousands. 

Commissioner  Wallis  says  that  "we  undoubted- 
ly need  a  great  many  of  these  people,  but  when 
our  country  is  in  the  process  of  readjustment  it 
undoubtedly  would  be  a  good  thing  if  we  could 
establish  some  sort  of  differential  selection 
scheme  for  the  admission  of  these  immigrants, 
excluding  the  barterers,  and  the  lazy  classes  that 
mostly  make  for  radicalism.  At  present  most  of 
them  are  going  to  the  large  cities  and  should  be 
distributed  throughout  the  count/ry."  Mr.  Wallis 
ended  by  saying  "when  in  doubt,  deport." 


The  tendency  toward  lower  wage  scales  has 
become  more  marked.  Reports  of  reductions  in 
wages  of  common  labor  come  from  all  parts  of  the 
country,  and  appear  to  be  confined  to  no  particu- 
lar industry.  Textile  mills  generally  may  be  said 
to  have  reached  a  lower  wage  level,  and  the  move- 
ment is  progressing  in  the  iron  and  steel  and  metal 
mining  industries. 

Resistance  on  the  part  of  workmen  to  lower 
wage  scales  is  not  much  in  evidence.  There  are  as 
many  instances  of  voluntary  offers  on  the  part  of 
workmen  to  accept  reduced  rates  as  there  are  of 
refusals.  On  the  other  hand,  a  few  demands  for 
further  increases  are  reported,  mostly  incident  to 
negotiations  for  the  renewal  of  agreements. 


The  Southern  Pine  Association's  Weekly  Trade 
Barometer  reports  that  for  the  week  ending  De- 
cember  24  the  production  from  105  mills  was 
30,914,790  feet  as  compared  with  a  normal  pro- 
duction of  73,918,812,  showing  a  production  58.18 
per  cent  below  normal.  Reports  from  84  mills 
show  that  during  this  week  IS  were  shut  down 
completely,  6  operated  one  day  each,  16  operated 
two  days  each,  3  operated  three  days  each,  13  op- 
erated four  days  each,  18  operated  five  days  each 
and  only  10  operated  on  full  time. 
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Recent  Legal  Decisions 


VALIDITY     OF     SIDEWALK    CONTRACT-ALTERNATIVE     AS 
TO  MATERIALS 

The  Indiana  Appellate  Court,  Indiana  Truck 
Farm  Co.  v.  Town  of  Schneider,  128  N.  E. 
617,  holds  that  resolutions  for  the  construction  of 
a  sidewalk  were  not  void  for  uncertainty  because 
they  required  the  sidewalk  to  be  laid  on  a  suitable 
foundation  of  "cinders,  sand  or  other  equivalent 
material,"  and  that  it  be  made  of  crushed  stone 
or  gravel.  The  alternative  as  to  materials  did 
not  affect  the  substantial  quality  of  the  walk,  and 
merely  gave  the  owners  and  contractors  an  op- 
tion to  use  the  most  available  material. 

The  contract  was  not  void  as  against  public 
policy  because  it  provided  that  the  contractor  was 
to  establish  grades  and  make  cuts  according  to 
the  directions  of  the  engineer,  where  it  also  pro- 
vided that  the  direction  of  the  engineer  was  to  be 
according  to  the  plans,  profile  and  specifications, 
and  therefore  there  was  no  delegation  of  discre- 
tionary powers  to  the  engineer. 


POWERS    OF    MUNICIPALITIES    TO    CONSTRUCT    IMPROVE- 
MENTS   BEYOND    LIMITS 

In  general,  a  municipality  is  competent  to  apt 
beyond  its  boundaries  only  in  those  cases  in 
which  it  is  so  empowered  by  legislative  authority, 
and  it  is  necessary,  in  passing  upon  the  validity 
of  acts  of  a  municipality  performed  beyond  its 
boundaries,  to  look  to  the  general  laws  and  mu- 
nicipal charters  for  the  requisite  authority.  In 
certain  instances,  owing  to  the  urgency  of  ex- 
treme expediency  or  necessity,  express  authority 
is  dispensed  with  and  the  power  of  the  munici- 
pality to  perform  certain  acts  beyond  its  boun- 
dary is  implied  as  incidental  to  the  existence  of 
other   powers   expressly   granted.     Thus,   it   has 

I said  that,  where  a  municipality  has  power  to 

construct  sewers,  it  may,  as  an  implied  incident 
to  such  power,  extend  the  same  beyond  its  boun- 
daries when  necessarily  or  manifestly  desirable, 
as,  for  example,  to  obtain  outlets.  Likewise,  a 
municipalitj  possessing  power  to  supply  its  in- 
habitants with  water  may  acquire  for  that  pur- 
pose a  water  supply  without  its  territory.  And 
in  municipalities  have  been  held  authorized 
to  supplj  light  and  water  to  points  beyond  their 
bounda 

Where  a  city  proposed  to  issue  bonds  for  the 
construction  of  a  pleasure  pier  and  jetty  on  its 
front,  which  would  extend  beyond  the 
city's  limits,  the  proceedings  being  taken  under 
California  St.  I'M 5,  p.  99,  providing  for  the  for- 
,i  of  districts  within  municipalities  for  the 
acquisition  or  construction  of  public  improve- 
ments "therein,"  the  California  Supreme  Court 
held,  Mulvillc  v.  City  of  San  Diego,  192  Pac.  702, 
that  tlie  statute  denies  power  to  construct  or  ac- 
quire  such  an  improvement  beyond  the  boun- 
daries of  the  district,  "therein"  meaning  in  that 
plai  e 


INJUNCTION  OF  SALE  OF  PROPERTY  FOR  SIDEWALK  TAX 
REFUSED 

The  Iowa  Supreme  Court  holds,  Matson  v. 
Mitchell,  179  N.  W.  173,  in  a  suit  to  enjoin  a  sale 
of  realty  for  a  sidewalk  tax  and  to  cancel  the  tax, 
where  the  principal  ground  relied  on  by  the  plain- 
tiff was  that  the  permanent  walk  was  not  built 
on  the  permanent  grade,  and  that  no  such  grade 
was  established,  the  burden  of  proof  was  on  the 
plaintiff.  The  mayor  and  town  council,  acting  in 
good  faith,  passed  a  resolution  ordering  the  plain- 
tiff to  construct  the  sidewalk.  This  was  known  to 
him,  and  he  knew  they  were  constructing  it,  with 
the  intention  of  assessing  the  cost  against  his 
property.  He  stood  by  and  without  objection  al- 
lowed the  town  to  finish  the  work  and  pay  the  con- 
tractor. Plaintiff  having  the  burden,  it  was  pre- 
sumed, in  the  absence  of  evidence  to  show  that  the 
assessment  was  not  according  to  benefits,  that 
there  was  some  benefit  and  that  the  amount  de- 
termined by  the  council  should  be  allowed  to 
stand.  The  plaintiff  by  his  conduct  was  estopped 
to  enjoin  the  sale. 


EXPERT    TESTIMONY    AS    TO    THE    UNFITNESS    OF    SEWER 

MATERIAL     HELD     INADMISSIBLE     AS 

IMPROPERLY   BASED 

In  a  contractor's  action  against  a  village  to  re- 
cover under  a  contract  to  construct  a  sewer  from 
vitrified  segment  block,  taken  over  and  completed 
by  the  village  under  the  claim  that  the  material 
and  workmanship  were  defective,  the  Michigan 
Supreme  Court,  Porath  v.  Highland  Park,  179  N. 
W.  229,  reversed  a  judgment  for  the  plaintiff  and 
granted  a  new  trial  for  the  erroneous  admission  of 
expert  evidence  that  vitrified  segment  block  sew- 
ers had  been  failures  in  certain  cities  in  the  United 
States  and  Canada,  followed  by  the  opinion  of  the 
expert  that  such  failures  were  due  to  the  unfitness 
of  the  vitrified  segment  block  for  such  purposes. 
This  testimony  raised  collateral  issues  which  it 
was  very  difficult  for  the  village  to  meet.  It  raised 
an  issue  as  to  each  sewer  mentioned,  whether  it 
was  constructed  under  similar  soil  and  other  con- 
ditions, whether  the  blocks  were  similar  in  quality, 
and  after  this  whether  the  failure  was  due  to  de- 
Eel  tive  material  or  poor  workmanship. 

It  was  held,  however,  that  the  contractor  could 
not  be  held  responsible  for  the  use  of  particular 
blocks  passed  under  the  inspection  and  by  order 
of  the  engineer,  the  contract  providing  that  the 
work  was  to  be  done  to  the  satisfaction  of  the  vil- 
lage engineer  and  village  council ;  and  that  evi- 
dence that  the  village  engineer  had  passed  certain 
materials  was  admissible  on  the  question  of 
whether  the  work  was  done  according  to  the  con- 
tract notwithstanding  the  council  refused  to  ap- 
prove. Failure  to  get  the  approval  of  both  would 
not  preclude  him  from  showing  that  his  work  had 
i he  approval  of  one  of  them. 
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NEWS  OF  THE  SOCIETIES 


Jim.  10—  HARTFORD  BRANCH, 
CONNECTICUT  SECTION,  AMERI- 
CA X  SOCIETY  OF  MECHANICAL 
ENGINEERS.  City  Club,  Hartford, 
Conn. 

Jon.  H— TOLEDO  SECTION,  AMER- 
ICAN SOCIETY  OF  MECHANICAL 
ENGINEERS.  Toledo  Commerce  Cluu. 
Jan.  11-13—  ASSOCIATED  BUILD- 
ING CONTRACTORS  OF  ILLINOIS. 
mp>,  chamber  of  Commerce  Building, 
Chicago.   111. 

Jan.  1-1 — COLUMBUS  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS'.  Engineers  CIud, 
Southern  Hotel. 

Jan.  17-18 — OHIO  STATE  ASSOCI- 
ATION OF  BUILDERS'  EXCHANGES. 
Ohio  Hotel,   Youngstown,  O. 

Jan.  18 — WATER  ROWER  LEAGUE 
OF  AMERICA.  First  annual  meet- 
ing. Engineering  Societies'  Building 
New    Y'ork    Citv. 

Jan.  18-20 — IOWA  ENGINEERING 
SOCIETY.  Annual  meeting.  Des 
Moines,    la. 

Jan.  19  —  INTERNATIONAL  CUT 
STONE  CONTRACTORS'  AND  QUAR- 
RYMEN'S  ASSOCIATION,  Inc.  An- 
nual meeting.  Congress  Hotel,  Chi- 
cago,   111. 

Jan.  ID  —  AMERICAN  SOCIETY 
CIVIL  ENGINEERS.  New  York  City. 
Jan.  25  —  ATLANTA  SECTION. 
\MERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Joint  meeting 
with  Atlanta  Section,  A.S.C.E.  Carne- 
gie  Library. 

Jan.  25  —  PHILADELPHIA  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.  Engineers 
Club  of  Philadelphia. 

Jan.  2r,-27  —  MICHIGAN  ENGI- 
NEERING SOCIETY".  STATE  AS- 
SEMBLY OF  THE  A.A.E.,  Detroit, 
Mich. 

Jan.  25-27 — CANADIAN  NATIONAL 
CITY'  PRODUCTS  ASSOCIATION. 
19th  annual  convention.  Carls-Rite 
Hotel,  Toronto. 

Jan  25-27  —  THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 
later. 

Jan.  25,  2<i.  27— ASSOCIATED  GEN- 
ERAL CONTRACTORS.  Annual  meet- 
ing. New  Orleans.  Secretary's  Office. 
Washington.   D-    C. 

Jan.      28  —  COLORADO      SECTION, 
AMERICAN    SOCIETY    OF    MECHAN- 
ICAL  ENGINEERS.     Metropole  Hotel. 
Jan.  31-Feh.   6— NATIONAL   BRICK 
MANUFACTURERS'  ASSOCIATION 

AND  COMMON  BRICK  MANUFAC- 
TURERS' ASSOCIATION  OF  AMER- 
ICA. Joint  meeting.  Hotel  Pennsyl- 
vania,  New   York    Citv. 

Feb.  1-2-NEW  YORK  STATE  AS- 
SOCIATION OF  BUILDERS.  Conven- 
tion.     Rochester,  N.   Y'. 

Feb.  1,  2,  3— ONTARIO  PRO- 
FESSIONAL MEETING  in  conjunc- 
tion with  the  annual  meeting  of  the 
Engineering  Institute  of  Canada.  To- 
ronto. 

Feb.  7-8 — FLORIDA  ENGINEER- 
ING SOCIETY".  Annual  meeting. 
Lakewood,  Fla. 

Feb.  0-12  —  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION.  Eight- 
eenth annual  convention,  eleventh 
American  Good  Roads  Congress  and 
twelfth  National  Good  Roads  Show, 
Coliseum,   Chicago,  111. 

May  17-19 — NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort  Wayne,  Ind. 

June  7-9 — NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.      San   Francisco.  Cal. 

jane — CONFERENCE  OF  MAYOUS 
AND  OTHER  CITY'  OFFICIALS,  State 
of  N.  Y'.  12th  Annual  Conference. 
Elmira.   X.   Y. 

June  0-10,  1921 — AMERICAN  WA- 
TER WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland.  Ohio.  Sec- 
retarv,  J.  M.  Diven,  153  West  71st 
St..   New  York. 


THE    M-:\\     KM.LtM)    WATER 
WORKS    ASSOCIATION 

The  annual  meeting  of  this  associa- 
tiuii  will  be  held  at  Copley  Square  Ho- 
ld, Boston,  on  January  12,  1921.  Besides 
routine  business  there  will  be,  at  11 
a.  m.,  meeting  of  the  executive  commit- 
tee at  the  headquarters,  Tremont  Tem- 
ple. 1  p.  m.,  lunch  will  be  served  at 
Copley  Square  Hotel.  2  p.  m.,  reports 
of  committees:  "Standards  of  Purity 
for  Water,"  Mayo  Tolman,  chairman ; 
"Revision  of  Constitution  and  By- 
Laws,"  Henry  V.  Macksey,  chairman; 
"Standard  Specifications  for  Cast  Iron 
Pipe  and  Special  Castings,"  Frank  A. 
Mclnnes,  chairman;  "Standard  Speci- 
fications for  Fire  Hydrants,"  H.  0.  La- 
count,  chairman;  "Statistics  of  Water 
Purification  Plants,"  George  C.  Whip- 
ple, chairman ;  "Leakage  of  Pipe 
Joints,"  Frank  A.  Barbour,  chairman; 
"Standard  Specifications  for  Water 
Meters,"  Charles  W.  Sherman,  chair- 
man ;  "Proposed  Standard  Schedule  for 
Grading  Cities  and  Towns  of  United 
States  with  Reference  to  Their  Fire 
Defenses  and  Physical  Conditions," 
Frank  A.  Mclnnes,  chairman;  "A 
National  Water  Law."  Caleb  M.  Sa- 
ville,  chairman;  "Extension  of  Mains," 
Caleb  M.  Saville,  chairman;  "Pump- 
ing Station  Records,"  A.  O.  Doane, 
chairman ;  "Watershed  Losses,"  Robert 
E.  Horton,  chairman;  "Investigate  Dis- 
crimination in  Rates  Charged  by  Fire 
Insurance  Companies  against  Water 
\\  '>rki  Pumping  Stations  and  in  Favor 
of  Electric  Power  Stations,"  Gorham 
Dana,  chairman ;  "Standardization  of 
Brass  Fittings,"  David  A.  Heffernan, 
chairman. 

Regular  order  of  business :  Report 
of  the  secretary;  report  of  the  treas- 
urer; report  of  the  editor;  report  of 
the  auditors ;  annual  address  of  the 
president ;  election  of  officers — report 
of  tellers  appointed  to  canvass  ballots ; 
meeting  of   1921  executive  committee. 

Henry  V.  Macksey,  president ;  Frank 
J.  Gifford,  secretary,  715  Tremont 
Temple,  Boston,  Mass. 


for  a  department  of  public  works.  The 
members  of  this  committee  are: 
\\ .  Hand,  assistant  to  the  pres- 
ident of  the  Chicago  &  Northwestern 
Railway,  Chicago;  Morris  Bien,  assis- 
tant director  of  the  United  States  Rec- 
lamation Service,  Washington ;  W.  L. 
n.  consulting  engineer,  Kansas 
i  it;.  ;  .\.  X.  Johnson,  dean  of  engi- 
neering in  the  University  of  Maryland, 
College  Park,  Md. ;  Dr.  Frederick  H. 
Xewell ;  W.  A.  E.  Doying,  chief  in- 
specting engineer  of  the  Panama  Ca- 
nal. Washington;  and  Dr.  A.  D.  More- 
consulting  engineer,  Washing- 
ton.   

The  report  of  the  committee  on  pre- 
ferred activities  for  1921  recommends: 
1.  Endeavor  to  raise  level  of  engineers' 
salaries.  2.  Support  Public  Works 
Bill.  J.  Support  state  license  law.  4. 
Increase  efficiency  of  employment  sys- 
tem. 5.  Promotion  of  social  features 
in  local  chapters.  6.  Incorporate  busi- 
ness education  in  "Professional  Engi- 
neer." 7.  Increase  membership  syste- 
matically. 8.  Manager  form  of  citv 
government.  9.  Budget  system  at  na- 
tional headquarters.  10.  Membership 
to  take  active  part  in  legislation.  11. 
Make  local  chapters  more  effective.  12. 
Co-operation   with  other   societies. 


AMERICAN      ISSOC  IATIOX     OF 
ENGINEERS 

$500  has  been  appropriated  by  the 
executive  committee  of  the  American 
Association  of  Engineers  from  the 
national  treasury  to  assist  in  the  pros- 
ecution  of  the  Pihlfeldt-Young  case 
against  the  city  of  Chicago.  These  two 
men  claim  that  they  were  discharged 
from  their  respective  positions  of 
bridge  engineer  and  assistant  bridge 
engineer  without  sufficient  cause.  The 
Chicago  chapter  of  the  A.  A.  E.  is 
raising  a  fund  to  assist  in  prosecuting 
the  case,  and  this  appropriation  from 
the  national  association  will  be  paid 
to  the  executive  committee  of  the  Chi- 
cago chapter  as  needed,  and  at  such 
times  as  are  approved  by  the  national 
executive  committee. 


In  connection  with  the  conference 
on  employment  and  education  held  by 
the  American  Association  of  Engineers' 
on  November  12,  a  brief  questionnaire 
was  sent  to  educators  and  engineers 
asking  for  their  opinion  as  to  whether 
engineering,  legal  and  other  profes- 
sional college  courses  should  be  pre- 
ceded by  one  or  two  years  of  general 
collegiate  training.  Out  of  the  154  re- 
plies received.  99  were  in  favor  of  two 
years  of  general  education,  43  were 
in  favor  of  one  year  and  only  12  were 
opposed  to  any  general  collegiate  train- 
ing in  addition  to  the  professional 
course.  Fifty-four  of  the  replies  were 
from  deans,  professors  or  instructors 
in  engineering  colleges  and  the  bal- 
ance were  from  consulting  engineers, 
chief  engineers  and  other  engineers. 


At  a  joint  dinner  of  the  Memphis 
Chapter  of  the  American  Association 
of  Engineers  and  the  Memphis  Engi- 
neers' Club  on  December  20,  given  in 
honor  of  a  delegation  of  state  legisla- 
tors, the  lawmakers  were  informed  of 
the  contents  of  two  bills  prepared  for 
introduction  before  the  recent  session 
of  the  legislature.  One  provides  for  a 
department  of  sanitary  engineering  in 
th<  state  board  of  health  and  the  other 
provides  for  the  licensing  of  engineers 
ami  architects.  Several  prominent  en- 
-  and  architects  spoke  in  favor 
i   bills. 


The  American  Association  of  Engi- 
neers has  appointed  a  committee  of 
seven  engineers  to  study  and  report  on 
the  various  bil)s  presented  to  Congress 


A  campaign  to  find  positions  for  pro- 
fessional engineers  thrown  out  of  po- 
sitions on  account  of  slacking  up  of 
engineering  work  has  been  undertaken 
by  the  Oregon  Chapter,  which  has  ap- 
propriated a  sum  of  money  to  be  spent 
within  the  next  three  months  in  ad- 
vertising in  newspapers  and  magazines. 
County  commissions  will  be  asked  to 
go  ahead  with  some  of  their  work  in- 
stead of  waiting  until  spring,  and  other 
methods  will  be  pursued. 
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EXECUTIVE     BOARD,     FEDERATED 

American    engineering 

SO<  [ETIES 

\  meeting  of  the  executive  board  of 
the  Federated  American  Engineering 
Societies  was  held  in  New  York  on 
December  17,  which  was  presided  oyer 
by  Herbert  Hoover,  president  of  the 
society.  Every  member  of  the  council 
was  present  with  the  exception  of  A. 
M  Greene,  and  two  new  members  ot 
the  board  were  elected,  W.B  Powell 
and  Gardner  S.  Williams.  The  follow- 
ing standing  committees  were  ap- 
pointed: Procedure— Calvert  Town- 
lev  chairman ;  Herbert  Hoover,  ex-ot- 
ficio ;  W.  E.  Rolf e,  D.  S.  Kimball  J. 
Parke  Charming,  L.  W.  Wallace  and  L. 
P.  Alford;  Constitution  and  By-Laws 
— W  B  Powell,  chairman ;  C.  F.  Scott 
and  D  S.  Kimball ;  Publicity  and  Pub- 
lications—L.  P.  Alford,  chairman;  H. 
W  Buck  and  H.  E  Howe;  Member- 
ship and  Representation— J.  E.  Ober- 
lin,  chairman;  L.  W.  Wallace  and  A. 
S  Dwight;  Finance— William  McUel- 
kui.  chairman ;  E.  Ludlow,  C.  Townley, 
L  W  Wallace,  ex-officio;  Public  At- 
f airs— J  Parke  Channing,  chairman; 
Fred  J.  Miller,  L.  B.  Stillwell. 

The  immediate  program  of  the  coun- 
cil was  then  considered.  Mr.  Hoover 
stated  that  engineers  all  over  the  coun- 
try seemed  to  want  to  join  the  feder- 
ation movement,  but  that  the  trend  was 
for  territorial  organization,  rather  than 
national.  A  committee  was  appointed 
to  look  into  this  matter.  It  was  de- 
cided that  the  American  Engineering 
Council  is  not  to  affiliate  with  the 
United  States  Chamber  of  Commerce. 
The  matter  of  publicity  was  then  taken 
up  and  $1,000  was  authorized  by  the 
council  as  an  initial  fund  to  carry  on 
publicity  work. 

AMERICAN  ASSOCIATION  OF  STATE 
HIGHWAY    OFFICIALS 

The  annual  meeting  of  the  American 
Association  of  State  Highway  Officials 
was  held  in  Washington  December  13- 
16.  Traffic  problems,  including  the  reg- 
ulation of  vehicle  loads,  classification 
of  roads  and  road  types  in  relation  to 
traffic  service  value  were  discussed. 
Foundation  design  and  structure  were 
emphasized  as  the  primary  construc- 
tion problems  of  the  future. 

The  opening  address  was  by  the  Hon. 
E.  T.  Meredith,  Secretary  of  Agricul- 
ture. He  announced  that  he  had  urged 
,  nacl  immediate  legisla- 
tion to  continue  federal  aid  beyond 
June  30,  1921,  when  die  aid  provided 
by  the  present  act  terminates.  Thomas 
l'[.  MacDonald,  chief  of  the  Bureau 
'nblic  Roads,  then  summarized  the 
federal-aid  work.  A  resolution  was 
submitted  by  C.  M.  Babcock,  Minneso- 
ta, calling  upon  the  executive  commit- 
■  it d  the  aid  of  a  supplementary 
committee  of  five,  to  urge  upon  Con- 
gress the  enactment  of  federal  aid  leg- 
islation. 

Traffic  problems  were  next  consid- 
ered. The  first  paper  was  one  on 
"Traffic  Census,"  by  A.  N.  Johnson, 
who  commended  the  practice  of  Mary- 
land which  is  distinguished  by  the  care- 
ful classification  of  vehicles,  some 
twenty  classes  being  recorded.  A.  W. 
Dean.  Massachusetts,  took  exception  to 
this,   holding   the  classification   as   too 


complex,  and  advocating  just  five 
classes.  The  whole  weight  of  the  traf- 
fic and  not  the  number  and  classifica- 
tion of  the  vehicles  is  the  important 
question.  Uniform  state  laws  limiting 
the  loads  on  vehicles  were  then  urged 
by  C.  J.  Bennett  of  Connecticut. 
Thomas  Maddock,  Arizona,  and  J.  N. 
Cole,  Massachusetts,  took  active  part 
in  the  discussion  which  followed  on 
this  subject.  Methods  of  regulating 
vehicle  loads  were  then  proposed  by 
J.  A.  Mackall  of  Maryland. 

The  next  topic  for  discussion  was 
road  structure.  Papers  were  read  by 
A.  T.  Goldbeck,  C.  M.  Upham,  A.  R. 
Hirst,  W.  D.  Uhler  and  Clifford  Older, 
all  indicating  a  pronounced  trend  of 
thought  toward  greater  consideration 
of  foundation  construction  and  less 
concern  about  types  of  surfacing.  An 
improvement  in  railway  transportation 
of  road  materials  is  predicted  for  1921. 

W.  R.  Neel  of  Georgia  urged  modi- 
fication of  contract  requirements  to 
meet  the  present  conditions.  He  told 
of  the  successful  experience  this  season 
with  a  cost-plus  contract.  F.  S.  Greene 
of  New  York  took  a  stand  in  favor  of 
the  cost-plus  contract,  which,  he  said, 
would  encourage  contractors  and  offer 
opportunities  for  economy. 

Three  resolutions  were  passed  all 
calling  for  federal  aid  of  some  sort. 
These  were :  the  continuance  of  federal 
aid  on  the  basis  of  present  legislation 
with  certain  modifications;  appropria- 
tions by  the  Secretary  of  Agriculture 
of  money  for  research  on  the  basis  of 
equal  appropriations  by  the  state ;  and 
legislation  providing  for  further  distri- 
bution of  surplus  war  materials. 
MINNESOTA  JOINT  ENGINEERING 
BOARD 

At  a  meeting  on  November  27  the 
Minnesota  Joint  Engineering  Board 
elected  the  following  officers:  Presi- 
dent, Adolph  F.  Meyer ;  vice-president, 
H.  T.  Downs;  secretary-treasurer, 
Hans  J.  Meyer.  Six  societies  have  rat- 
ified the  constitution  of  the  proposed 
Minnesota  Federation  of  Architectural 
and  Engineering  Societies. 
IOWA  ENGINEERING  SOCIETY  AN- 
MAL  MEETING 

The  annual  meeting  of  the  Iowa  En- 
gineering Society  will  be  held  at  the 
Chamberlain  Hotel  in  Des  Moines  on 
January  18,  19  and  20.  Every  indica- 
tion points  toward  a  very  successful 
meeting.  A  feature  of  the  occasion 
outside  of  the  usual  technical  and  so- 
cial program  will  be  the  manufacturers' 
exhibit. 

There  are  now  approximately  1,200 
registered  engineers  in  the  State  of 
Iowa.  This  fact  coupled  with  the  fact 
that  the  state  legislature  meets  in  Des 
Moines  in  January  is  arousing  unusual 
interest  in  this  meeting. 

COMING   MEETINGS  <>F  LOCAL  SEC- 
TIONS   OF     IMBRICAN    SOCIETY 
OF    MECHANICAL    ENGINEERS 
Jnn.     is     in  iSTl  IN,     Joint      meel  Ing 
with    the    Boston   Section    ot    the    \     I 
i       Mr    w     s    Murray,  ol   the  Super 
Power    Survej  .    on    I  he    Super    i  ■<>'.  i  p 

Feb,   H     ''':'■  r    Power   I  levelopment 
tand  bj    Steam   Stations   as   ap- 
plied to  the  general  subject  oi    Powc  i 

Di     ■    "i  in,  M  t   in  New  England. 

I-Vh.     ^s       IMUI.AI'in.l'II  l.\.      at      lli,< 
i  Hub  ot  Philadelphia.  Pi  ot 
ter   S.    Kimball.   Consulting    Engi- 
neer,   1 1 haca,    N*.    v..    on    "  \     Bi !>  t 

i        i  i  ..i    thi    Eng Ineer." 


PERSONALS 


Andrews.  Harry  C,  former  resident 
engineer,  Boone  county,  W.  Va.,  high- 
way department,  is  now  assistant  engi- 
neer of  public  roads,  Raleigh  county, 
W.  Va. 

Lesage,  Thomas  W\,  for  thirty-three 
years  in  the  service  of  the  city  of  Mon- 
treal, and  recently  consulting  engineer 
to  the  water  works  department,  has  re- 
signed, effective  January  1,  1921. 

Cloney,  Thomas,  formerly  city  clerk, 
has  been  appointed  city  manager  of 
Vicksburg,  Mich. 

Smith,  L.  B.,  district  secretary  of  the 
American  Association  of  Engineers, 
represented  the  engineers  in  New  York 
at  the  invitation  of  Mayor  Hylan,  and 
in  Chicago  the  association  was  repre- 
sented by  R.  C.  Bailey. 

Stoner,  K.  S.,  chief  of  the  valuation 
department  of  the  Terminal  Railroad 
Association  of  St.  Louis,  has  been  ap- 
pointed by  President  Sherman  of  the 
American  Association  of  Engineers  on 
the   National   Railroad   Council  of   the 

A.  A.  E.,  to  succeed  Mr.  Winship  of 
St.  Louis,  who  has  resigned. 

Strong,  William  J.  H.,  of  the  Lake 
Breeze  Motor  Co.,  of  Chicago,  presi- 
dent of  the  Chicago  chapter  of  the 
American  Association  of  Engineers, 
will  address  the  Ohio  Engineering  So- 
ciety on  January  12. 

Brown,  G.  Chester,  chief  mining  en- 
gineer for  the  California  Industrial  Ac- 
cident Commission,  has  been  elected 
president  of  the  San  Francisco  chapter 
of  the  A.  A.  E.,  to  succeed  William  S. 
Wollner.  The  chapter  now  has  646 
members. 

Greene,  G.  B.,  general  manager  of  the 
General  Supply  Co.,  of  Canada,  Ltd., 
was  re-elected  president  of  the  Ottawa 
branch  of  the  Association  of  Canadian 
Building  and  Construction  Industries  at 
the  annual  meeting  a  short  time  ago. 

LeClair,  Georges  C,  has  been  ap- 
pointed superintendent  of  the  incinera- 
tor department  of  the  city  of  Montreal, 
to  succeed  J.  E.  Nantel,  wdio  is  retiring. 

Howard,  Norman  J.,  bacteriologist  in 
charge  of  the  filtration  plants  of  the 
city  of  Toronto,  has  resigned  in  order 
to  accept  a  position  as  manager  of  the 
water  works  department  of  the  General 
Supply  Co.,  of  Canada,  Ltd. 

Graeser,  C.  F.,  formerly  resident  en- 
gineer on  design  and  construction  of 
municipal  improvement  work  with  W. 

B.  Saunders,  consulting  engineer,  He- 
lena. Mont.,  has  accepted  a  position  as 
assistant  engineer,  Minnesota  Highway 
Department. 

Phillips,  Hiram  D.,  assistant  division 
engineer,  Massachusetts  State  Depart- 
ment of  Public  Works,  Bureau  of 
.ays.  has  been  appointed  engineer 
itict  No.  2,  Franklin  and  Hamp- 
shire counties.  Conn.,  to  succeed  C.  H. 
5,  resigned. 

Klorer,  John,  vice-president  of  the 
New  Orleans  Chapter  of  the  American 
Association  of  Engineers,  has  been  ap- 
pointed city  engineer  of  New  Orleans. 

Peabody,  Lionel  Henry,  Jr..  civil  en- 
gineer, who  at  two  different  times  was 
in  the  employ  of  the  Rhode  Island 
Stale  Highway  Department,  died  on 
November  15,  at  Shawomet,  R.  I. 
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Describing  New  Machinery,   Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


ll\l<l\     CONCRETE    HEATERS 

( Ill-burning  heaters  made  by  the 
Hauck  Manufacturing  Company  are  il- 
lustrated   in    their    bulletin     No.    130, 

which  deals  chiefly  with  heaters  in- 
tended to  be  used  for  concrete  placed 
in  cold  weather.  The  successful  ap- 
plication < > f  the  Hauck  devices  to  a 
number  of  important  construction  jobs 
are  there  described  and   illustrated. 

A  heater  that  is  used  with  any  type 
of  concrete  mixer  has  a  kerosene  oil 
burner  that  produces  an  intense  flame 


sary.  The  burner  is  at- 
tached to  the  framework  of  the  con- 
crete mixer  and  the  lower  end  is  in- 
d  in  the  charging  hole.  It  re- 
quires very  little  attention  and  can  be 
operated  by  any  ordinary  workman.  It 
is  made  in  two  sizes  provided  with 
hand  pumps  which  need  operation  only 
once  in  three  hours,  and  burns  from 
two  to  three  gallons  of  kerosene  per 
hour.  Best  results  are  obtained  from 
an  air  pressure  of  40  to  60  pounds. 
Larger  tanks  are   furnished  when  the 


ground,  thawed  out  300  linear  feet  in 

our  day.    One  of  these  machines 

is  also  able  to  thaw  out  a  frozen  sand, 

I    or   stone   car   in   from   1   to   3 

hours. 

The  kerosene  salamander  has  a 
Hauck  burner  delivering  a  great  volume 
of  intense  heat  to  a  perforated  cone 
that  has  a  larger  radiating  area  than 
any  coal  or  wood-burning  salamander 
and  can  be  operated  without  danger  of 
fire  to  adjacent  wooden  forms.  It  is 
made   in   three   sizes   consuming   from 


HAND  PUMP  TYPE  ( 


EATER  ON  A  ',   YARD  MINER 


projected  by  air  pressure  into  the  in- 
terior of  the  mixer  in  operation,  where 
it  maintains  the  temperature  of  the  ag- 
gregate uniformly  at  90  degrees  or 
higher  if  required,  thus  eliminating  the 
necessity  for  heating  the  water  or  ag- 
gregate in  advance. 

The  heater  equipment  consists  of  a 
compressed  air  tank  and  a  burner, 
shown  in  the  engraving  at  the  left, 
which  is  connected  to  it  by  a  flexible 
pipe    with   additional   lengths   of    steel 


air  can  be  received  from  a  compressor. 
Thawing  machines  consisting  of  a 
Hauck  burner  connected  to  a  small 
tank  with  a  hand  pump  are  recom- 
mended for  thawing  out  ground  pre- 
paratory to  excavation,  for  foundations, 
and  for  laying  concrete  floors  and  melt- 
ing ice  and  snow  around  frozen  forms, 
etc.  A  few  minutes'  operation  of  the 
hand  pump  will  provide  pressure  for 
three  hours.  A  contractor  laying  con- 
duit,   with    2V2     feet   of    frost    in    the 


IMPERIAL,     PORT- 
ABLE   COMPRES- 
SOR 

For  the  service  of 
contractors,  street 
railways  and  public 
service  companies  that 
have  available  electric 
current,  the  Ingersoll- 
Rand  Company  offers 
a  new  electric  motor- 
driven  Imperial  air 
compressor  of  118  cu- 
bic feet  capacity  that 
weighs  about  4,450 
pounds.  It  is  made 
entirely  of  steel, 
mounted  on  a  steel 
truck  and  enclosed  in 
steel  housing  with  eas- 
ily   removable    doors. 


two  to  three  gallons  of  oil  per  hour. 

Hauck  burners  are  also  used  for  il- 
luminating purposes,  and  give  a  clean 
white  flame  free  from  smoke,  that  will 
not  flicker  in  the  wind  or  draft.  The 
company  also  has  manufactured  an  eas- 
ily installed  high-pressure  type  furnace 
burner  that  will  burn  any  grade  of  oil 
when  supplied  with  steam  or  com- 
pressed air  at  20  to  100  pounds  pres- 
sure, and  is  recommended  for  raising 
steam  in  boilers  for  the  engine,  hoist 
and  crane.  The  burner  lights  easily 
without  pre-heating  and  is  easily  regu- 
lated, it  can  be  set  to  work  by  gravity 
or  under  pressure  or  by  siphonage.  It 
is  manufactured  in  four  sizes  with  an 
"il  consumption  of  from  one  to  twenty- 
live  gallons  per  hour  and  with  an  air 
or  steam  consumption  of  8  to  20  cubic 
feet  per  minute. 

It  is  operated  by  either  direct  or  al- 
ternating current  motor  with  standard 
control  and  is  equipped  with  a  suitable 
incased  intake  unloader  providing  ef- 
ficient regulation.  Additional  equip- 
ment includes  air  receiver,  safety  valve, 
drain  valves,  pressure  gage  service 
valves  and  hose  lines. 


MOTOR    DRIVEN    COMPRESSOR    r>F    IIS    FEET   CAPACITY 


The  Yonkers  Electric  Light  &  Power 
Co..  9  Manor  House  square,  Yonkers, 
N.  Y„  has  completed  plans  for  $75,000 
electric  power   station. 
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MEAD-MORRISOX     TRUCK 

WINCHES 

Truck  winches  manufactured  by 
Mead-Morrison  have  been  developed 
by  specialists  to  secure  the  best  re- 
sults in  quality,  compactness,  strength, 
durability  and  simplicity  of  operation 
especially  intended  to  decrease  idle 
time  in  loading  and  unloading  trucks, 
thus  making  the  operation  of  the  lat- 
ter more  profitable. 

For  ordinary  contract  work  the  ver- 
tical capstan  winch  is  preferable,  and 
is  particularly  suited  to  pulling  heavy 
material  on  and  off  the  platform  body. 
This  winch  is  made  in  two  sizes  weigh- 
ing 100  pounds  and  300  pounds,  re- 
spectively, and  having  a  single  line 
pull  of  2,000  or  of  5,000  pounds  at  the 
rate  of  50  to  60  feet  per  minute. 


TRUCK  wixcii 


On  dump  body  trucks,  the  horizon- 
tal capstan  winch  is  preferable  when 
used  only  occasionally  for  pulling  the 
trucks  out  of  mud  holes,  but  if  it  is 
used  for  pulling  trailers  and  backfillers 
and  to  assist  the  truck  in  rough 
ground,  the  underslung  drum  is  best 
because  the  rope  is  at  all  times  coiled 
on  the  drum.  The  size  of  winch  does 
not  depend  in  any  way  on  the  size  and 
model  of  the  motor  truck,  but  wholly 
upon  the  work  to  be  done  by  the 
winch. 

The  light-duty  horizontal  winch,  at- 
tachable to  the  side  of  the  chassis, 
weighs  too  pounds  and  develops  a  2,- 
uou-priund  pull  at  a  speed  of  50  to  60 
feet  per  minute. 

Underslung  drum  winches  weigh  550 
pounds,  have  a  maximum  rope  pull  of 
5,000  pounds,  a  drum  capacity  of  425 
feet  of  7-16-inch  rope,  and  are  mounted 
under  the  chassis  where  they  occupy 
no  space  required  for  other  purposes. 

The  manufacturers  have  also  devel- 
oped  a  sturdy,  convenient  and  efficient 
truck  crane  of  1-ton  capacity  that  can 
easily  be  installed  on  a  motor  truck, 
just  behind  the  driver's  seat,  where  it 
is  operated  with  power  from  the  mo- 
tor. It  has  a  hoist  of  about  10  feet 
with  a  working  radius  of  5%  feet  and 
can  be  almost  instantly  installed  and 
removed. 


no  paint  can  endure  long.  It  is  rec- 
ommended for  boiler  stacks,  draft 
flues,  boiler  fronts,  steam  pipes,  etc. 

Solvay  graphite  paint  is  a  slow  dry- 
ing black  paint  for  outside  use,  rec- 
ommended for  all  kinds  of  structural 
steel.  It  has  a  covering  capacity  of 
550  square  feet  per  gallon,  and  dries 
in  from  20  to  30  hours.  It  is  made  of 
graphite  flakes  cemented  together  with 
refined  pitch.  It  is  waterproof  and 
unaffected  by  weather. 

Solvay  No.  10  Crysolite  is  also  a 
black  slow  drying  protective  paint  for 
structural  steel  work,  for  outside  use 
only,  and  is  stated  to  be  in  appearance 
and  durability,  the  equal  of  the  highest 
grades  of  graphite  and  linseed  oil 
paint   at  about   one-half   the  cost. 

Solvay  hydraulic  paint  is  a  heavy 
bodied  black  pitch  paint  with  a  cover- 
ing capacity  of  400  square  feet  per 
gallon  (equal  to  3  tons  of  architectural 
steel).  Dries  in  from  12  to  16  hours, 
is  uninjured  by  lime  or  alkali  found  in 
cement  or  mortar  which  may  be  placed 
against  it,  and  is  recommended  for 
architectural  steel  and  for  all  sub- 
merged steel  work. 

Solvay  concrete  coating  is  a  black 
dense,  insoluble  pitch  compound  with 
a  covering  capacity  of  80  to  100  square 
feet  per  gallon,  which  is  recommended 
for  waterproofing  brick,  stone  and  con- 
crete walls  and  cement  floors. 

INDUSTRIAL  NOTES 

The  Prospect  Construction  Co..  Inc., 
has  opened  an  office  in  Philadelphia, 
Pa.,  to  engage  in  general  contracting 
and  engineering  work. 


SOI/VAY  PAINTS 

The  Solvay  Process  Company  offers 
a  number  of  special  brands  of  paint 
fur  specific  purposes.  Solvay  stack 
paint,  black,  made  from  refined  retort 
coke-oven  pitch,  will  withstand  great 
heat  and  i  eflBi  ienl  up  to  750  degrees 
Fahrenheit,  beyond  which   temperature 


The  Concrete  Engineering  Co., 
Omaha  National  Bank  building,  Oma- 
ha. Neb.,  is  now  building  new  ware- 
house space  at  its  Chicago  and  Omaha 
plants,  and  providing  additional  manu- 
facturing facilities  which  will  enable 
them  to  carry  larger  stocks  of  their 
Ceco  fireproofing  and  reinforcing  mate- 
rials. 


Charles  T.  Topping,  formerly  of  the 
Charles  T.  Topping  Machinery  Co.. 
Pittsburgh,  has  decided  to  re-engage  in 
the  construction  machinery  business  for 
himself.  He  has  established  his  organ- 
ization in  the  House  building.  Pitts- 
burgh, and  will  act  as  district  sales 
representative  for  the  Austin  Machin- 
ery Corporation,   of   Chicago. 


Messrs.  George  Oldham  &  Son  Co., 
manufacturers  of  pneumatic  tools  and 
appliances,  Baltimore,  Md„  have  es- 
tablished a  branch  at  165  High  street. 
Fort  Hill  square,  Boston.  Mass.,  under 
P.  Wool  folk.  This  company  also  car- 
ries a  supply  of  tools  and  parts  in 
Montpelier,  Vt„  which  are  distributed 
hv   Daniel  McGovern. 


The  DuPont  interest  has  taken  over 
the  mill  on  the  River  road  at  Buffalo 
that  was  started  by  the  Philadelphia 
Rubber  Co.  and  whose  construction 
was  stopped  some  time  ago.  After 
changing  the  plans  somewhat,  the  Du- 
Pont Co.  is  to  complete  the  mill  and 
begin  manufacturing  fibre  silk  there. 


Waterloo  fire  department's  two  new 
La  France  combination  truck  and  en- 
gines met  every  requirement  at  the  of- 
ficial tests  December  13  and  the  appa- 
ratus was  formally  accepted.  Interest 
was  especially  keen  in  the  performance 
of  the  big  type  12  motor  and  engine 
pump,  and  the  great  stream  of  water 
hurled  200  feet  at  a  rate  of  1,036  gal- 
lons a  minute. 

Official  markings  on  the  tests  of  the 
pumping  engine  rated  at  1,000  gallons 
per  minute  at  120  pounds  pump  pres- 
sure were  as  follows: 

Capacity  test :  Three  lines  of  hose, 
300  feet,  200  feet  and  100  feet  long, 
combined  into  one  deluge  nozzle  with 
2-inch  tip,  developed  pump  pressure 
of  120  pounds;  nozzle  pressure,  76 
pounds;  vacuum,  .20  inches,  and  dis- 
charged 1,036  gallons  of  water  per 
minute. 

Pressure  tests,  rated  to  deliver  500 
gallons  per  minute;  one  line  of  hose 
200  feet,  with  1%-inch  nozzle  tip,  reg- 
istered pumping  pressure  205  pounds ; 
nozzle  pressure,  126  pounds ;  vacuum, 
12  inches ;  water  discharge,  520  gallons 
per   minute. 

Special  capacity  test :  Three  lines 
each  200  feet,  with  three  streams,  de- 
veloped a  pump  pressure  of  100  pounds  ; 
nozzle  pressures,  79,  70  and  80  pounds ; 
vacuum,  20  inches ;  water  delivered 
from  three  1%-inch  nozzles,  961  gal- 
lons per  minute. 

Special  capacity  test :  Four  lines  of 
hose  each  200  feet,  and  four  streams 
from  1-inch  nozzles,  developed  pump 
pressure  of  90  pounds ;  nozzle  pres- 
sures, 80.  72.  70  and  70  pounds  ;  vacuum, 
20  inches;  water  delivered.  1,013  gal- 
lons  per   minute. 

The  junior  pumping  fire  engine  and 
truck,  with  a  rated  capacity  of  300  gal- 
lons per  minute,  delivered  337  gallons 
per  minute  through  1-irich  nozzle  and 
200  feet  of  hose. 


Manufacturing  operations  will  soon 
begin  at  the  new  plant  of  Machinery 
&  Foundries,  Ltd.,  on  Pearl  street, 
Brockville,  Ontario,  which  is  now  rap- 
idly ncaring  completion.  The  industry, 
which  is  a  new  one  for  the  town,  will 
comprise  a  general  foundry  and  ma- 
chine shop  business,  with  special  atten- 
tion to  pumps  of  all  descriptions,  both 
hand  and  power-operated. 


■\  modern  plant  costing  about  half  a 
million  dollars  will  be  built  on  five 
acres  of  land  on  the  corner  of  Han- 
treel  and  Coxwell  avenue.  To- 
ronto. Three  companies  will  begin  op- 
erations in  the  plant  when  it  is  com- 
pleted; these  being  Crousc-Hinds  Co. 
of  Canada,  Harvcy-Hubbell  and  the 
Hubbcll-Mack  Machine  Screw  Co. 


The  Chicago  Bridge  &  Iron  Works, 
37  East  Van  Buren  street,  Chicago,  111., 
announce  the  opening  of  a  new  sales 
office  in  the  Forsythe  building.  Atlan- 
ta, Ga.  This  office  will  be  in  charge 
of  Joseph  L.  Zeller,  who  will  cover  the 
states  of  Georgia,  Alabama,  Tennes- 
see and  Florida. 
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Difficult  Swamp  Road  Construction 

Wide  sand  embankment  sunk  to  hard  bottom  35  feet  deep.    Fresh  fill.settled  8 
feet  overnight.    Original  surface  upheaved  8  feet.     Hard  bottom  brought  to 
top  alongside  embankment. 


Contract  18  of  the  State  Highway  Department 
of  Delaware,  for  a  section  of  standard  concrete' 
roadway,  was  awarded  to  the  Piel  Construction 
Company,  Baltimore,  which  executed  the  work 
under  the  direction  of  Charles  M.  Cpham,  chief 
engineer.  A  portion  of  the  road,  which  was  built 
under  a  sub-contract  awarded  to  Sherman  & 
Rhoades,  is  located  for  about  700  feet  through  a 
swamp  which,  it  was  indicated  by  preliminary 
soundings,  consisted  of  mud  and  peat  to  hard 
bottom  at  a  depth  of  about  35  feet. 

Over  this  soft  ground,  concrete  pavement  will 
be  constructed  on  an  embankment  36  feet  wide 
on  top,  with  sides  sloping  at  the  natural  angle. 
The  top  of  the  embankment  is  about  6  feet  above 
the  original  surface  of  this  swamp  and  the  em- 
bankment contains  57,000  yards  of  sand  from  a 
borrow  pit  about  2,000  feet  distant. 

Work  on  the  swamp  was  commenced  about 
June  15  and  was  completed  in  October.  The 
whole  700  feet  of  the  embankment  has  apparently 
reached  a  stable  condition,  although  settlements, 


very  deep  and  rapid  at  first,  continued  with  de- 
creasing amounts  for  many  weeks  after  the  de- 
position tit  fill  was  commenced  at  any  point.  Es- 
timates made  from  the  original  cross  sections  in- 
dicated that  about  18,450  yards  of  fill  would  be 
required,  and  it  was  contracted  for  at  the  unit 
price  of  $1  per  yard,  measured  at  the  borrow  pit, 
a  reasonable  figure  which,  for  the  originally  esti- 
mated quantity,  would  have  yielded  only  a  nar- 
row margin  of  profit. 

Sand  was  excavated  in  the  borrow  pit  by  a 
Bucyrus  steam  shovel  with  j4-yard  dipper  work- 
ing on  a  vertical  face  about  14  feet  high  and  de- 
livering to  1-yard  steel  boxes  balanced  on  sup- 
ports built  up  on  eight  Ford  trucks.  The  trucks, 
under  the  personal  supervision  of  one  of  the  con- 
tractors, made  a  round  trip  from  shovel  to  em- 
bankment and  return  in  an  average  of  8  minutes. 
A  corduroy  road  made  of  transverse  planks  was 
laid  on  top  of  each  lift  of  the  embankment  as  fast 
as  the  latter  was  built,  and  the  trucks  passing 
over    it.    turned   around    at    the    end   of   the    lift, 
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ONE    LIFT    PL. 


backed  close  to  the  edge,  and  were 
dumped  by  hand. 

The  embankment  was  built  with 
nine  successive  lifts  or  layers  from 
5  to  10  feet  thick,  the  sides  of  which 
sloped  about  1  to  1  at  the  top  of  the 
embankment  where  it  is  exposed 
above  the  surface  of  the  swamp.  As 
fast  as  one  lift  was  completed,  the 
loose  planks  were  stripped  from  it 
and  placed  on  top  of  the  succeeding 
lift,  which  sometimes  could  hardly 
be  made  as  fast  as  the  settlement 
progressed  after  it  was  started.  Usu- 
ally the  thick  mat  of  grass  and  roots 
and  top  crust  of  the  swamp  sufficed 
to  sustain  the  first  lift  of  the  em- 
bankment with  only  a  few  inches  of  slow 
uniform  settlement,  not  enough  to  break  through 
the  crust.  After  the  first  lift  had  been  made 
for  a  length  of  about  100  feet  the  second 
lift,  of  about  6  feet,  was  made  like  the  first  one, 
commencing  at  the  south  side  of  the  swamp  and 
working  north,  arid  soon  afterwards  rapid  and 
irregular  settlement  commenced  breaking  through 
the  crust,  and  allowing  the  fill  to  displace  the  soft, 
wet  material  below  it. 

The  sand  penetrated  through  the  turf  and  mud 
to  final  bearing  on  the  hard  clay  bottom  of  the 
swamp  basin.  The  extensive  transverse  displace- 
ment of  the  plastic  soil  caused  horizontal  and  ver- 
tical movements  in  it  that  produced  upheavals  of 
from  4  to  8  feet  above  the  original  surface,  for 
distances  averaging  from  30  to  60  feet  beyond  the 
embankment. 

The  irregular  surface  of  the  upheaval  was  of  a 
rolling  character,  with  the  grass  and  vegetation 
at  first  little  disturbed  but  finally  often  breaking 
in  long  cracks  through  which  mud  and  clay  often 
extended.  The  appearance  of  this  clay,  spouted 
up  through  these  openings,  is  interpreted  to  in- 
dicate that  the  fill  has  reached  hard  bottom  and 
that  a  little  of  it  has  adhered  to  the  layer  of  soft 
materials  displaced.  Soon  after  this  occurred  the 
settlement  ceased  and  the  embankment  appar- 
ently attained  final  stability. 

Sometimes  a  considerable  length  of  the  appar- 
ently completed  embankment  would  settle  6  feet 
in  24  hours.     The  settlement  was  very  irregular 
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in  location,  character  and  rapidity,  sometimes 
commencing  in  the  center,  sometimes  on  one  side, 
and  then  on  the  other  side,  or  sometimes  uni- 
formly, or  on  either  side  alone.  In  one  case  a 
settlement,  greater  on  one  side  than  on  the  other, 
was  so  rapid  that  the  planks  remaining  on  top 
were  displaced  to  an  inclination  of  20  degrees 
from  the  horizontal. 

Sometimes  settlement  occurred  on  the  middle 
line  without  much  occuring  on  the  sides,  thus 
producing  a  V-shaped  trough  60  to  70  feet  long 
and  9  to  10  feet  deep,  with  a  regular  cross  section 
that  continued  to  settle  so  that  an  11-foot  lift 
only  raised  the  surface  2  feet.  In  another  place 
8,000  yards  of  sand  were  required  in  two  weeks 
for  fill  on  a  settled  section  less  than  100  feet 
long. 

Care  was  taken  to  have  enough  trucks  in  serv- 
ice to  keep  the  steam  shovel  working  almost  con- 
tinuously at  the  rate  of  about  500  yards  per  day. 
The  rough,  soft  road,  steep  grade,  and  rapid  work 
proved  severe  for  the  trucks  and  required  the  con- 
stant services  of  one  man  in  the  repair  shop  to 
keep  them  in  order.  The  most  serious  trouble 
was  the  stripping  of  the  reverse  gears,  caused  by 
backing  up  steep  grades.  Provisions  were  made 
for  this  so  that  the  gears  could  be  replaced  over- 
night. 

This  fill  has  been  completed  and  has  appar- 
ently reached  a  firm  foundation.  Levels  will  be 
taken  during  the  winter  and  spring  to  determine 
the  settlement  that  takes  place  during  the  winter 
season. 
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Road  Builders'  Truck 
Turntable 

A  portable  turntable  that  is  espe- 
cially convenient  for  handling  motor 
trucks  that  deliver  material  for  con- 
crete road  construction  is  illustrated 
in  the  "Concreting  Highway  Mag- 
azine." 

The  turntable  has  a  v*ooden  plat- 
form large  enough  to  receive  the 
wheel  base  of  the  largest  trucks 
served,  that  is  mounted  on  wheels 
running  on  a  circular  track  rail  and 
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pivoted  to  the  frame  by  a  vertical  steel  center  pin. 
The  track  is  made  in  three  hinged  sections  so  that 
the  two  segments  projecting  beyond  the  platform 
can  be  folded  up  and  the  inclined  platforms  con- 
nected to  each  end  of  the  revolving  platform  are 
hinged  to  it  and  can  also  be  folded  up,  making  the 
whole  construction  very  compact  for  easy  trans- 
portation. The  turntable  was  used  by  Charles 
Spindler,  contractor  for  4  miles  of  concrete  road 
in  Alabama. 


Water  Works  Notes 
in  Europe 


Interesting   details   of   the   Liverpool   and 

Sheffild    water    works.      Sewage    used    as 

compensation  water  for  factory  use. 


In  a  trip  made  in  1919  by  Thorndike  Saville, 
some  interesting  features  concerning  English 
water  works  were  observed  and  recorded  in  his 
notes  of  the  trip. 

The  Liverpool  water  supply  is  obtained  from 
two  main  sources,  one  at  Rivington,  the  other  at 
Vyrnwy,  77  miles  from  the  city.  Owing  to  in- 
accurate rain-fall  data  on  which  the  estimates 
were  based,  the  Rivington  source  has  contributed 
only  %  of  the  estimated  yield.  At  Lake  Vyrnwy 
the  water  is  filtered  and  is  then  strained  through 
60-mesh  screens  at  the  Prescott  distributing  reser- 
voirs about  7  miles  from  the  city,  but  in  spite  of 
this  screening  there  has  been  trouble  from  de- 
posits of  clodothrix  in  the  mains  from  the  im- 
pounding reservoirs  and  in  some  of  the  city  mains. 

In  one  of  the  reservoirs  at  Prescott  there  is  a 
pendulum  valve  on  the  outlet  to  the  distribution 
mains,  which  is  so  devised  that,  in  case  of  a 
break  in  the  mains,  the  increased  velocity  of 
water  through  the  pipe  moves  the  pendulum,  a 
ratchet  on  top  of  the  pendulum  is  released  and 
the  emergency  valve  gate  drops,  cutting  off  the 
flow  of  water. 

There  is  no  standard  of  color  used  generally 
in  England,  such  as  the  platinum-cobalt  standard 
of  the  United  States,  and  the  color  of  the  Liver- 
pool water  is  stated  as  being  4.6  measured  by  a 
standard  devised  by  the  brewers  for  comparing 
colors  of  beer. 

A  unique  proposition  was  being  considered  for 
securing  additional  water  supply  for  the  city  of 
Sheffield.  The  matter  was  then  being  heard  be- 
fore the  committee  of  the  House  of  Lords,  which 
was  taking  the  evidence  of  many  of  the  most 
noted  sanitary  engineers  and  chemists  of  Eng- 
land. The  proposition  involved  the  return  of 
sewage,  after  it  had  been  treated  by  the  activated 
sludge  process,  to  a  compensation  reservoir  above 
the  city,  where  it  would  be  diluted  with  river 
water  and  used  for  factory  and  mill  water  sup- 
ply. The  water  supply  of  Sheffield  is  limited 
and  a  series  of  three  dry  years  would  produce  a 


water  famine.  It  was  necessary,  however,  to  take 
water  from  the  river  Don  or  to  spend  15  years 
in  constructing  works  to  obtain  it  from  Scotland. 
After  being  diluted  with  river  water,  it  was  pro- 
posed to  take  5  million  gallons  per  day  of  the 
mixture,  soften  it  by  use  of  NaCO> ;  sterilize 
(possibly)  and  pump  to  a  balancing  tank,  from 
which  it  would  be  distributed  to  industrial  plants 
along  the  river.  The  scheme  was  objected  to  by 
the  Local  Government  Board  on  the  score  of 
sanitation,  depending  on  the  efficacy  of  the  ac- 
tivated sludge  treatment;  if  this  is  as  good  as  the 
experiments,  the  board  would  be  satisfied.  The 
mill  owners  objected  that  the  reaction  of  the 
NaCO  with  iron  salts  from  the  steel  works  would 
probably  produce  a  scale-forming  ingredient  in 
the  water.  On  the  other  hand  the  city  claimed 
that  the  river  water  would  be  improved  from  a 
chemical  standpoint  and  the  mills  would  be  re- 
lieved of  part  at  least  of  the  cost  of  softening 
which  they  now  are  burdened  with,  as  it  could 
be  done  more  cheaply  at  the  central  plant  of  5 
million  gallons  capacity. 

In  France  Mr.  Saville  noticed  a  much  more 
general  use  of  concrete  for  water  tanks  than  in 
the  United  States,  and  they  seemed  to  be  tight 
and  dry  as  well  as  artistic. 


Flood  Control  by 
Small  Dams 


Suggests  inexpensive  retention  dams,  simi- 
lar  to   those   of   the   Miami    Conservancy 
District,   but    on   a   smaller  scale,    on    the 
various  tributaries. 


In  an  address  before  the  Tenth  Annual  Drain- 
age Convention  at  Washington,  N.  C,  Thorndike 
Saville,  associate  professor  of  hydraulic  and  sani- 
tary engineering  in  the  University  of  North  Caro- 
lina, suggested  consideration  of  methods  of  con- 
trolling or  reducing  the  peak  flow  of  floods  in 
order  to  prevent  damage  done  by  such  floods, 
reference  being  made  to  erosion  of  drainage 
ditches  as  being  of  special  interest  to  those  before 
whom  the  address  was  given. 

"The  problem  is  to  so  regulate  the  discharge 
of  flood  water  to  a  stream  that  it  will  rise  only 
a  predetermined  amount  beyond  its  normal  level. 
For  this  purpose  it  is  necessary  to  study  the 
catchment   basins   of   the  tributary   streams. 

"It  is  necessary  to  know  their  rate  of  flow  in 
flood,  the  time  interval  which  their  flood  crest 
takes  to  reach  the  main  stream,  and  the  effect  of 
the  various  tributary  floods  on  the  flood  crest  in 
the  main  stream.  It  is  when  the  flood  crests  from 
a  considerable  number  of  tributary  streams  reach 
the  main  stream  at  nearly  the  same  time  that 
great  floods  result.  Often  by  straightening  and 
widening  channels  the  delivery  of  flood  waters 
from  some  tributaries  may  be  hastened  and  the 
flood  in  the  main  stream  reduced  in  magnitude. 
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Since  the  total  amount  of  water  to  be  delivered 
is  not  greatly  affected  by  such  measures,  the  dura- 
tion of  flood  in  the  main  stream  will  be  extended, 
though  its  magnitude  is  decreased. 

"When  the  measures  noted  in  the  preceding 
paragraph  are  ineffective  or  impossible  to  achieve 
it  becomes  necessary  to  construct  retention  reser- 
voirs. By  this  is  not  meant  necessarily  the  cre- 
ation of  large  impounding  reservoirs  by  high 
dams.  It  is  frequently  possible  on  small  streams 
to  erect  low  dams  on  the  tributaries,  such  that 
the  flood  waters  may  simply  be  retarded  to  a  suf- 
ficient degree  to  prevent  simultaneous  discharge 
of  flood  crests  to  the  main  stream.  In  many  in- 
stances in  drainage  projects  it  is  possible  to  place 
one  or  more  such  barriers  on  the  main  stream  it- 
self. The  construction  of  such  retention  basins  is 
probably  best  effected  by  a  somewhat  similar  pro- 
cedure as  is  being  applied  on  a  large  scale  in  the 
Miami  Conservancy  District  near  Dayton,  Ohio. 
This  method  consists  in  constructing  retarding 
basins  at  selected  points  on  the  tributaries  and 
main  stream.  In  the  case  of  drainage  districts 
served  by  a  'flashy'  stream,  a  low  dam  may  be  lo- 
cated at  an  appropriate  place  with  a  culvert  open- 
ing in  it.  During  normal  flow  the  culvert  dis- 
charges the  waters  of  the  stream  as  if  no  dam  were 
there.  During  flood  flow  the  discharge  of  the 
stream  increases  beyond  that  for  which  the  cul- 
vert is  designed  and  water  is  impounded  behind 
the  dam.     The  culverts  then  discharge  under  a 


hydrostatic  head  and  are  so  designed  that  they 
will  deliver  water  at  such  a  rate  as  to  keep  the 
height  in  the  main  stream  below  a  predetermined 
level.  As  the  flood  flow  decreases  the  culverts 
continue  to  discharge  until  the  impounding  basins 
are  empty.  Such  a  scheme  may  be  quite  inex- 
pensive as  compared  to  elaborate  construction  of 
levees  and  increased  size  in  ditches  and  canals  to 
take  the  flood  flow. 

"The  suggestions  in  the  preceding  paragraph 
relate  primarily  to  the  construction  of  low,  inex- 
pensive dams  to  create  retarding  basins.  A  simi- 
lar control  of  floods  may  be  obtained  by  the  con- 
struction of  higher  dams  creating  large  storage 
reservoirs.  Here  the  reservoir  may  serve  the 
double  purpose  of  flood  regulation  and  power  de- 
velopment. Such  structures  are  relatively  expen- 
sive and  are  economical  only  under  conditions  of 
good  dam  site,  fairly  large  normal  flow  of  the 
stream,  and  a  market  for  the  power.  There  are 
doubtless  some  situations  in  North  Carolina,  par- 
ticularly in  the  Piedmont  District,  where  such 
developments  would  be  profitable.  The  utiliza- 
tion of  our  smaller  water  powers  is  becoming 
increasingly  important,  especially  in  the  cheap 
production  of  electric  power  for  promoting  con- 
ditions in  the  rural  districts  equal  in  convenience 
and  comfort  to  those  in  the  city.  The  co-ordina- 
tion of  water  power  developments  and  flood  regu- 
lation in  drainage  districts  is  one  of  the  more 
practical  means  of  meeting  this  problem." 


Treating  Sewage  by  the  Dorr  System 


Sedimentation  secured  by  radial  surface  flow,   and  continuous  removal   of 

sludge  revolving  plows.     Description  of  the  Mt.  Vernon  plant,  containing  a 

special  type  of  screen  and  of  activated  sludge  apparatus,  which  gave  unusual 

efficiency  of  the  air  used. 


A  few  weeks  ago  a  paper  was  read  before  the 
Boston  Society  of  Civil  Engineers  by  R.  H. 
Ragles  describing  apparatus  devised  and  mar- 
keted by  the  Dorr  Co.  for  securing  the  sedimenta- 
tion of  sewage  and  trade  wastes  and  removing  the 
sludge  from  the  same,  which  paper  was  discussed 
by  Edward  Wright,  assistant  engineer  of  the 
Massachusetts  State  Department  of  Health,  Har- 
rison 1'.  Eddy  of  Metcalf  &  Eddy,  engineers  of 
Boston,  and  by  Robert  Spurr  Weston  of  Weston 
&  Sampson,  also  a  Boston  engineering  firm;  all 
of  whom  are  well  known  in  the  field  of  sanitary 
engineering. 

Mr.  Eagles  opened  his  paper  with  a  discussion 
of  rertain  features  of  the  theory  of  sedimentation 
which  forms  the  basis  of  the  Dorr  methods  and 
apparatus;  which  theory  is  given  below,  some- 
what condensed. 

•i  Generally  speaking,  the  basic  factor  in  causing 
solid  particles  to  settle  from  a  flowing  liquid  is 
decrease  in  current  velocity  to  secure  the  maxi- 
mum attractive  effect  of  gravity  upon  the  parti- 


cles. This  effect  would  normally  be  expected  to 
result  from  the  expansion  of  the  cross-sectional 
area  of  the  flow  into  any  shape  of  basin. 

"The  assumption  is  doubtless  the  basis  of  the 
general  practice  of  figuring  sedimentation  basin 
capacity  to  give  arbitrary  volume  detention  in 
hours.  In  our  opinion,  this  basis  is  not  entirely 
correct  as  it  assumes  that  the  time  required  to 
till  a  basin  under  a  certain  flow  will  be  the  period 
of  detention,  whereas  in  actual  practice  this  would 
mean  perfect  distribution  of  flow  across  the  entire 
cross-sectional  area  of  the  basin.  This  condition 
is  next  to  impossible  and  difficult  to  even  ap- 
proach. 

"The  use  of  over-and-under  baffles  in  single- 
story  settling  basins  has  been  frequently  used  to 
approach  this  ideal  distribution  of  feed,  but  it 
would  appear  that  the  constriction  in  cross-sec- 
tional area  of  flow  at  each  baffle  is  defeating  the 
original  purpose  of  the  basin  by  increasing  cur- 
rent velocity  at  those  points." 

The  Dorr  Co.,  in  its  apparatus,  relies  upon  the 
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method  of  expanding  the  surface  area  of  flow  to  a 
maximum,  securing  uniform  surface  distribution 
by  radial  flow  from  the  center  of  a  cylindrical 
tank  to  uniform  How  over  a  peripheral  weir.  This 
reduces  the  question  of  settling  basin  capacity  to 
that  of  allowing  an  area  of  surface  sufficient  to 
reduce  the  depth  of  the  zone  of  surface  flow  to  a 
minimum,  so  that  settling  particles  will  have  a 
minimum  distance  to  fall  before  escaping-  the  in- 
fluence of  the  flow  zone.  The  factors  are  appar- 
ently the  velocit)  of  vertical  motion  of  the  settling- 
particles,  the  depth  of  the  liquid  (lowing  from 
inlet  to  overflow  weir,  the  velocity  of  such  flow, 
and  the  percentage  of  settleable  solids  which  it  is 
desired  to  remove. 

The  rate  of  subsidence  of  two  feet  per  hour 
would  give  a  settling  capacity  per  square  foot  of 
surface  of  15  gallons  per  hour,  and  a  tank  100 
feet  in  diameter  with  a  2-foot  rate  of  subsidence 
would  provide  a  settling  area  sufficient  for  a  flow 
of  about  2  J/-  million  gallons  a  day. 

There  are.  in  addition,  a  number  of  factors 
which  must  be  considered  in  estimating  and  plan- 
ning such  apparatus,  these  including  velocity  of 
surface  flow,  velocity  over  weir,  variation  in  quan- 
tity of  flow,  variation  in  chemical  and  physical 
character  of  sewage,  and  variation  in  temperature. 
It  is  assumed  that  no  sludge 
will  be  allowed  to  remain  in 
the  tank  sufficiently  long  to 
begin  putrefaction  or  the  cre- 
ation of  gases  which,  in  ris- 
ing, would  interfere  with 
sedimentation.  If  the  basins 
are  not  cleaned  continuously 
or  at  frequent  intervals,  some 
depth  must  be  allowed  for 
the  storage  of  sludge,  but 
with  the  Dorr  apparatus 
there  is  continuous  removal 
of  the  deposit  and,  theoreti- 
cally, one  foot  depth  is  as 
good  as  six  so  far  as  the  clar- 
ity of  the  effluent  is  con- 
cerned. 

It  is  claimed  that  this  clar- 
ifier  secures  the  following 
conditions:  The  even  distri- 
bution of  flow  from  feed  to 
overflow  weir;  maximum 
length  of  overflow  weir  con- 
sistent with  practical  design  ; 
true  level  and  alignment  of 
overflow  weir;  absence  of 
obstruction  (such  as  baffles) 
which  will  create  eddies  and 
stray  currents;  protection  in 
certain  cases  against  for- 
mation of  wind  riffles  :  elim- 
ination of  gas  channels ; 
and  continuous  removal  of 
settling  solids  in  such  a  man- 
ner as  not  to  create  any  in- 
terfering currents. 


"The  question  of  overflow  velocity  at  weir  is  an 
extremely  important  one.  L'pward  currents  are 
created  which  tend  to  lift  the  lighter  solids  and 
carry  them  over.  Light  solids  which  have  settled 
to  a  depth  of  12  inches  by  the  time  the  outer 
limits  of  a  tank  are  reached  are  sometimes  caught 
in  the  zone  of  this  upward  current  and  removed 
in  the  effluent,  thereby  defeating  the  process  of 
sedimentation  for  such  particles. 

"The  depth  at  which  these  effects  are  notice- 
able is  directly  dependent  upon  the  weir  velocity, 
and  by  securing  the  maximum  length  of  weir  con- 
sistent with  uniform  distribution,  the  conditions 
will  be  best  cared  for." 

In  discussing  this  matter  of  sedimentation,  Mr. 
Weston  cited,  as  an  illustration  of  the  fact  that  a 
shallow  tank  for  sedimentation  is  no  new  idea,  a 
paper  b)  Allen  Hazen  entitled  "On  Sedimenta- 
tion" in  volume  53  of  the  transactions  of  the 
American  Society  of  Civil  Engineers,  in  which 
.Mr.  Hazen  discussed  the  efficiency  of  an  assumed 
basin  in  which  the  water  passing  through  it  flows 
in  a  thin  layer  while  the  water  below  it  remains 
quiet  or  nearly  so. 

Continuing  with  the  discussion  of  clarification, 
Mr.  Eagles  stated  that  where  the  very  finest 
solids  and  colloidal  matter  must  be  removed,  floc- 
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culation  must  be  resorted  to,  an  agglomeration  of 
line  particles  into  readily  settleable  floccules  be- 
ing brought  about  by  the  introduction  of  certain 
electrolytes  or  coagulants.  The  formation  of  floc- 
cules may  be  rapid  and  complete  or  slow  and  in- 
complete. The  rate  of  settling  increases  with  the 
growth  of  the  floccules  and  the  maximum  rate 
may  not  occur  until  after  30  minutes  or  more.  The 
detention  of  the  liquid  dosed  with  coagulant  to 
take  advantage  of  the  maximum  settling  rate  is 
obtained  by  submerging  the  feed  well  the  dis- 
tance necessary  for  volume  detention,  with  due 
regard  to  proper  distribution  and  elimination  of 
short  circuits. 

The  essential  feature  of  the  Dorr  clarifier  is  a 
slowly  rotating  mechanism  consisting  of  radial 
arms  carrying  plows  which  mechanically  collect 
all  the  solids  which  have  settled  and  reached  a 
condition  suitable  for  removal.  The  solids  col- 
lected by  the  slowly  revolving  plows  are  piled  up 
around  the  outside  of  the  central  sludge  well  and 
form  a  sludge  seal  around  its  bottom  opening,  so 
that  only  the  thickened  sludge  can  find  its  way 
into  the  well  when  the  sludge  pump  is  operating. 


A  thickening  action  takes  place 
by  reason  of  the  compacting  ef- 
fect of  the  plows,  which  tend  to 
press  the  sludge  particles  to- 
gether in  moving  them  to  the  cen- 
ter. At  the  same  time  the  plows 
open  up  channels  in  the  sludge 
bed  to  allow  the  water  which  is 
squeezed  out  to  escape.  The 
sludge  leaves  the  basin  with  a 
consistency  considerably  denser 
than  would  be  obtained  by  the 
action  of  gravity  alone  in  a  shal- 
low basin. 

One     plant     was     referred     to 
where  a  clarifier  32  feet  in  diam- 
eter was  handling  an  average  of 
600,000  gallons  a  day  and  remov- 
ing 95  per  cent  of  settleable  solids 
and  producing  a  sludge  that  has 
analyzed  as  low  as  67l/2  per  cent 
moisture    and    recently    averaged 
70  per  cent;  the  sewage  treated 
being    domestic    combined    with 
gas   house   and   straw  board   fac- 
tory wastes.    A  cone-bottom  type 
of  settling  basin  with  a  97  degree 
bottom  slope  (Dortmund  type)  produces  a  sludge 
of  93l/>  per  cent  moisture  content,  operating  un- 
der identical  conditions  and  twice  as  deep  as  the 
clarifier. 

The  process  and  device  was  first  used  for  treat- 
ing trade  wastes,  such  as  waste  water  from  tan- 
neries, glue  and  gelatine  manufacturing  processes, 
packing  houses,  textile  mills  and  manufacturers 
of  milk  products,  dye  stuffs,  etc.  In  most  cases 
such  treatment  plants  are  installed  because  they 
arc  required  by  the  state  health  authorities,  and 
manufacturers  adopt  devices  which  save  labor  as 
much  as  possible  and  insure  uniform  results  with- 
out technical  supervision. 

MODIFICATION  OF  ACTIVATED  SLUDGE  PROCESS 

Early  in  1919  the  city  authorities  of  Mt.  Ver- 
non permitted  the  Dorr  Co.  to  establish  at  their 
sewage  treatment  plant  an  experimental  station 
u  here  about  45,000  gallons  per  day  of  fresh  sew- 
age was  passed  through  a  tank  devised  by  C.  Lee 
l'eck,  director  of  research  and  development  of  the 
sanitary  engineering  department  of  the  company, 
for  utilizing  the  activated  sludge  process.  Mr. 
Peck's  idea  was  to  evolve  an  apparatus  that  would 
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secure  a  high  efficiency  from  the  air  in  order  to 
reduce  operating  costs  to  a  figure  comparable  to 
thai   obtained  by  other  systems  in  general  use. 

"It  was  observed  that  a  considerable  portion  of 
the  air  which  was  diffused  into  the  open  type  of 
aeration  chamber  was  inefficiently  used  to  keep 
the  body  of  sewage  in  agitation,  the  object  being 
to  produce  prolonged  contact  between  air  bubbles, 
actuated  sludge  floes,  and  fresh  sewage.  It  ap- 
peared as  though  the  agitating  effect  of  the  air 
could  be  mechanically  improved,  as  many  of  the 
bubbles  escaping  from  the  open  type  aerator  pur- 
sue a  straight-line  course  from  the  diffusing  tile 
to  the  surface,  without  having  done  appreciable 
work,  either  chemical  or  mechanical. 

"This  inefficiency  is  shown  by  the  fact  that  the 
normal  oxygen  consuming  value  of  the  activated 
sludge  mixture  is  approximately  .05  cubic  feet 
per  gallon,  while  ordinary  practice  has  shown  an 
actual  requirement  of  lyi  cubic  feet  or  more — 30 
times  the  theoretical.  A  further  apparent  draw- 
back to  the  system  is  the  necessity  of  re-activating 
a  portion  of  the  withdrawn  sludge  and  returning, 
it  to  the  fresh  sewage  feed  in  order  to  continue 
the  biological  cultivation  necessary  for  satisfac- 
tory aerobic  digestion  of  the  impurities. 

"The  idea  was  conceived  that  an  aeration  unit 
could  be  designed  to  effect  self-contained  sludge 
circulation  and  prolonged  contact  by  utilizing  the 
full  mechanical  efficiency  of  the  escaping  air  bub- 
bles in  the  form  of  an  air  lift." 

Other  features  were  developed  which  warranted 
the  adoption  of  a  distinct  name  for  the  modified 
process,  which  has  been  designated  the  "Dorr- 
Peck"  process. 

In  the  experimental  plant  the  sewage  first 
passed  through  a  Dorrco  screen  of  the  drum  type 
which  was  described  in  the  September  27,  1919, 
issue  of  "Municipal  Journal."  The  average  re- 
moval of  suspended  solids  by  this  screen  was  12.2 
per  cent.  The  action  of  the  screen  resulted  in 
breaking  up  most  of  the  soft  solids,  which  were 
easily  digested  in  the  subsequent  activating  units, 
this  not  including  tough  and  non-digestible  solids. 
This  permitted  the  nitrogenous  matter  to  pass  on 
to  the  activating  tank  and  excluded  from  it  the 
non-nitrogenous  matter. 

The  screened  sewage  passed  to  two  aeration- 
sedimentation  units  operating  in  series  and  con- 
structed as  shown  in  the  illustration.  The  sew- 
age was  delivered  at  the  top  of  the  central  down- 
cast well  and  was  instantly  mixed  with  20  times 
its  volume  of  freshly  activated  mixture  contain- 
ing a  high  concentration  of  activated  sludge  sol- 
ids which  were  brought  up  from  the  aerating 
chamber  and  delivered  at  the  surface  from  the 
throat  of  the  air  lift  formed  by  the  constricted 
annular  well  surrounding  the  central  down-cast 
well. 

The  cycle  consists  of  a  rapid  elevation  of  the 
activated  mixture  from  the  aerating  chamber  to 
the  surface,  receiving  the  small  proportion  of 
fresh  sewage,  and  a  quick  passage  down  again  by 
way  of  the  central  down-cast  well.  This  action 
tends  to  rapid  aerobic  digestion  by  actual  dilu- 
tion with  the  effective  medium.    There  is  a  con- 


tinuous displacement  from  the  circuit  of  a  volume 
equal  to  the  fresh  feed,  and  this  is  pushed  over 
into  the  outside  annular  well,  which  acts  as  a  feed 
baffle  and  distributor.  Thence  it  flows  to  the 
quiescent  sedimentation  chamber  in  the  upper 
portion  of  the  tank.  The  effluent  overflows  around 
the  periphery  of  this  chamber,  the  solids  settling 
to  the  tray  bottom  where  they  are  mechanically 
pushed  to  the  peripheral  down-cast  wells,  drop- 
ping through  to  the  aeration  chamber  and  enter- 
ing the  circuit  again.  A  small  portion  of  the  fresh 
sewage  accompanies  the  feed  to  the  sedimenta- 
tion chamber  without  having  passed  around  the 
circuit  for  proper  aerobic  treatment  and  for  this 
reason  the  effluent  is  passed  through  a  duplicate 
unit  where  the  cycle  is  identical  with  that  of  the 
first  unit  except  that  75  per  cent  of  the  oxidation 
or  activation  having  been  effected  in  the  first  unit, 
a  correspondingly  reduced  amount  of  air  is  sup- 
plied to  the  second  unit. 

In  order  to  secure  a  supply  of  biologic  sludge 
in  the  second  unit  to  complete  the  purification, 
no  sludge  is  withdrawn  from  the  first  unit,  but 
it  is  allowed  to  build  up  in  the  sedimentation 
chamber  and  overflow  with  the  partly  purified 
liquor.  The  only  point  of  sludge  withdrawal  is 
from  the  tray  bottom  of  the  second  sedimentation 
chamber,  where  it  is  withdrawn  as  required  to 
keep  it  from  building  up  and  overflowing  with 
the  finally  purified  effluent. 

"The  average  air  requirement  was  0.6  cubic 
Feel  per  gallon  of  sewage  treated,  maintained  uni- 
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formlv  over  a  period  of  two  months.  The  de- 
tention period  through  the  system  ranged  from 
eight  to  ten  hours.  A  clear,  colorless  effluent 
was  produced,  containing  less  than  20  p.  p.  m.  of 
suspended  solids,  up  to  1  p.  p.  m.  of  nitrate  and 
nitrite  nitrogen,  and  was  stable  at  least  six  days 
to  the  methylene  blue  reaction  at  room  tempera- 
ture. A  90  per  cent  removal  of  bacteria  was  ef- 
fected, and  the  oxygen-consuming  power  was  re- 
duced 80  per  cent.  The  sludge  contained  7  to  9 
per  cent  of  nitrogen,  on  dry  basis,  expressed  as 
ammonia. 

"The  sewage  treated  was  fresh  domestic  sew- 
age of  the  following  average  composition  : 
Total  solids,  596  parts  per  million. 
Suspended  solids,  245  parts  per  million. 
Dissolved  solids,  351  parts  per  million. 
Alkalinity,  265  parts  per  million. 
Oxygen-consuming  power,  154  parts  per  mil- 
lion. 

"The  average  flow  treated  was  45,000  gallons 
per  day.  The  two  aeration-sedimentation  units 
consisted  of  cylindrical  wood  tanks,  each  12  feet  in 
diameter  by  11  feet  deep,  combined  capacity  17,600 
gallons.  Each  tank  was  equipped  with  a  Dorr 
tray  thickener  mechanism,  the  lower  arms  being 
equipped  with  squeegees  to  move  any  heavy  grk 
to  a  peripheral  sand  hutch,  for  removal  as  re- 
quired. The  upper  set  of  arms  swept  the  surface 
of  the  tray  bottom  of  the  sedimentation  compart- 
ment, moving  the  sludge  to  the  peripheral  down- 
cast wells  for  re-circulation,  and  preventing  ac- 
cumulations of  septic  masses.  In  the  case  of  the 
second  unit,  the  squeezing  effect  of  the  plows 
tended  to  de-water  the  sludge  to  ultimate  density 
for  final  withdrawal.  The  thickest  sludge  re- 
moved, however,  contained  98.5  per  cent  mois- 
ture, due  chiefly  to  the  small  size  of  the  unit 
which  transmitted  slight  disturbances,  interfer- 
ing with  the  normal  de-watering  operation. 

"The  air  was  supplied  by  a  Nash  hydroturbine 
compressor,  and  was  measured  by  the  Rotrry 
Meter  Company's  compensating  meter,  which  is 
so  designed  as  to  compensate  for  any  air  pressure 
applied,  registering  only  the  actual  amount  of 
free  air  passed.  The  meter  was  frequently  checked 
by  mercury  manometer  readings  through  an  ori- 
fice, and  found  accurate.  The  sewage  flow 
through  the  plant  was  recorded  over  a  90  degree 
V-notch  weir,  by  a  Foxboro  recording  depth  gage. 

"Filtros  tile  (Grade  E)  was  used  as  a  diffusing 
medium,  with  satisfactory  results.  No  measur- 
able building-up  of  pressure  through  clogging 
was  registered  during  the  five  months'  period  of 
operation.  Furthermore,  the  air  supplied  by  the 
Nash  compressor  is  quite  free  from  dust,  due  to 
a  water-washing  action  which  is  a  part  of  its 
operation. 

"The  results  arc  gratifying,  and  indicate  a 
marked  advance  in  the  treatment  of  sewage  by- 
aerobic  methods.  It  is  realized  that  they  are  not 
conclusive,  by  reason  of  the  fact  that  the  local 
conditions  at  Mt.  Vernon  might  not  obtain  in 
another  locality,  although  the  analysis  indicates 
a  strong  municipal  sewage. 

"An  experimental  Dorr-Peck  plant  on  a  200,- 


000-gallon  daily  basis  is  now  in  operation  at  Ur- 
bana,  111.,  under  the  direction  of  the  Illinois  State 
Water  Survey  Division.  This  experimental  work 
was  started  under  the  supervision  of  Col.  Ed- 
ward Bartow.  The  Corn  Products  Refining  Com- 
pany is  also  installing  a  small  experimental  unit 
at  its  Argo  plant,  to  test  its  efficiency  as  com- 
pared with  other  methods.  This  plant  will  oper- 
ate chiefly  on  the  factory  waste  waters.  The  ex- 
perimental work  will  be  directed  by  the  staff  of 
the  Sanitary  District  of  Chicago." 


Determination  of  Pump  Efficiency 

A  handy  rule  for  computing  the  efficiencies  of 
pumps  for  waterworks  and  other  services  is  given. 
as  follows,  by  the  Blake  Pump  and  Condensor 
Co.,  Fitchburg,  Mass. : 

The  efficiency  of  any  pump  is  determined  by  the 
relation  of  the  amount  of  power  applied  to  the 
amount  delivered  by  it. 

For  example:  100  horse  power  is  being  con- 
sumed  by  a  pump  which  is  delivering  500  G.  P.  M. 
at  225  lbs.  pressure.  This  duty  is  the  equivalent 
of  but  approximately  65  horse  power.  Therefore, 
the  amount  of  power  absorbed  in  the  pump  by 
friction  of  operating  parts,  fluid,  etc.,  is  35  horse 
power.  This  can  be  termed  "Wasted  Power"  and 
in  this  case  is  excessive  by  about  25  horse  power. 

Perfect,  or  100  per  cent  efficiency,  is  impossible, 
but  proper  designing,  the  use  of  first  quality  ma- 
terials, careful  workmanship  and  skilful  operation 
will  produce  efficiencies  within  the  range  of  85  to 
92  per  cent,  depending  upon  conditions. 

The  following  is  a  simple  method  of  computing 

pumping  efficiencies: 

,,  n  ,--  j     Gals,  per  Min.  x  Pressure,,,.  D 

H.  P.  Consumed— ,'        , ; — rr —Wasted  Power 

1710    (constant^ 

If   the   wasted   power   does   not   lie   within  the 

range  of  8  to  15  per  cent  of  the  total  power  cost 

it  is  not  high  efficiency. 


Ranger's  Water  Supply 

A  permanent  supply  of  water  for  the  rapidly 
growing  town  of  Ranger,  Texas,  has  been  one 
of  the  aims  of  the  chamber  of  commerce  of  that 
city  since  its  organization.  The  present  supply 
is  taken  from  a  lake  which  receives  the  drainage 
from  a  considerable  part  of  the  city  and  has 
never  been  offered  for  drinking  purposes,  but 
only  for  manufacturing  and  fire  protection.  John 
D.  Haw  ley  was  retained  by  the  chamber  of  com- 
merce and  has  reported  on  a  supply  to  be  derived 
from  a  point  9  miles  east  of  the  city,  where  a 
dam  1.600  feet  long  with  a  maximum  height  of 
50  feet  above  bed  rock  would  impound  1,500- 
000.000  gallons.  There  would  be  a  16-inch  main 
line  leading  to  the  city,  a  filtration  plant,  pump- 
ing  plant  and  standpipe.  The  estimated  cost 
would  be  about  $700,000.  The  chamber  of  com- 
merce is  considering  the  subject  of  financing  the 
project,  including  the  taking  over  of  the  distri- 
bution system  and  equipment  of  the  local  water 
company. 
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Investigations 


ous  why  construction,  espe- 
cially thai  of  buildings,  lias  responded  so  slowly 
to  the  general  improvements  in  the  industrial  and 
commercial  situation,  are  being  rapidly  demon- 
strated by  the  investigations  in  Now  York  of  the 
1  .iirkw oikI  Senate  Committee,  which  have  dis- 
closed a  very  serious  local  condition  that  there  is 
good  reason  to  believe  is  closelj  paralleled  in 
pther  parts  of  the  country. 

It  shows  that  three  of  the  four  principal  factors 
in  construction  labor,  material  and  supply  deal- 
ers, and  contractors— are  all  to  blame,  and  it  may 
ye\  show  that  the  fourth  factor,  capital,  is  not 
guiltless.  While  commencing  with  the  individual 
heads  of  limited  labor  organizations  where  atro- 
cious conditions  were  disclosed,  it  has  neglected 
the  more  general  field  of  labor  union  principles 
and  policies,  but  has  very  effectively  ventilated 
and  attacked  the  conspiracies  and  unlawful  com- 


binations of  important  manufacturers,  dealers  and 
contractors  themselves.  In  all  of  these  three  di- 
rections as  well  as  with  capital,  the  investigation 
should  be  most  thorough  and  impartial  and  all 
misdoings  should  be  exposed  and  punished  and 
measures  taken  to  prevent  their  recurrence. 

More  weight  should,  however,  be  given  to  the 
initial  responsibility  and  the  prime  causes  in  mam 
of  these  evils.  A  large  proportion  of  the  trouble 
started  in  the  labor  policies  and  its  growth  was 
possible  onl\  through  the  action  of  the  labor  lead- 
ers win,  have  been  permitted  to  enforce  their  ar- 
rogant and  unjust  demands  so  long  that  eventual- 
ly the  manufacturers  and  contractors  were  obliged 
to  fight  the  devil  with  fire,  with  the  natural  re- 
sull  that  in  some  cases  equitj  has  been  forgotten 
and  both  sides  have  combined  to  rob  the  public 
outrageously. 

Much  credit  should  be  awarded  for  the  remark 
able  results  secured  by  the  committee,  which,  ill 
only  ten  weeks'  investigation,  has  already  ex- 
posed thirty  pernicious  trade  combinations,  of 
which  seven  have  been  dissolved,  and  have 
eighteen  more  under  investigation.  It  has  se- 
cured one  hundred  and  twenty-four  indictments 
against  individuals  and  firms  and  many  more  are 
to  follow  that  together  will  require  the  entire  ef- 
forts of  four  special  grand  juries. 

The  notorious  head  of  the  Building  Trade's 
Council  and  his  associates,  several  other  labor 
union  officials,  representatives  of  commercial  oi 
ganizations,  besides  contractors,  employers  and 
others,  have  been  indicted  and  more  are  to  follow. 
Wherever  conspiracy,  intimidation  or  corruption 
can  be  proven  they  should  be  mercilessly  pun 
ished  and  the  investigation  commended  by  all 
good   citizens. 


Points  Overlooked 


The  enumeration  in  this  issue  of  the  principal 

obstacles  to  construction  prosperity  in  ibis  conn 
try  omitted  two  important  elements.  The  first  is 
the  very  great  delay,  damage  and  uncertainty 
caused  by  inefficient  transportation  and  by  the 
strikes  in  public  necessities  and  utilities,  like  the 
railroad  switchmen,  engineers,  the  tugboat  crew  s. 
longshoremen,  steel  workers,  truckmen,  and  coal 
miners,  deliberately  and  avowedlj  intended  to 
paralyze  national  activities. 

The  other  point  which  affects  not  only  con- 
struction but  every  phase  of  public  welfare  is 
the  policy  which  has  been,  by  every  possible 
means,  to  conspicuously  exempt  from  the  war 
burden  the  largest  part  of  the  citizenry,  namely 
the  working  classes,  whose  wages  were  raised  to 
extravagant,  disproportionate  and  wholly  unnec- 
essary amounts  as  fast  as,  or  faster  than,  the  cost 
of  living  increased. 

This  encouraged  idleness,  extravagance,  inef- 
ficiency and  discontent  as  excessive  wages  always 
do.  It  established  government  standards  at  fixed 
general  prices  and  not  only  exempted  practically 
all  labor  from  even  indirect  taxation,  but.  in  mul- 
tiplying laborers'  incomes  at  the  same  rate  as 
their  expenses  or  a  higher  one,  multiplied  also  the 
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difference  between  them,  thus  giving  them  higher 
profits  at  the  expense  of  all  other  citizens,  espe- 
cially those  with  any  form  of  invested  capital  or 
in  professional,  intellectual  and  most  skilled  pur- 
suits. 


Obstacles  to  Con- 
struction Operations 


,  Practical  discussion  by  a  general  contractor 
and  builder  who  emphasizes  the  great 
power  of  the  hoisting  engineers'  union  and 
the  refusal  of  quotations  by  dealers  in  sup- 
plies, condemns  the  cost-plus  form  of  con- 
tract, and  recommends  competitive  bids 
and  proposes  cost  investigation  and  price 
fixing  by  state  and  federal  engineering 
commissions. 


New  York  City,  January  6,  1921. 
Editor  of  Public  Works. 
Dear  Sir: 

As  a  general  contractor  and  builder  for  more 
than  twenty  years  in  New  York  and  throughout 
the  United  States,  constantly  in  contact  with  the 
various  unions  and  their  delegates,  I  have 
watched  carefully  their  methods  especially 
during  the  last  ten  years.  Having  also  noted 
the  actions  of  the  Lockvvood  Committee,  and  the 
trouble  conditions,  hold-ups  and  extravagance 
that  have  been  going  on  for  several  years,  I 
want  to  give  you  my  views  on  the  cause  and 
remedy  for  the  present  serious  conditions  in  order 
that  you  may  get  them  before  anybody  interested 
and  the  public  in  general. 

REASONS    FOR    INADEQUATE   CONSTRUCTION 

These  conditions  are,  in  my  opinion,  due  solely 
to  the  outrageously  high  cost  of  building  that 
has  increasingly  deterred  capital,  ruined  small 
contractors  ami  laid  a  frightful  burden  on  the 
public.  This  high  cost  is  attributable  directly  to 
three  great  causes — the  high  cost  of  labor,  the 
attitude  of  large  contractors,  and  conspiracy  and 
extortion  of  the  union  labor  leaders;  and  to  three 
other  important  general  factors — high  cost  of  ma- 
terials, policy  of  manufacturers  and  dealers,  and 
i lie  cost-plus  form  of  contract. 

Of  these,  the  Lockwood  Committee  has  so  far 
investigated  only  three; a  minor  phase  of  the  labor 
element,  the  high  cost  of  materials,  and  the  policy 
of  manufacturers  and  dealers;  which  serious  as 
they  arc,  are  not  the  chief  or  the  controlling 
features.  . 

LABOR'S    RESPONSIBI]  I  l  N 

The  heart  of  the  matter  is  the  high  cost  of 
labor  which,  directlj  or  indirectly,  represents 
four  fifths  of  the  cosl  ol  construction,  which  can- 
not ha\e  a  low  price  while  labor  has  a  high  price. 
So  long  as  the  general  public  is  hypnotized  to 
bleat  for  maintaining  "high  living  standards,"  and 
unabated    wages   demanded    by    the    labor    dema 


gogues  and  politicians,  and  while  many  contrac- 
tors themselves  have  profited  by  the  exorbitant 
wages,  the  latter  will  continue,  even  with  reduced 
construction.  When  the  public  demands  lower 
wages  and  really  wants  them,  they  will  come. 

Throughout  the  country  the  hoisting  engineers, 
who  handle  all  materials  for  every  kind  of  con- 
struction, hold  the  key  of  the  situation  and  do  not 
hesitate  to  use  it.  They  alone  are  sufficient  to 
control  every  important  job  and  are  more  power- 
ful and  more  mischievous  than  the  unions  that 
already  have  been  investigated.  In  New  York 
they  are  thoroughly  endorsed  by  the  enforcement 
of  police  regulations  framed  in  their  behalf  so  as 
to  make  it  practically  impossible  for  outsiders 
to  supply  a  shortage  of  hoisting  engineers  in  this 
city. 

HIST  OF   MATERIALS  CAN  BE  GREATLY  REDUCED 

The  high  price  of  materials  is  due  directly  to 
the  high  cost  of  labor,  profiteering,  uncertain 
transportation,  and  under-production.  The  pres- 
ent senate  investigation  should  be  of  some  value 
in  exposing  conspiracies  and  violations  of  the  law, 
but  so  far  has  shown  no  disposition  to  adequately 
investigate  or  reduce  the  high  cost  of  labor. 

Profiteering  could  be  curbed,  if  not  eliminated, 
by  the  appointment  in  every  state  of  a  commis- 
sion, headed  by  experienced  engineers,  with  juris- 
diction to  investigate  the  production,  sale  and 
distribution  of  all  kinds  of  materials,  to  determine 
the  cost  and  reasonable  profits  and  prices  and 
with  authority  to  enforce  their  decisions.  These 
state  commissions  should  be  co-ordinated  under 
Federal  supervision,  which  should  be  thoroughly 
competent  and  honest  and  uninfluenced  by  poli- 
tics, by  labor,  or  by  manufacturers. 

PERNICIOUS    TYPE    OF    CONTRACT 

The  cost-plus  percentage  form  of  contract  en- 
courages rather  than  discourages  high  prices  and 
high  costs  of  all  kinds  connected  with  building 
construction.  While  it  expedited  and  simplified 
some  of  the  very  urgent  construction  necessary 
in  the  war  emergency,  and  could  then  be  accepted 
as  one  of  the  sacrifices  that  patriotic  citizens  were 
prepared  to  make  for  the  safety  of  the  nation,  the 
excuse  for  its  existence  in  95  per  cent  of  present 
and  future  contracts  has  passed,  and  it  should  be 
eliminated,  despite  the  protests  and  arguments 
of  some  contractors  who  have  profited  unduly  by- 
it  and  find  in  it  a  sure  cure  for  all  business  risks, 
a  relief  from  careful  estimating  and  planning,  and 
a  way  to  secure  assured  profits,  increasing  with 
the  cost  of  the  work. 

The  attitude  of  some  large  contractors  is.  as 
some  of  them  openly  express  it  in  a  slogan,  that 
they  are  "builders,  not  bidders,"  that  they  do  not 
compete  in  the  proper  sense  of  the  word:  that 
they  take  no  interest  in  the  reduction  of  cost 
because  the  owner  must  ultimately  pay  it  in  any 
event ;  and  because,  in  most  of  the  important 
work  at  present  under  construction,  the  more  ex- 
pensive the  job.  the  greater  the  contractor's  profit. 

COMPETITION    \NI>  EFFICIENCY  INMSPRNSIBLE 

Construction  work  should  be  on  a  truly  com- 
petitive  basis,   and   if   a    contractor's   experience, 


January  IS,  1921 


PUBLIC    WORKS 


ability,  resources  and  ingenuity  do  not  enable  him 
to  work  profitably  on  it,  he  should  not  be  in  the 
construction  business.  The  cost-plus  percentage 
contract  puts  a  heavy  premium  on  extravagance 
of  all  kinds,  on  paying  the  highest  possible  price 
for  labor  and  materials,  on  doing  the  work  slowly, 
on  the  use  of  unnecessary  plant  and  equipment, 
and  on  charging  it  with  unnecessary  burdens. 

If  contracts  are  not  awarded  for  a  lump  sum, 
or  for  unit  prices  that  often  may  and  even  should 
be  adjusted  by  a  sliding  scale,  they  should  be 
executed  under  rigid  supervision  for  actual  neces- 
sary cost  plus  a  fixed  fee,  equivalent  to  paying 
for  superintendence  merely,  or  on  a  lump  sum 
basis  with  a  profit  and  loss  sharing  arrangement 
by  which  the  contractor  shares  both  expense  and 
savings  on  either  side  of  a  predetermined  and 
accepted   working  estimate. 

DESTRUCTIVE  POLICY  OF  LABOR  UNIONS 

The  conspiracies  and  extortions  of  union  labor 
leaders,  who  have  absolute  and  unlimited  con- 
trol of  labor  organizations,  are  due  to  the  tre- 
mendous amount  of  graft,  easy  money  and  other 
kinds  of  profiteering  that  the  organizations  pro- 
vide. Their  treasuries  contain  many,  many  mil- 
lions of  dollars  that  keep  the  agitators  in  soft 
berths  and  afford  rich  pickings  to  the  leaders. 

The  unlimited  power  of  the  leaders  enables 
them  to  dictate  the  most  oppressive  and  humili- 
ating terms  to  employers,  to  call  strikes  on  any 
pretext  or  on  none,  to  impose  and  collect  extor- 
tionate fines  from  owners  for  infringement  of 
arbitrary  union  rules.  It  limits  the  production  and 
efficiency  of  the  men,  and  by  excluding  non-union 
or  non-local  workers,  creates  an  artificial  shortage 
of  labor. 

CONSTRUCTION    IN    SPITE   OF   UNNECESSARY   COSTS 

Labor  conditions  are  such,  prices  are  so  un- 
necessarily high,  and  fluctuations  are  so  great, 
that  it  is  dangerous  to  make  bids  at  reasonable 
figures,  and  very  difficult  to  fulfill  the  contracts 
when  they  are  awarded.  There  is  in  New  York 
and  some  other  places  a  considerable  amount  of 
building  construction  in  progress  for  owners  who 
are  extravagant  or  who,  for  pressing  business  con- 
siderations, are  willing  to  disregard  outrageous 
demands  to  prevent  interruption  of  the  work,  as 
in  the  case  of  the  Cunard  building  on  lower 
Broadway,  where,  it  has  been  brought  out  by  the 
investigation  of  the  Lockwood  Committee,  hun- 
dreds of  thousands  of  dollars  were  paid. 

This  class  of  work  and  a  large  amount  of  vari- 
ous kinds  of  Federal,  state  and  municipal  con- 
struction demanded  by  the  public  for  the  purpose 
of  affording  employment,  will  be  carried  on  dur- 
ing the  present  year,  but  without  some  important 
changes  in  present  conditions,  ordinary  construc- 
tion, especially  the  building  of  at  least  1,000,000 
homes  at  a  minimum  cost  of  four  to  six  billion 
dollars,  will  make  little  headway  until  conditions 
reach   a  crisis   that   may  bring  violent   changes. 

Wages  are  high  or  low  according  to  the  pro- 
ficiency and  production  they  command.  The  pres- 
ent scale  is  due  to  the  government's  yielding  to 
labor's  demands,  to  the  profiteering  and  graft  of 


labor  leaders,  to  the  municipal,  state  and  Federal 
requirements  for  paying  the  "prevailing  rate," 
paying  percentages  of  profit  on  pay  rolls,  to  the 
scarcity  of  skilled  and  unskilled  labor  and  to 
the  inefficiency  of  labor. 

PIRATICAL   DEALERS 

The  extortionate  demands  of  some  manufac- 
turers and  dealers,  increased  by  the  contractors' 
percentages,  have  been  passed  on  to  the  public, 
who  have  to  pay  huge  prices  for  small  quantities 
and  even  for  inferior  qualities.  Some  dealers  have 
also  refused  quotations  necessary  for  making  es- 
timates, so  that  contractors  must  either  bid  very 
high  for  reasonable  protection,  thus  losing  the 
work,  or  bid  low  to  secure  it  and  then  be  in 
danger  of  heavy  losses  on  their  purchasing. 

At  present,  or  very  recently,  it  has  been  im- 
possible for  contractors  in  this  part  of  the  coun- 
try to  purchase  any  more  material  than  is  needed 
for  the  specific  job,  or  to  secure  any  quotations 
whatever  for  future  deliveries,  even  within  strict- 
ly limited  time,  for  brick,  cement,  sand,  stone, 
lime  or  plaster,  and  probably  for  some  other  im- 
portant commodities.  This  for  about  a  year  has 
been  one  of  the  worst  features  responsible  for  the 
slump  in  construction  wrork. 

With  open  markets  and  lower  prices  based  on 
actual  values  and  efficient  methods  both  for  ma- 
terials and  labor,  with  a  real  and  general  deter- 
mination to  bring  down  the  price  of  construction 
labor  to  at  least  the  same  proportion  as  is  already 
being  accomplished  in  shops  and  factories  and 
with  a  proper  form  of  contract,  there  is  no  reason 
why  construction  and  building  should  not  rap- 
idly attain  and  long  maintain  unprecedented  vol- 
ume and  prosperity  in  this  country. 
Yours  truly, 
DENNIS  E.  CONNERS. 


More  Paving  Bids  Received 

The  State  Highway  Commission  of  New  Jersey 
received  evidence  on  December  1  of  improved  con- 
ditions so  far  as  securing  highway  contracts  is 
concerned,  having  received  upon  that  date  twelve 
bids  for  grading  the  Ancora-Atco  section  of 
Route  No.  3.  The  contract  was  awarded  to  the 
YYeldon  Construction  Co.  of  Westfield  for  $56,- 
883.90.  The  highest  bid  was  $128,903.85,  or  more 
than  twice  as  great. 

Buffalo's  Improved  Water  Supply 

Tests  of  the  water  supply  of  Buffalo,  N.  Y., 
from  the  point  of  view  of  fire  protection  were 
made  in  1916  by  the  National  Board  of  Fire  Un- 
derwriters, which  found  that  "only  about  25  per 
cent  of  the  water  required  for  good  protection 
was  available  in  much  of  the  congested  business 
section."  Lender  date  of  December  30,  1920,  the 
board  publishes  a  special  report  in  which  it  says 
that  "the  protection  available  from  the  public  wa- 
ter supply  to  the  congested  value  district  .  .  . 
has  been  so  improved  that  it  now  meets  the  full 
requirements."  Part  of  the  gain  is  due  to  reduc- 
tion of  waste  by  metering  and  extensive  cleaning 
of  mains. 
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North  Carolina  Highway  Construction 
Wythe  M.  Peyton,  state  highway  division  engi- 
neer for  the  mountain  district,  division  No.  1, 
North  Carolina,  reports  that  a  total  of  30.84  miles 
of  the  4S7.2S  miles  of  good  roads  planned  has  been 
constructed  during  the  past  12  months.  The  esti- 
mated  cosl  of  construction  is  placed  by  the  engi- 
ne, r  at  $6,621,822.57.  To  show  the  increase  in 
activity    in    the    highway    division,    Mr.    Peyton 


quotes  the  fact  that  whereas  in  June,  1919,  the 
work  included  only  one  division  engineer,  one 
stenographer  and  one  survey  party  of  five  men, 
there  are  now  all  told  one  division  engineer  in 
charge,  one  assistant  engineer  in  charge  of  loca- 
tion work,  one  in  charge  of  construction  work,  one 
stenographer  and  seven  survev  parties  of  seven 
men  each,  together  with  eight  inspectors  on  con- 
crete and  asphalt  construction. 


Snow  Removal  from  Country  Roads 


Methods  employed  last  winter  and  adopted  for  this  one  in  Pennsylvania,  In- 
diana,   Michigan,    Illinois,    New    Jersey,   Massachusetts,   Connecticut,    Mary- 
land and  New  York.     Preventive  methods,  including  snow  fences.     Methods 
of  handling  snow. 


Last  week  we  discussed  the  removal  of  snow 
from  city  streets,  and  until  within  a  few  years 
past  little  snow  removal  work  was  done  outside 
of  the  cities.  With  the  enormous  development  of 
automobile  traffic,  and  especially  of  trucking  and 
other  commercial  traffic,  the  importance  of  keep- 
ins;  at  least  the  main  highways  open  has  been  gen- 
e'rally  realized  throughout  the  country.  For  in- 
stance, during  the  year  1919  the  daily  tonnage 
carried  over  a  section  of  the  highway  between 
New  York  and  Philadelphia  averaged  2,503  tons 
in  the  spring.  2.12')  in  the  summer,  and  2,092  in 
the  winter;  the  average  for  the  year  was  2,391, 
,in.l  the  winter  traffic  was  only  12  per  cent  less 
ih. mi  tire  average.  The  following  information 
concerning  removing  snow  from  highways  is  ab- 
stracted from  a  summary  of  the  present  practice 
in  the  numerous  states  b)  J.  I..  Harrison,  senior 
highway  engineer  of  the  Bureau  of  Public  Roads, 
in  a  recent  issue  of  the  publication  of  tin-  bureau. 

Pennsylvania  has  led  in  the  matter  ol  snow  re 
moval  and  expects  to  do  more  this  winter  than 
ever  before.  The  state  has  equipped  75  additional 
i incks  with  snow  plows  and  is  increasing  its 
Other  mechanical  facilities  and  its  snow  removal 
organization.  The  state  is  mountainous,  it  is 
traversed  by  several  very  important  through  high- 
ways and  the  snowfall  is  heavy.  More  snow 
i,om  .  s  are  used  in  the  state  than  anywhere  else 
in  the  COtmtrj  and  this  has  done  much  to  pre 
■  ill    Mi,-  drifting   of  snow   across   the  roads. 

In  the  equipment   there  is  no  feature  differen- 
tiating Pennsylvania  from  the  other  stales  except, 
i  hat  the  percentage  of  V-shaped  plows  is  greater. 
Perhaps  its  most  distinctive  feature  is  that,  be- 
the  right  of  way  is  kept  scrupulously  clear 
eds,  brush,  etc.,  obstructions  of  all  sorts  are 
.  .1  wherever  possible  and  snow  fences  are 
used  liberally,  the  cost  of  keeping  the  roads  clear 
is  as  low  as  $50  to  $200  per  mile. 

Perhaps  the  most  important  and  unusual  fea- 
ture of  Pennsylvania's  snow  removal  program  is 
i  operative  arrangement  with  the  weather  bu- 


reau by  i  which  the  highwaj  department  is  in- 
formed in  advance  of  the  approach  of  storms. 
This  information  is  at  once  sent  by  the  depart- 
ment to  its  field  engineers  and  they  arrange  in 
advance  of  the  storm  for  the  necessary  amount  of 
machinery  and  men  to  fight  it.  In  the  case  of  a 
storm  lasting  several  days  it  is  of  the  utmost  im- 
portance that  the  snow  fighting  be  continuous 
until  the  storm  has  passed,  since  a  few  hours' 
cessation  might  so  block  the  road  as  to  prevent 
the  use  of  snow  plows  and  other  snow  removal 
appliances.  In  a  severe  storm  a  crew  can  lie  de- 
pended Upon  for  only  a  limited  period  before  rest- 
ins;  and  therefore  it  is  absolutely  essential  that 
reserve  forces  he  on  hand  to  keep  up  the  light  : 
and  special  emphasis  is  placed  by  the  department 
Upon  this  feature  of  the  snow  lighting.  If  anv 
point  on  the  main  routes  is  blocked  for  more  than 
21  hours,  a  flying  squadron  of  men  and  equipment 
is  sent  from  headquarters  and  men  are  dialled 
from  other  near-by  sections  until  the  regular  men 
and  equipment  on  the  section  in  question  are  able 
lo  cope  with  the  situation. 

Ohio.  In  Ohio  the  responsibility  for  snow  re 
moval  rests  with  the  counties,  towns  and  town 
ships,  hut  the  slate  highway  department  pub 
lishes  valuable  instructions  and  sends  its  engi 
neers  to  advise  and  assist  when  requested.  There 
is  to  he  a  definite  effort  to  keep  open  the  inipor 
taut  routes  through  the  state  this  winter,  but  as 
the  state  has  no  legal  powers  in  the  matter  it  is 
not  vet  certain  just  how  completely  this  plan  can 
In-  carried  out. 

Indiana.  In  Indiana  the  state  highway  depart- 
ment has  ample  funds  and  full  authority  for  snow 
removal,  but  this  has  never  before  been  under- 
taken on  a  large  scale  and,  generally  speaking, 
the  snowfall  in  the  state  is  not  heavy  enough  to 
cause  much  obstruction  of  traffic.  It  is  believed 
that  no  definite  plans  have  been  made  by  the  de- 
partment for  handling  this  winter's  snowfall. 

Michigan.  The  state  highway  commission  of 
Michigan  did  a  good  deal  of  snow  removal  work 


\\ 


lasl  winter  and  is  planning  a  more  extensive  pro- 
gram  for  this  one,  expecting  to  keep  all  the  state 
routes  open.  In  the  north,  where  the  -now  tall  is 
heavy  and  the  traffic  light,  the  snow  will  be  rolled, 

lmt  further  south  plows  will  be  used.  During  the 
Fall,  obstructions  were  cleared  from  the  right  of 
way,  ti^l't  fences  and  hedges  removed,  snow 
fences  installed,  and  machinery  prepared  for 
action. 

Illinois.  In  Illinois  the  stale  highway  depart- 
ment has  maintenance  control  over  only  those 
sections  of  the  state  system  on  which  paving  has 
been  completed,  and  at  present  this  includes  onl) 
two  important  routes,  from  Chicago  north  to  Wis- 
consin and  from  Chicago  to  Clinton.  However, 
only  about  once  in  three  years  is  the  snowfall 
heavy  enough  to  obstruct  traffic,  and  even  then 
only  when  it  drifts.  Moreover,  there  are  few  cuts 
on  the  two  routes  named.  However,  the  depart- 
ment has  plenty  of  snow  removal  equipment 
should   it   be  needed. 

New  Jersey.  During  the  winter  of  1919-1920, 
i  he  state  department  of  New  Jersey  kept  280  miles 
of  highway  clear  at  an  expense  of  $77,710,  or  an 
a\erage  of  $278  per  mile.  The  actual  cost  varied 
largely,  however,  one  short  stretch  on  the  main 
road  between  New  York  and  Philadelphia  having 
eosl  $4,327  during  February  alone,  in  this  case  ice 
a--  well  as  snow  having  to  he  removed  and  the 
drainage  conditions  being  unfavorable.  This  win- 
ter it  is  planned  to  keep  open  the  entire  700  miles 
of  state  highway  department  routes.  Some  snow- 
fences  will  be  used. 

In  this  state  it  is  customary  to  start  clearing  on 
a  width  of  30  feet  or  as  near  that  as  possible. 
I  he  plows  are  ordered  out  as  soon  as  2  or  3 
inches  of  snow  has  fallen  and  are  worked  24  hours 
a  day  while  the  snowfall  continues.  As  succes- 
sive storms  are  plowed  back  from  the  road  the 
Open  space  gradually  narrows,  hut  is  not  per- 
mitted to  become  less  than   18  feet. 

Massachusetts.  In  this  state  private  interests 
are  looked  to  to  a  very  large  extent  for  keeping 
open  the  roads,  the  highway  department  having 
only  $50,000  available  which  will  he  used  chiefly 
for  a  general  supervision.  In  this  state  the  main 
highways  are  used  very  extensively  by  manufac- 
turing interests  for  transportation  of  raw  mate- 
rials and  partially  manufactured  products  and  the 
highway  department  endeavors  to  secure  a  co- 
operative agreement  between  the  manufacturing 
companies,  large  trucking  companies  and  the 
cities  and  towns.  The  state  will  supply  snow 
plows,  while  the  trucks  and  men  are  expected  to 
he  furnished  by  the  private  and  public  corpora- 
tions interested  in  having  the  roads  kept  open. 
It  will  be  interesting  to  see  from  this  winter's  ex- 
perience how  this  plan  will   work  out. 

Connecticut.  The  Connecticut  state  highway 
department  removes  snow  from  the  state  high 
ways,  obtaining  the  necessary  funds  from  auto- 
mobile license  fees.  Sufficient  equipment  is  avail- 
able for  ordinary  snowfalls.  Last  year's  snow 
was  removed  from  about  1.000  miles  of  road.  No 
changes  from  last  winter's  program  was  antici- 
pated. 


Maryland.  Ln  this  state  the  snow  problem  1- 
not  serious  except  in  the  mountains  of  the  west- 
ern section.  Here,  however,  the  snowfall  is 
heavy    and    last-    until    late    spring.      No    attempt 

ha-  been  made  to  keep  the  roads  open  heretofore, 

hut  this  winter  the  roads  commission  is  planning 
to  keep  open  tin-  roads  from  Washington  through 
Baltimore  to  the  Delaware  line,  from  Baltimore 
to  Cumberland  and  western  Maryland,  from  Bal- 
timore to  Annapolis  and  to  Solomon's  Island  and 
Point  Lookout.  At  hast  20  4-wheel-drive  trucks 
;ne  equipped  with  plows  for  this  purpose. 

New  York.  In  this  state  the  law  places  the  re- 
sponsibility for  snow  removal  on  the  local  author- 
ities and  s(,  far  it  has  seemed  impossible  to  devise 
any  method  for  state  control  of  snow  removal. 

iNOVV      I'KIV  I  \  I  U  <H     M  l   l  HODS 

Methods  ,,f  handling  the  snow  problem  are  gen- 
crallv  classified  as  snow  removal  and  snow  pre- 
>  entive  methi  ids. 

Preventive  Methods.  The  greatest  difficulties 
and  expenses  in  snow  fighting  are  caused  by  drift- 
ing. Snow  drifts  are  formed  on  the  lee  side  of 
obstructions.  Prevention  of  the  formation  of 
drifts  begins  with  the  removal  from  the  right  of 
way  of  anything  that  may  cause  drifts.  A  growth 
of  weeds  or  grass  of  not  more  than  a  foot  or  two 
high  causes  drifting  when  the  wind  is  right,  and 
more  drifting  is  caused  by  weeds  ami  brush  al- 
lowed to  accumulate  along  the  roadway  than  in 
an)  other  way.  Hedges  are  next  in  importance 
and  these  should  he  removed  wherever  experi- 
ence has  shown  that  they  cause  trouble.  In  many 
regions  the  winds  that  carry  snow  are  so  uni- 
formly from  one  direction  that  only  a  relatively 
small  fraction  of  the  hedges  need  to  be  removed. 
Stone  fences,  rail  fences,  picket  fences  and  all 
tight  fences  often  cause  drifts,  and  these  should 
In'  taken  out  and  wire  fences  substituted.  Where 
rows  of  trees  cause  drifts  to  form  it  will  generally 
suffice  to  trim  the  branches  well  up  from  the 
ground,  although  sometimes  the  entire  tree  must 
be  removed.  Where  removal  of  trees,  hedges, 
etc.,  conflicts  with  roadside  beautification  and 
home  and  town  improvement,  it  may  he  that  the 
removal  of  them  will  cause  more  trouble  of  an 
other  kind  than  the  removal  of  snow  which  was 
occasioned,  and  good  judgment  must,  of  course, 
he  used  in  the  matter. 

In  addition  to  the  above,  drifting  may  he  caused 
by  the  topography  of  the  country,  such  as  a  hill 
that  affects  the  air  currents  or  a  cut  so  placed  that 
it  catches  flying  snow.  Under  such  conditions  a 
good  deal  can  he  done  by  erecting  snow  fences. 
These  should  he  so  placed  as  to  cause  the  deposit 
of  snow  on  the  lee  side  of  them  before  it  reaches 
the  road.  The  fences  are  therefore  placed  from 
50  to  60  feet  from  the  road  on  the  windward  side. 
They  may  be  either  permanent  or  portable,  but 
the  latter  are  generally  preferable,  for  they  can 
be  set  up  on  farm  lands  after  the  crops  have  been 
removed,  ami  removed  in  time  for  tile  spring 
plowing. 

Snow    fences  are  general iv    of  either  the  board 
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fence  type  or  the  picket  type.  The  former  as  de- 
signed by  the  Ohio  state  highway  department,  is 
shown  in  the  accompanying  illustration.  The 
portable  board  fence  differs  from  the  permanent 
installation  only  in  that  it  is  made  up  in  sections 
of  convenient  length  and  held  in  place  by  stakes 
rather  than  by  set  posts.  Picket  fences  are  often 
used  for  portable  ones,  the  best  one  being  of  light 
pickets  held  in  place  by  a  number  of  strands  of 
heavy  wire.  These  can  be  attached  readily  to 
driven  posts  and  when  not  in  use  can  be  rolled 
up  and  stored  away. 

REMOVING    SNOW 

There  are  only  two  methods  of  keeping  roads 
open  to  traffic  where  snowfall  is  heavy — compact- 
ing it  and  removing  it.  The  former  serves  the 
purpose  where  traffic  is  light  and  consists  princi- 
pally of  horse-drawn  vehicles  and  a  few  light  au- 
tomobiles. But  it  is  wholly  unsatisfactory  where 
many  automobiles  or  heavy  trucks  use  the  high- 
way, for  these  are  apt  to  become  stalled,  and  also 
ruts  are  formed  and  the  road  surface  at  the  bot- 
tom of  them  seriously  damaged.  Snow  is  com- 
pacted by  rolling  it  after  every  snowfall  with  a 
roller  6  or  8  feet  in  diameter  and  10  to  12  feet 
long,  with  the  ends  closed.  (See  "Municipal 
Journal"  for  February  8,  1919.) 

Snow  may  be  removed  by  plows  or  by  hand. 
Rotary  plows  have  been  used  but  are  not  com- 
mon in  this  country.  Ultimately,  however,  Mr. 
Harrison  believes  that  the  heavier  snowfalls  will 
be  handled  by  some  form  of  apparatus  resembling 
the  modern  elevator  grader.  Such  a  machine 
might  clear  the  full  width  of  the  highway  at  a 
single  cut  and  by  using  a  fast-moving  belt  dis- 
charge the  snow  well  away  from  the  line  of  travel 
and  where  it  would  tend  to  prevent  further  drift- 
ing. The  present  practice,  however,  is  to  push 
tin-  snow  to  one  side  bv  means  of  blades.     Road 


graders  may  be  used,  but  the  most  common  prac- 
tice is  to  fasten  a  heavy  blade  ahead  of  a  heavy 
truck.  Sometimes  when  the  snow  is  deep  a  sec- 
ond truck  is  hitched  ahead  of  that  carrying  the 

plow. 

The  snow  may  be  moved  from  the  center  to 
both  sides,  but  in  order  to  prevent  drifting  it  is 
better  to  remove  all  of  the  snow  to  the  leeward 
side  of  the  road.  Even  then  some  drifting  may 
result,  but  much  less  than  if  the  snow  were  piled 
on  the  windward  side.  The  first  clearing  should 
be  at  least  10  feet  wider  than  the  traveled  way, 
this  extra  space  being  used  for  receiving  the  later 
snowfalls  as  they  are  pushed  aside.  Success  in 
this  work  consists  in  getting  the  plows  onto  the 
job  early  enough  and  keeping  them  at  work  con- 
tinuously. A  well-driven  truck  can  handle  about 
10  miles  of  highway.  One  and  preferably  two  as- 
sistants should  accompany  the  driver.  If  a  heavy 
blanket  of  snow  is  being  removed,  half  a  dozen 
•men  with  shovels  should  go  out  with  the  truck. 
Under  normal  conditions  a  truck  should  make  one 
cut  an  hour,  but  as  it  takes  four  full  cuts  to  clear 
the  necessary  width  at  the  beginning  of  the  sea- 
son and  generally  three  during  the  later  months, 
the  truck  at  each  cut  will  have  4  hours'  deposit 
of  snow  to  remove.  But  if  it  is  started  early  and 
kept  running  continuously  it  will  not  often  hap- 
pen that  other  methods  have  to  be  resorted  to. 

However,  if  drifts  have  formed  it  will  often  be 
impossible  to  find  space  to  store  the  snow  that 
must  be  plowed  out  if  the  cuts  are  to  be  kept 
clear.  Under  such  conditions  the  usual  method 
is  to  have  men  with  shovels  clear  away  the  drift 
by  hand.  This  kind  of  work  is  expensive,  but 
points  where  drifts  form  are  those  where  the 
greatest  width  of  cut  is  needed  to  permit  the 
plows  to  operate  to  advantage,  and  they  must  be 
cleared  to  sufficient  width  or  otherwise  they  will 
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be  blocked  at  once  with  every  snowfall  and  hand 
shoveling  must  be  used  almost  exclusively  in 
them. 

For  hand  removal  it  is  important  to  use  large 
scoops.  Even  at  some  additional  first  cost,  the 
snow  must  be  so  piled  that  it  will  hinder  rather 
than  assist  the  re-filling  of  locations  that  have 
been  cleared.  Where  the  cuts  are  both  wide  and 
deep  it  may  be  cheaper  to  load  the  snow  in  trucks 
and  remove  it  entirely,  but  this  is  not  generally 
advisable.  Rotary  snow  plows  would  be  of  espe- 
cial advantage  in  these  deep  drifts  and,  although 
they  have  not  yet  come  into  very  general  use,  it 
is  thought  that  such  use  is  bound  to  increase. 
"Just  how  rapidly  this  change  in  snow  removal 
equipment  will  be  made  will  depend  upon  the  de- 
velopment of  satisfactory  rotary  plows,  but  it  can 
hardly  be  put  off  much  longer,  for  the  cost  of 
shoveling  out  deep  drifts  is  very  expensive."  A 
plow  of  this  kind  was  illustrated  and  described  in 
Public  Works  for  April  24,  1920. 


Preservative  Treat- 
ment of  Wood  Poles 


Causes  of  deterioration,  methods  of  preven- 
tion and  economies  of  pole  treatment.   Coal 
tar  derivatives  used. 


Under  the  above  title  a  .circular  has  been  issued 
by  Purdue  University  in  an  effort  to  answer  quite 
fully  a  number  of  requests  foi  information  on  this 
subject  which  the  School  of  Engineering  has  re- 
ceived. While  most  of  the  practices,  experiences 
and  specifications  drawn  upon  are  those  of  pri- 
vate telegraph  and  telephone  companies,  munici- 
pal and  other  public  works  officials  are  interested 
in  the  permanance  of  poles  used  for  carrying  wires 
along  streets  and  highways. 

The  pamphlet  treats  the  subject  quite  exhaust- 
ively, devoting  51  pages  of  text  and  four  pages  of 
index  to  the  matter.  It  describes  the  causes  of 
deterioration  of  poles  and  methods  employed  for 
prevention,  including  the  use  of  coal  tar  and 
other  preservatives;  treating  poles  by  means  of 
brush,  spraying,  pouring,  open  tar  dipping  and 
open  tar  hot  and  cold  bath,  together  with  the 
preparation  of  the  poles  for  treatment.  It  also  de- 
scribes the  economics  of  pole  treatment  and  meth- 
od of  preserving  poles  already  in  service.  It 
describes  the  results  of  inspections  made  of 
treated  and  untreated  poles  in  Indiana,  cites  ex- 
periences in  other  locations,  quotes  specifications 
employed  by  the  American  Railway  Engineering 
Association,  the  National  Electric  Light  Associa- 
tion, the  United  States  Shipping  Board  Emer- 
gency Fleet  Corporation  and  the  American  Tele- 
phone and  Telegraph  Co. 

It  gives  a  summary  and  conclusions  of  the  re- 
sults of  the  study  made  of  the  subject,  which  sum- 
mary is  as  follows : 

1.     A  survey  of  the  state  of  Indiana  was  made 


and  showed  that  a  considerable  percentage  of  the 
poles  erected  at  the  present  time  are  receiving 
some  kind  of  treatment.  The  majority  of  pole-us- 
ing companies  are  either  using  preservative  treat- 
ment or  planning  to  use  it  on  future  work. 

2.  The  most  commonly  used  preservatives  in 
this  country  are  derivatives  of  coal  tar.  Dead  oil 
of  coal  tar  or  creosote  oil  and  the  higher  boiling 
oils  known  as  carbolineums  are  the  most  satisfac- 
tory preservatives.  Coal  tar  itself  should  not  be 
used  as  it  has  little  value  as  a  preservative,  and 
"mixed  creosote  oils,"  those  containing  undistilled 
products,  cannot  be  recommended. 

3.  The  commonly  used  treatments  in  Indiana 
are  the  brush  treatment  and  the  open  tank  treat- 
ments either  by  dipping  or  by  the  hot  and  cold 
process.  Poles  of  less  durable  woods  treated  by 
the  pressure  tank  process  are  as  yet  more  expen- 
sive than  butt  treated  cedar  and  chestnut  poles 
and  so  have  not  come  into  extensive  use. 

4.  A  study  of  the  economic  side  of  pole  preser- 
vation shows  that  under  average  conditions  an  in- 
crease in  life  of  about  2  years  will  justify  brush 
treatment,  about  3.5  years  will  justify  the  open 
tank  dipping  treatment  in  hot  creosote  and  about 
7.5  years  will  justify  the  hot  and  cold  bath  open 
tank  treatment.  The  results  of  the  inspections 
made  in  various  parts  of  Indiana,  indicate  that  an 
increase  in  life  greater  than  that  necessary  to  jus- 
tify the  treatment  may  be  expected  for  these  treat- 
ments if  they  are  applied  properly. 

5.  It  is  possible  to  increase  the  life  of  poles 
already  in  service  to  some  extent  by  reinforcement 
and  treatment  after  setting.  The  most  commonly 
used  method  is  the  process  of  reinforcing  by  set- 
ting a  creosoted  stub  along  side  the  weakened  pole 
and  binding  the  two  together  by  wire.  Another 
method  used  is  that  of  excavating  the  earth  from 
around  the  pole,  clearing  away  decayed  wood  and 
applying  a  brush  treatment.  Concrete  reinforce- 
ment has  been  applied  to  some  extent  but  on  ac- 
count of  the  cost  can  be  recommended  only  for 
exceptional  cases  where  the  cost  of  replacement 
of  the  poles  is  very  large. 

ii.  The  selection  of  the  proper  method  of  treat- 
ment to  be  used  depends  upon  local  conditions. 
For  the  lighter  lines  and  for  the  smaller  com- 
panies, or  where  first  cost  is  an  important  consid- 
eration the  brush  treatment  offers  some  advan- 
tage. The  open  tank  dipping  process  known  as 
Specification  "A A"  is  preferred  by  some  on  ac- 
count of  greater  uniformity  and  probably  some- 
what longer  lite  than  the  brush  treatment  which 
advantages  arc  considered  to  overbalance  the  in- 
creased cost.  The  hot  and  cold  bath  open  tank 
treatment  gives  the  greatest  increase  in  life  and  is 
particularlj  suitable  for  heavy  lines  and  perma- 
nent construction. 


Galveston's  Sea  W  all 


Following  the  storm  of  1900,  which  caused  the 
overflowing  of  a  large  part  of  the  city  of  Galves- 
ton, Texas,  a  sea  wall  about  five  miles  leng  and  17 
feet  high  above  mean  low  tide,  was  built  and 
completed  in  lf»04  at  a  cost  of  slightly  over  $2.- 
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000,000.  For  some  time  past  an  extension  of  this 
sea  wall  has  been  under  construction  by  the  fed- 
eral government,  and  it  is  predicted  by  Major  L. 
M.  Adams,  the  engineer  in  charge  of"  the  work, 
that  this  will  be  completed  by  August  1,  1922; 
'M10  feet  have  already  been  constructed  and 
about  1,200  feet  remain  to  be  built.  Although  the 
original  wall  about  five  miles  long  cost  about 
$2,000,000,  the  two  miles  being  built  by  the  gov- 
ernment will  cost  about  $1,500,000,  owing  to  the 
greatly  increased  oust  of  public  works  during  the 
pasl  few  years. 


Wire  Rope  Fastening 

\\  ire  rope  attachments,  made  in  the  field,  are 
seldom  capable  of  developing  the  full  strength 
ol  the  rope:  the  common  method  of  forming  a 
loop  eye  with  the  loose  end  clamped  to  the  stand- 
ing part,  although  simple  and  rapid,  is  not  very 
reliable,  is  likely  to  slip,  is  subject  to  injurs  by 
meddling  and  may  not  be  more  than  60  or  70  per 
cent  efficient.  Any  fair  mechanic  can,  without 
any  special  tools,  secure  a  forged  socket  to  the 
end  of  the  rope  that  will  provide  a  clevis  or  pin 
connection  of  full  strength  that  once  made  is  far 
more  secure  and  easily  and  rapidly  shifted  than 
the  clamped  connection. 

Reliable  instructions  for  making  wire  rope  at- 
tachments are  given  in  a  recent  issue  of  the  "*Ex- 
cavating  Engineer,"  which  says: 

"The  rope  may  be  attached  to  its  load  by  means 
of  a  socket,  or  it  ma;  be  bent  back  on  itself  to 
form  an  eye  ami  the  loose  end  clamped  to  the  rope 
with  rope  clips  or  clamps.  Properly  done,  the 
former  method  of  attachment  develops  the  full 
Strength  of  the  rope,  but  it  has  several  disad- 
vantages. 

"Poor  workmanship  is  concealed,  showing  only 
when  the  rope  slips  or  breaks  in  the  socket;  it 
cannot  be  readily  inspected:  the  rope  is  rigidly 
held  in  the  socket  and  the  effect  of  bending  is  con- 
centrated just  above  the  socket:  and  it  is  much 
more  difficult   to  make. 

"The  latter  method,  fastening  bj  clips,  devel- 
op-, at  most  only  about  S3  per  cent  of  the  strength 
of  the  rope,  usually  not  more  than  80  per  cent. 
It  bruises  and  crushes  the  rope  where  the  clips 
an-  applied,  ami  is  liable  to  slip;  but  it  can  at  all 
times  be  readily  inspected  and  requires  little  skill 
in  making.  Rope  makers,  however,  recommend 
the  socket  method  of  fastening,  and  if  properly 
made  it  never  fails,  \fter  either  a  socket  or  clamp 
attachment  is  made,  it  must  always  be  tested  by 
making  several  trips  under  a  heavy  load. 

"The  method  of  making  the  best  socket  joint 
is  as  follows:  The  rope  should  be  securely  seized 
or  bound  at  tin-  end  with  soft  iron  wire  before  the 
end  of  the  rope  is  cut  square.  An  additional 
seizing  should  be  placed  on  the  rope,  a  distance 
equal   to  the  length  of  the  socket  from  the  end. 

"  \fter  the  rope  is  trimmed  off,  the  seizing  on 
the  end  of  the  rope  should  be  taken  off,  the  rope 
opened  down  to  the  second  seizing,  the  hemp 
Center     CUt     out     the     wires    broomed     out.       That 

is.  thej  should  all  be  untwisted  but  not  straight 


ened.  Then  the  wires  should  be  thoroughly 
cleaned  in  benzine,  naptha  or  gasoline,  as  far  as 
they  are  to  be  inserted  in  the  socket,  and  then 
dipped  in  commercial  muriatic  acid  for  30  to  60 
seconds  until  the  acid  has  cleaned  each  wire. 

"Next,  the  rope  end  should  be  dipped  in  boiling 
water,  to  which  a  small  amount  of  soda  has  been 
added,  to  clean  off  and  neutralize  the  acid.  Then 
the  rope  end  is  inserted  in  the  socket  and  warmed 
if  the  temperature  is  below  65  degrees  Fahrenheit, 
to  prevent  cooling  the  /.me  too  rapidly.  I  lie 
socket  is  placed  with  its  axis  vertical  and 
coinciding  with  the  axis  of  the  rope,  the  bol 
torn  is  sealed  with  clay  or  putty,  and  molten 
zinc  or  spelter,  heated  to  a  temperature  that  will 
just  char  wood,  is  poured  into  the  socket  until 
it  is  full.  Lead  or  Babbitt  cannot  lie  used  in  this 
method  because  they  will  not  solder  the  wires  to 
the  filling  material  as  zinc  will.  I'se  only  a  good 
grade  of  zinc.  Such  a  rope  socket,  attached  care- 
fully with  good  material,  will  hold  and  give  nearly 
100  per  cent  efficiency    of   the   ropv   strength. 

"Should  it  be  impossible  to  obtain  good  zinc  to 
make  a  socket  fastening  as  described  above,  then 
the  older  method  usually  called  "loading  of 
sockets,'  is  more  reliable.  In  this  case  the  wires 
of  the  rope  are  cleaned  at  the  end  as  described 
above  with  the  material  on  hand.  Then  the 
socket  is  pulled  over  the  rope  and  ever)  wire  is 
bent  back  by  means  of  pliers  for  1  to  1' 
length.  Xext  the  rope  is  pulled  back  into  the 
socket  and  molten  lead  or  Babbitt  poured  into 
the  sockets.  With  this  method  we  have  no  sold 
ering  effect  between  the  wire  and  the  filling 
and  the  wires  are  holding  depending  on  the  hook 
formed  at  their  end.  Natural!)  the  wires  will  lie 
distorted,  subject  to  uneven  tension  at  the  end  of 
the   socket,   reducing   the   efficiency    of    the    joint." 


El  Paso  Irrigation  Project 

Efforts   arc-  being   made   to   utilize   the   full   po- 
tential value  for  irrigation  and  power  purpo 
the  Elephant   Butte  dam   completed  in    1916  at   a 
cost    of   $10,000,000.       \t    present    546   miles   of   ir- 
rigation canals  have  been  built,  sufficient  to 
115,000   acres    0f    winch    last    year   80,000   acres 
were    irrigated    and    their    value    has    lucre,-, 
from  $50  to  $350  per  acre. 

It  is  now  proposed  to  extend  the  project  by 
the  construction  of  a  high-line  canal  to  irrigate 
Palomas  \  alley  and  Fort  Hancock  valley,  and 
that  another  high-line  concrete-  canal  be  built  to 
divert  all  the  water  of  the  river  at  Leesburg,  de- 
veloping three  water  power  plants  at  the  dam,  at 
Tortugas  and  at  Canutillo,  with  a  total  develop 
ment  of  33.0(10  h.  i'..  the  estimated  cost  of  which 
is  $4,000,000  and  the  estimated  revenue  $50 
per  year.  The  extension  to  the  city  of  I'd  Paso 
to  furnish  it  with  abundant  power  for  all  pur- 
poses will  cost  $1,000,000.  The  estimated  value 
of  the  irrigation  canal  is  $3,500,000,  and  its  est 
$2,250,000.  It  is  proposed  thai  if  the  government 
will  pav  for  the  cost  of  this  canal,  other  interested 
parties' will  raise  $5,000,000,  thus  providing  for 
the  entire  construction  and  the  full  development 

of    the    W  atei    siipplv  . 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles*  nd  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
different  will  send  us  their  solutions  for  publication  also:  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one 

How  Can  Submerged  \\  ater         The  pipe  shonld  "r^Tat .-.  depth  of  one  or 

1>-  IJ       I        i     II      IV  more  diameters  below   the  surface  of  the  bottom 

IJM-S    n«'    IMSLlllnl  .  according    to    the   character   of    the    material    on 

which  ii  rests,  but  in  vcrj   soft  mud  or  silt  il  ma) 

Can    he    lowered    from    floats,    from    false-  require   the  construction   ol  foundations, 

work,    or   from    the    ice.      Can    be   hauled  These  will  usually  consist  ol  pairs  of  piles  form 

Longitudinally  on  the  bottom,  can  be  laid  ing  transverse  bents  with  caps  on  which  th 

with  submerged  cradle,  floated  to  position  is    supported.      For    small    pipes   the    foundation 

and  sunk,  or  sometimes  laid  in  cofferdams.  piles  ma)   often  be  driven  in  pairs  with  t'l 

per  ends  connected  by  rap--  or  cross-pieces  bolted 

Water  mains  frcquentl)   have  to  be  laid  under  '"'  »  H"le  bel°"    th«  £**■   llu'  two  '"'p  ^ 

water  for  the  crossings  of  rivers,  inlets  and  bar-  handled  as  a  unit  and  their  extensions  abme  the 

bors,  and  the  installation  of  the  submerged  por-  cross-piece  serving  as  guards  to  secure  the  pipe, 

[ions  may  present   difficulty   and   unusual   condi-  wllicn  '«  lowered  vertically  to  rest  on  the  cross- 

tions  to  the  contractor,  even  if  he  is  familiar  with  P'ccef'     "  necessary,  the  piles  maj  be  driven  sep 

ordinarj   pipe  laying  in  land  trenches.  •'^"'1>-   cut,  ""    "    a    ^erged   circular    saw, 

.,  ,             ...      '        ,                                                 ,  and  capped  by  a  diver  who  can  also  adjust  and  se- 

1  he  conditions  and  requirements  vary  so  much     cmQ   (1|i.      ■        ,„  ,,„„,       Sometimes    n len 

111  ,;Vfere"1  '"l,s'  depending  on  the  type,  diameter  ddlM  ,„.     -Hows  supported  on  grillages  or  mud 

--th  of  pipe,  the  depth  of  water,  character  ol  sills  are  us£d  instead  ,„  piies  ,,,  SUpporl  the  pipe 


ihe  bottom  and  approaches,  the  location  of  the 
line,  navigation,  available  facilities,  and  urgenc) 
Hi'  the  work,  thai   no  universal   instructions  can 


i  in  soft  bottom, 

[f  there  is  only  a  thin  layer  of  verj   soft  mate 

be  laid  down,  but  it  is  possible  to  review  a  num-  rial  witn  harder  bottom  beneath    il  maj   be  per- 

ber  of  practical   methods  that    have  been   found  nussible  to  allow  the  pipe  to  sink  through  the ■soft 

i                                 I.-                 ,              ,  material  bv   its  own  wemhl  ant    become  eml>ccMcil 

satisfactory  under  certain  conditions  and  may  be  m'""IJI  '  -   u        ;           5    .       '  ,            .  , 

repeated   or  modified    for  similar  or   varying  re-  ™  "  on  the  harder  material  below    without  spe 

quirements.  "al   foundation,  or  rock  or  other  very  hard  bot- 

'                                  .             ,,,,,•            ,  ti.ui  in  shallow    water  ma\    require  to  be  drilled 

For  water  ol  moderate  depth  and  velocity  and  ^      ^         provide   a' trench  to   receive  the 

soft   bottom,   and    where   operation,   are   not   re-  .          {    deeper  water  where  there  is  little  or  no 

Minted    by    navigation    requirements    or    danger  ££•        Qr   £            hom    navigatioil    it    may   suf. 

from  flood  or  storm,  submerged  pipes  up  to  10  fi            ,       the  pipe  on  the  bottom  and  cover  it 

or  12  inches  in  diameter  and  two  or  three  hundred  .          protection  of  clay,  gravel  or  broken  .tone. 

Feet  long,  can  usually  be  installed   without   .en  ' 

ous  difficult)  or  great  additional  expense,  b)  any  lli,:'v"1     ' 

contractor  competent  to  la)   similar  pipes  on  dry  |n  ordinary  earth  bottom  the  installation  of  the 

land.  pipe  should  be  preceded  by  the  preparation  of  a 

Where  the  pipe  is  very  much  larger,  or  the  eon-  full-length  trench  of  the  required  depth  which  can 

ditions   are   more   difficult,   special    methods   and  general!)    be  excavated  by   a  drag-line  machine, 

appliances  ma)    be  required  and  careful   precau-  i>N   an\    available  dredging  machine,  oi   b)    clam 

tions  necessary  and  the  work  should  be  done  by  shell  or  orange  peel  buckets  operated  by  a  der- 

or  under  the  supervision  of  a  competent  engineer  rick  boom  and  hoisting  engine. 

or  an  experienced  contractor  who  has  previously  |n    some  kinds  of   bottom   the   pipe   can   be   laid 

specialized  in  similar  submerged  pipe-laying.     Al-  (i])   ()u,  surface  and  undermined   from   end    to  end 

though   riveted   steel   pipes,   wooden   stave   pipes,  ^      ;)   hydraulic   jet   or  suction  pipe  which  scours 

or   reinforced   concrete  pipes  may  be  laid   under  out'tiie  materia!  directly  underneath  and  allows 

water,  their  use  for  this  purpose  is  comparatively  j(  (n  l,Ta,|uai|v  sjnk  to  the  required  position.  Such 

infrequent   and   their  dimensions   are   likely   to  be  a   method   would    require   the   special    approval    of 

large    so   that    their   installation    requires   special  .^    enffjneer  in  charge, 
skill    and    experience   and   will   not   be   here   con- 

•   i            i         •  ei                             i       .                I                            -l            l          Mi  HAULING  LONGITUDINALLY  TO  POSITION 

Sldered.       I  he  pipes  that  are  here  considered   will 

therefore    be    assumed    to    be    of    the    commonest  \\  here  the  approaches   to   the   ends  of   the   sub 

tvpe,  namely,  cast  iron  pipes  with  lead  caulked  merged  pipe  are  slopes  tangent  to  it.  a  portion, 

hub  and  spigol  punts  about  12  feet  apart.  at  least,  of  the  approach  trench  can  be  maintained 
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open  at  one  end,  the  pipe  can  be  assembled  and 
the  joints  made  in  the  trench  on  shore  and  the 
pipe  hauled  across  the  river  in  the  previously 
prepared  trench  by  means  of  a  rope  attached  to 
it  and  operated  by  a  windlass  or  hoisting  engine 
on  the  opposite  shore.  All  of  the  pipe  may  be 
assembled  and  jointed  in  the  trench  and  hauled 
across  at  a  single  continuous  operation,  or  one 
or  more  lengths  may  be  assembled  and  jointed  at 
the  water's  edge  and  pulled  forward  until  the  rear 
end  is  nearly  submerged  and  another  section  or 
sections  added  and  the  whole  again  pulled  for- 
ward, and  so  on.  If  all  of  the  pipe  is  completely 
assembled  on  shore  before  hauling  is  commenced, 
it  should  be  supported  at  each  joint  in  cradles 
sliding  on  skids  or  supported  on  ways  or  rollers 
to  facilitate  its  longitudinal  movement. 

Unless  the  pipe  is  very  thin  and  light,  the  for- 
ward end  should  be  plugged  watertight  to  keep 
the  interior  dry  and  increase  the  buoyancy  so 
as  to  reduce  the  submerged  weight  and  friction 
of  hauling.  If  the  pipe  is  more  than  12  inches 
more  or  less  in  diameter,  the  buoyancy  of  the  en- 
closed air  is  greater  than  the  weight  of  the  pipe, 
thus  producing  a  tendency  to  float  which  must 
be  overcome  by  admitting  a  certain  quantity  of 
water  to  the  pipe,  or,  in  some  cases  where  it  is 
needed  for  other  purposes,  by  enclosing  the  pipe 
in  its  concrete  jacket.  The  forward  end  of  the 
pipe  should,  in  any  case,  be  provided  with  a  coni- 
cal pilot  and  have  proper  attachments  for  the 
hauling  line.  The  hauling  will  also  be  facilitated 
if  two  or  three  full-length  longitudinal  strips  of 
wood  are  attached  to  the  under  side  of  the  pipe 
to  form  runners  that  will  diminish  the  friction 
on  the  river  bed  and  prevent  the  bells  or  hubs 
from  digging  into  the  soft  ground. 

Except  for  very  short  lengths  of  pipe,  special 
precautions  must  be  taken  to  prevent  the  longi- 
tudinal tension  of  hauling  from  pulling  the  pipe 
apart  at  joints.  The  hauling  line  can  be  fastened 
to  a  continuous  steel  rod  or  timber  lashed  to 
each  section  of  the  pipe  at  the  joint  in  such  a  way 
as  to  be  detachable  after  the  pipe  is  installed. 
Or  collars  can  be  put  around  the  pipe  at  joints 
and  connected  by  tension  members  adjusted  to 
some  initial  strain  and  permanently  left  in  posi- 
tion or  removed  after  the  pipe  is  installed  if  ar- 
rangements for  this  are  provided.  A  very  simple 
joint  reinforcement  can  be  made  with  three  or 
four  equidistant  heavy  longitudinal  wires  secured 
to  lashings  of  smaller  wire  fastened  at  successive 
bells.  These  can  be  put  under  heavy  initial  ten- 
sion by  stressing  with  simple  levers  that  can 
maintain  the  stress  while  the  ends  of  the  longi- 
tudinals are  fastened  to  the  lashings  by  liner  pli- 
able wire. 

If  the  bottom  is  Hat  with  gentle  slope,  ordi- 
nary joints  with  the  necessary  tension  rcinlorcc- 
ment  may  suffice,  hut  if  the  bottom  is  irregular 
or  if  the  alignment  has  any  sharp  vertical  or  hori- 
zontal bends,  flexible  joints  must  he  provided. 
I  h(  se  Can  he  secured  by  application  of  the  ordi- 
nary Ward  joint  or  some  other  type  of  ball-and- 
socket  or  adjustable  connection  at  the  required 
points. 


LOWERED   FROM    FALSE   WORK 

Where  the  depth  of  the  water  is  moderate  and 
navigation  does  not  have  to  be  maintained,  piles 
can  be  driven  on  both  sides  of  the  alignment  and 
capped  above  the  water  to  support  the  pipe  as- 
sembled and  jointed  on  it.  Ropes  or  slings  can  be 
placed  under  the  pipe  at  joints  and  connected  to 
tackles  suspended  from  the  top  of  the  falsework, 
the  original  supports  removed,  and  the  pipe  low- 
ered by  slacking  off  the  tackles  slowly  and  with 
great  uniformity  at  given  signals.  If  the  pipe 
is  not  too  heavy,  the  tackles  may  be  replaced  by 
simple  ropes,  each  passed  two  or  three  times 
around  a  beam  or  snubbing  post  with  rounded 
corners.  The  loose  ends  of  these  ropes  must  be 
handled  and  the  slack  held  by  careful,  reliable 
men  who  simultaneously  pay  out  a  small  given 
amount  on  signal,  thus  gradually  lowering  the 
pipe  to  position. 

If  the  work  can  be  done  when  the  water  is 
covered  with  heavy,  strong  ice  the  pipe  may  be 
assembled  and  jointed  on  transverse  sills  laid  on 
the  surface  of  the  ice  in  the  plane  of  the  align- 
ment and  when  all  is  in  readiness  the  ice  can  be 
broken  through  on  longitudinal  lines  each  side 
of  the  pipe  and,  the  narrow  detached  strip  of  ice 
underneath  it  being  removed,  the  pipe  can  be 
jacked  up  to  release  the  original  sills  and  trans- 
fer the  weight  to  transverse  timbers  above  the 
pipe,  spanning  the  opening,  and  from  which  it 
can  be  lowered  in  the  same  manner  as  from  false- 
work. 

LOWERED    FROM    FLOATS 

If  the  pipe  is  provided  with  flexible  joints  at 
intervals  of  not  more  than  100  or  150  feet,  allow- 
ing it  to  be  safely  deflected  to  a  considerable 
angle,  it  can  be  assembled  on  or  between  pairs 
of  rafts,  scows,  pontoons  or  other  floating  plat- 
forms and  the  successive  lengths  can  be  lowered 
from  them  after  the  joints  have  been  completed  in 
the  same  manner  as  the  pipe  is  lowered  from 
falsework.  Care  is,  of  course,  taken  to  always 
keep  the  forward  end  of  the  inclined  portion  of 
the  pipe  safely  secured  above  the  surface  of  the 
water  and  to  maintain  the  floats  with  reliable, 
moorings  and  protect  them  from  navigation,  drift 
and  current  so  that  they  shall  not  be  displaced 
and  carry  the  pipe  out  of  position. 

FLOATED  TO  POSITION   AND   SUNK 

A  long  line  of  small  pipe  may  sometimes  he 
advantageously  assembled  and  jointed  on  block- 
ing, sills,  or  launching  ways  just  above  the  sur- 
face of  the  water,  in  a  sheltered  position.  Pairs 
of  empty  oil  barrels  or  other  casks  may  be  se- 
i  nrnl  to  do  it  with  detachable  connections  and 
the  pipe  carefully  launched  by  removing  or  low- 
ering the  support  or  by  transverse  movement  of 
such  a  nature  as  not  to  cause  serious  friction  or 
stresses.  The  pipe  may  then  be  towed  to  posi- 
tion and  lowered  in  the  vertical  plane  of  its  re- 
quired alignment,  sufficient  water  being  admitted 
to  make  its  specific  gravity  slightly  greater  than 
unity.  It  may  be  lowered  by  simultaneously  or 
successively  cutting  the  lashings  to  the  floats. 
The  lowering  should   he  further  safeguarded   by 
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several  pairs  of  suspension  ropes,  slings  or  hoist- 
ing tackles  attached  to  it  at  intervals  to  prevent 
any  displacement  or  irregularity. 

PIPE    LAYING    WITH    INCLINED    CRADLE 

Large,  heavy  pipes  can  be  laid  in  deep  water 
where  obstructions  to  navigation  are  not  per- 
mitted, by  making  all  of  the  joints  flexible  and 
assembling  the  pipe  lengths  at  the  upper  end  of 
an  inclined  cradle  or  launching  ways  reaching 
from  the  working  platform  to  the  bottom  of  the 
river  and  gradually  receiving  it  in  advance  as  the 
pipe  is  laid  from  one  shore  to  the  other. 

For  deep  water  and  heavy  pipe  the  cradles 
become  massive,  trussed  structures  long  enough 
to  have  an  inclination  of  approximately  45  de- 
grees. They  are  hinged  to  the  boat,  pontoon,  or 
other  float  on  which  the  pipe  is  assembled.  The 
pontoon  is  securely  moored  in  position  and  as 
each  pipe  length  is  added  at  the  upper  end  it  is 
moved  backwards,  allowing  the  lower  end  of  the 
cradle  to  drag  along  on  the  bottom  of  the  river 
and  be  pulled  out  from  under  the  stationary  pipe 
which  drops  to  the  bottom  and  adjusts  itself  to  ■ 
the  irregularities  as  it  is  deposited  there.  This 
method  requires  exceptionally  efficient  joints  that 
will  not  be  injured  by  the  considerable  stresses 
of  installation.  A  notable  example  of  this  suc- 
cessful operation  was  in  the  laying  of  several 
thousand  feet  of  large  pipe  crossing  the  narrows 
from  Long  Island  to  Staten  Island  in  water  more 
than  60  feet  deep. 

No  matter  what  the  method  of  laying  sub- 
merged pipe,  if  the  joints  are  not  of  suitable 
character  and  well  made  they  are  likely  to  de- 
velop leaks  due  to  the  stresses  of  installation. 
In  any  event  they  should  be  thoroughly  examined 
by  reliable  divers  after  the  work  has  been  com- 
pleted. If  many  leaks  are  found  their  elimination 
is  likely  to  be  very  costly  and  tedious,  so  that 
it  is  expedient  to  omit  no  precautions  to  prevent 
their  occurrence. 

PIPE   LAYING    IN    COFFERDAMS 

In  shallow,  sheltered,  still  water  where  there  is 
good  bottom,  preferably  clay,  it  may  sometimes 
be  expedient  to  build  a  cofferdam  of  sand  bags, 
embankment,  puddle,  sheet  piles,  or  a  combination 
of  them,  unwater  it,  and  install  the  pipe  in  the 
manner  usual  in  open  trench.  When  this  is  done 
it  will  usually  be  best  to  build  the 
cofferdam  in  successive  sections  of 
moderate  lengths  .completing  on? 
before  another  is  unwatered  and  thus 
economizing  on  cofferdam  materials, 
maintenance  and  pumping. 

For  very  long  lengths  of  sub- 
merged pipe  not  installed  by  the  cof- 
ferdam method,  it  may  be  advisable 
to  lower  the  pipe  in  several  long  sec- 
tions independently,  enclose  the  ad- 
jacent ends  of  these  sections  by  cof- 
ferdams, pump  out  the  water  and 
make  the  special  connections  in  the 
dry.  Otherwise  adjacent  sections 
may  be  connected  by  divers  with 
special  adjustable  sleeve  lengths. 


After  the  pipe  has  been  installed  and  tested  it 
may  require  to  be  artificially  backfilled,  but  in 
many  cases  the  trench  will  be  rapidly  filled  by 
the  action  of  the  water  itself  and  thus  automati- 
cally provide  sufficient  covering  to  protect  the 
pipe. 


Rapid  Road  Conoretirp 

An  unusually  high  rate  of  progress  in  concret- 
ing a  14-foot  highway  from  5  to  7  inches  thick, 
west  of  Georgetown,  Del.,  has  been  made  by 
Elder  &  Company,  executing  contract  CS-2  of  the 
Delaware  State  Highway  Department. 

The  work  is  of  the  standard  type  adopted  by 
the  Highway  Department.  The  aggregate  and 
cement,  which  are  delivered  in  large  wooden 
batch  boxes,  are  unloaded  and  emptied  into  the 
charging  hopper  of  an  8-bag  Koehring  mixer  by 
a  locomotive  crane  mounted  on  caterpillar  trac- 
tion which  handles  them  with  great  rapidity  so 
that  little  or  no  time  is  lost  between  batches.  It 
is  required  that  each  batch  shall  be  mixed  at  least 
1  !  j  minutes  and  as  many  as  30  batches  have  been 
mixed  and  placed  in  one  hour. 

Each  batch  lays  a  strip  of  pavement  5J/S  feet 
long  and  of  the  full  width  of  the  roadway.  Al- 
though there  has  been  great  difficulty  in  main- 
taining a  constant  adequate  supply  of  aggregate 
and  cement  and  the  machine  has  never  been  able 
to  work  long  at  full  capacity  on  account  of  lack 
of  material,  it  has  attained  an  output  of  781  linear 
feet  in  one  9-hour  day.  After  three  batches  of 
concrete  have  been  mixed  and  laid,  the  mixer  is 
moved  backwards  15  feet  by  the  locomotive  crane, 
which  is  kept  attached  to  the  machine  and  hauls 
the  latter  like  a  trailer. 

The  mixing  machine  is  operated  by  a  force  of 
two  men,  one  man  operates  the  locomotive  crane. 
and  sixteen  more  men  are  required  for  setting, 
finishing  and  covering  the  concrete,  trimming  the 
sub-grades  and  setting  the  forms,  making  an  aver- 
age total  of  twenty  men  on  the  road,  besides 
which  there  are  about  nineteen  men  in  storage 
yards  receiving  and  handling  cement  and  ag- 
gregate. 
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Jan.    17-18 — OHIO    STATE    ASSOCI- 
ATION OF    BUILDERS'    EXCHANGES 
I.   Xoungstown,  O. 
Jan.   is      WATER  POWER  LEAGUE 
OF    AMERICA.      First    annual    meet- 
Engineering   Societies'    Building 
)  ork    Citv. 
.1:....      18-20— IOWA     ENGINEERING 
SOCIETSf.        Annual      meeting.  ' 


Mi 


i 


INTERNATIONAL    CUT 
STONE"  CONTRACTORS'    AND   QUAR- 

[JYMEN  S      ASSOCIATION,       Inc.       An- 
Hotel,    Chi- 


agi 


Hi 


taut,  engineer  and  director  of  water 
supplj    service   for  the  city  of  Geneva,' 

and  translated  from  the  French  by 
Professor  Whipple,  who  read  the  pa- 
per to  the  meeting  and  contributed  an 
introductory  description  of  the  city  of 
(  ieneva  and  its  environs.  The  paper 
described  the  pumping  system  and  \va- 


J  unc — CONFERENCE    OF    MAYORS 

AND  OTHEE  city  OFFICIALS,  State 
of.  N.  V.  12th  Annual  Conference. 
Elmira.  N.   Y. 

0,_liK!l—  AMERICAN    WA;      ter   supply   layout   of    the   city,   and    was 

wed    ii\    pictures    of    the    Geneva 


TE1!  WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland.  Ohio.  Sec- 
retail.  .1.  M  Diven,  153  West  71st 
St..   New    Fork. 


AMERICAN     SOCIETY 

CIVIL   ENGINEERS.      New    York  City. 

.Inn.      I!l--'l>       MISSlS'SIFl'l      VALLEY 

ASSOCIATION     and     the     NATIONAL 

I  .i:.\  INAi  Hi    &  »N(  IP. ESS       Joint    - 

Harring Hotel,    Washing- 
Jan.     -Z\    -ENGINEER'S      CUT.     OF 
PHILADELPHIA.       Belles  ue-Stratford 
Hotel. 

Jan.  25— NEW  JERSEY  STATE   AS- 
SOCIATION      OF       COUNT'S        ENGI- 
NEERS.    Annual    meeting.    Engineers' 
1 1  no .11.   N.  .1 
Jan.        2r.   —    ATLANTA        SECTION, 
AMERICAN    SOCIETY    UF   MECHANI- 
CAL     ENGINEERS.        Joint      meeting 
Sei  Hon,  A.S.C.E.    Carne- 
brary. 

Jan.  17,  —  PHILADELPHIA  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
KHANIi'AL  ENGINEERS.  Engineers 
Club   of   Philadelphia. 

Jan.      -1T.-17    —    MICHIGAN      ENGI- 
NEERING     SOCIETY.       STATE      AS- 
SEMBLE     OF     THE     A.A.E.,     Di 
Mich 

Jan.     ^.-.-^T   —   THE     A  M  E  R  1  C  A  N 

i        SERVERS    VSSI  ICIATION. 

of    meeting     to    be    announced 

Jan.  IT,,  Mi.  a7— ASSOCIATED  GEN- 
ERAL CONTRACTORS.  Annual  meet- 
in «.  New  Orleans.  Secretary's  Office. 
Washington,  D.   C. 

I  .  ii      27-2«—  INDIANA 
ING    SOCIETY.      Annual    meeting.    In- 
ilianapo  ecrel  Lry,  Charles  Bross- 

i.  rchants  Bank   Building. 
Jan.      28  —  COLORADO      SECTION. 
VMERICAN    SOCIETY    OF   MECHAN- 
I ■  -  XI.   ENGINEERS.      Metropole  Hotel. 
Jan.   Sl-Feb.   5 — NATIONAL    BRICK 
MA  NTJF  ICTUIIKIIS'  ASSOCIATION 

AND  COMMON  BRICK  MANUFAC- 
TURERS' ASSOCIATION  OF  AMER- 
ICA, .inint  meeting.  Hotel  Pennsyl- 
vania,   New    Y'ork    I 

IVb.    1-2— NEW    YORK    STATE    AS- 
CTON  OF  BUILDERS.     Conven- 
Ro,  h  ester,  N.  Y". 
I  ,  h.       i,      -z.      3— ONTARIO       PRO- 
FESSIONAL    MEETING    in     conjunc- 
tion   with    the   annual    meeting  of   the 
Engineering  Institute  of  Canada.  To- 

ivi».  7-8 — FLORIDA  ENGINEER- 
l\o,        .hoi,  Annual      meeting. 

kev   iod,   Fla. 

Feb.       !»-12  AMERICAN       ROAD 

HI  IRS'  ASSOCIATION.  Eight- 
eenth annual  convention,  eleventh 
\ni.  i  ;.ads    Congress    and 

th    National    Good    Roads    Show, 
o,  111. 
I.  I.,      ii-i-  ENGINEERING      SO- 

CIETY       OF        WISCONSIN.  Annual 

1 1   .  ■       • 
s    Smith.    Madison,    Wis. 

I  eh.       i  i-m  VMERICAN      CI  IN- 

i'RKTE   INSTITUTE.   Ant 
Auditorium    I  Chti  I 

rve\     Whippli  .     Ni  « 

i.h       ici-is  IM  E  R  IC  A  N      IN- 

STITUTE    OF     ELECTRICAL     ENGI- 
tS       Seventh    midwinter   conven- 
tion     EnKineerlng  Societies'  Building, 

Ma.    17-111      NATIONAL  FIREMEN'S 
1  >TH  IN       T»  enty-thlrd    annual 
Fori   u  a  j  ne,  Ind, 
7-!i      N  VTTON  \l.    FIRE     PRO 

[ON  vim  ii  1 1 

0      I'll 


plant  shown  on  the  screen. 

The  subject   of   "Cleaning  and    Paint1 

my  Standpipes"  was  opened  by  Charles 

\\  .   Sherman.  Among  those  taking   pari 

INDIANA    ENGINEERING  SOCIETY       ,„    the    discussion    which    ensued    were 

Thursday,   January    27,  at   the   Clay-     Reeves  W.  Newsom,  Samuel  E  Killam 

pool    Hotel.    Indianapolis,    the    Indiana     and     Morrison     Merrill,     and     a     letter 

Engineering  Society  will  hold  its  forty-     from    Professor    Harold   K.    Barrows, 

first    annual    meeting,    including    joint     relative    to    ibis    subject,    was    read    bj 

♦with   other   local   chapters   of     Secretary    Frank    J.    Gifford.      There 

engineering   societies.  was    also    some    discussion    of    the    best 

At    the    first    session,    papers    will    be     method    of    extinguishing    fires    i 
presented  on   "Specifications   for  Road    piles  and   the   proper   way  of   applying 
Materials,"  by  Fred  Kellam,  [ndianap-    water  in  such  cases,  by  S.  H.  Taylor, 


olis,  and  on  "Freight  Kales  and  Con 
struction  Work."  by  R.  C,  Yoeman, 
Indianapolis. 

At     .'    p.    m..    there    will    be    a    joint 
meeting    of    the    Indiana    Engineering    fire  hose  durin 
Society,  in  which  county  surveyors  and    gines  l>\    <  harle 
American    Association    of    Engineers 
will  participate.     The  program  will  in- 
cludge   discussion    on    "Engineers'    Li- 
cense   Law"    and    "Counts     Survi 
Bill."     "The   Economy  of   Early  (  on- 
tracts,"   bj    C.    I).   Franks,   Indianapolis. 
and    "Bonds    As    Applied    to    County 
Work." 

\i    7:45  p.  m.,  there  will  be  a  joint 
the    Indiana    Engineering 
.    American  Societj  of  Mechani 
cal     Engineers,    American    Society    of 
Electrical   Engineers,  Indianapolis  Sci- 
entific  Club. 

Papers  will  be  presented  on  "Opera- 
ting Characteristic  of  Small  Steam 
Driven  Pumps."  by  L.  V.  Ludy.  I.a- 
Fayette;  "Some  Problems  in  Supply- 
ing    Electric     Power    Service    to    Rural 

Communities,"   by   D.   D.   Ewing,   La- 

Fayettej     "Lightning     Protection     for 

Rural    Transmission    Lines."  _by    D.    L. 

(  urtner,    LaFayette, 

600,000    \  oil     Testin 

Purdue     University,"     by     C.     Francis 

Harding.  LaFayette. 

i  in  (anuarj  88,  papers  will  be  pre- 
sented on  "Preservation  Treatment  for 
W I  Poles."  b>  R.  V.  Achatz,  La- 
Fayette; "Problems  in  Concrete  Con- 
struction." by  W.  K.  Hati.  La  I 


Chief  Jesse  Barrett,  William  F.  Sulli- 
van and  John  C.  Chase;  also  a  brief 
discussion  of  the  subject  of  tires  orig- 
inating  between    the  jackets   of 

tests    of    pumping    en 
C.   Sherman   of    Bos- 
ton. 

NEW    JERSEY    COUNTY    ENGINEERS 

The  annual  meeting  of  the  New  Jer 
sex  Stale  Association  of  Countj  I 
neers  will  lie  held  in  Trenton  on  Jan- 
uary 25  at  the  Engineers'  Club,  located 
over  the  i  irand  Theater  on  South 
Broad  street,  near  the  court  house. 

Papers  will  he  presented  i  m  "Bi 
for  New  Jersey  Roads."  by  Charles  V 
Meade,  bridge  engineer.  New  J.'sev 
Highway  Department;  "Some  Facts 
Relating  to  Motor  Vehicle  Registra 
tion."  by  Win.  L.  Dill.  Commissioner 
of  Motor  Vehicles;  and  "Testing  and 
Laboratory  Control  of  Large  Highway 
Contracts,"  by  R.  B.  Cage,  rho:mcal 
engineer. 
ENGINEERS'  <  1.1  II  OP  DES   KOINES 

The  Engineers'  Club  and  the  Cham- 
ber of  Commerce  of  Des  Moines  are 
"The  New  making  special  provisions  for  the  en- 
Laboratory  at  tertainment  of  the  wives  of  visiting 
engineers  at  the  Iowa  Engineering  So 
ciety's  annual  meeting.  Engineers  have 
been  urged  to  bring  their  wives  to  this 
meeting. 

\nioiig   other   things   the   ladies 

ii    the  program  includes  an  after- 
tea   at    the    Hoyt    Sherman    Place. 


Water  Supplies,"  by  G.  C.    a  theater  party,  banquet  and  dance 


Blalock,  I  aFayette,  and  on  "The  Brick 
Paved  Highway,"  b)  Will  P.  Blair. 
Cleveland,  I  Ihio,  followed  by  routine 
business. 

\l    6   -'»   p     m.,   the    annual    dinner   oi 

the  Indiana  Engineering  Societies  will 
be  held  jointly  with  all  other  engineer- 
ing organizations.     Dean    V    V  Potter. 

of    Purdue    University,   and    others    will 

\i;\\      ENGLAND     w  ITER     WORKS 

\*s<>(  1  \TI<>\ 

The  December  meeting  of  the  New 
England     Water    Works      \ss 
was  held  on   Dec<  mbei    B  at  the  Cop- 


this 


the 

Moines 


I '    SAN 


The   societj    meets 
Chamberlain     Hotel    in    Dc 
[anuarj    18,   19  and  'JO. 

ENGINEERS'    <  II  H    OF 

PR  \  Mix  (i 

The  Engineers'  Club  of  San  Fra 
co,  at  us  regular  noon-daj  meetii 
December  i.  was  addressed  by  J.  Wal 

do  Smith,  chief  engineer,  board  of   wa 

tei    supply,   New    \  ork   City,   on    Mew 
York's    water   supply    problems. 

WESTERN     SOCIET1     OF    BNG1- 

\  BSERS 

At    the    meeting    of    the    Western    So- 
ciety  of   Engineers  held  on   December 
"The 

lane." 


was    Held    on    oaoimo     a   a,    ,m     --  ^y  c.^..,    - 

|e,    Squa  ,ston,    Mass.      The  7    there    were   three   addresses    ,„, 

feature  of  the  meeting  was  the  reading  Commercial     Use    of    the    Airp 

n      m,    Wate.    Supply  of  Job,,    F.    Hayford   discussed    research 

a.   Switzerland."    which    was    il  problems;   V.  R.  Rhenisc 


ot     a    1 

lustrated    with   lantern   slides.      Th,    pa 
per    was    written    by    Monsieur    A.    Be- 


and    costs;    and    Wall.,     Painter, 
,  plane  types. 


I       I     i  ,    15,  1921 
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New   Appliances 

Describing  New   Machinery,    Apparatus,   Materials  and   Methods  and   Recent   Interesting  Installatii. 


\si-ll  \I.T  ipi.im  Is    PRESS 

An  expensive  feature  of  the  asphalt 
pai  Hi-  industry  is  the  inability  to  work 
mi!!  timi  ill  the  yeai  around. 
Weather  conditions  as  well  as  the  in- 
herenl  conditions  associated  with  con- 
tract work  interfere  with  the  opera- 
tion of  the  plant  and  at  times  nei  i 
i. ii.  a  i  omplete  suspension  oi  work. 
It  lias  been  estimated  that  no  more 
than  150  to  200  Full  days'  work  is  done 
in  a  j  eai  .  I  luring  these  peril  ids  ol  en 
forced  idleness  the  plant  overhead  goes 
on  just  the  same  and  the  operators' 
profits  are  greatlj  reduced,  [f  provided 
with  an  asphalt-block  press,  the  plant 
could  run  at  full  blast  the  year  around 
and  this  increased  utility  would  repre- 
sent practically  clear  profit. 

\  press  for  manufacturing  asphalt 
blocks  is  being  put  "it  the  market  by 
the  National  Moulding  Press  (  orpora 

ii i  862  Fulton  street.  Brooklyn,  N. 

V.,  which,  by  virtue  of  its  compactness, 
i  an  be  installed  in  a  paving  plant  with- 
out altering  any  of  the  existing  fea- 
tures. The  press  is  constructed  as  a 
single  unit  which  can  be  operated  either 
by   direct   connection    with  an   electric 

n:n tor  or  by  a  bell  connection  with  an\ 
existing  jack  shaft  already  installed  in 
the    plant.      The   press    itself    occupies   a 

space  of  about  i  by  7  feet  out-to  out 
iml  Mauds  approximately  8  feet  above 

loo,. 

The  aggregate  and  asphalt  can  he 
mixed  b)  the  same  appliances  used  Eoi 
asphalt  paving  mixture,  except  that 
there  should  he  more  careful  screening 
and  grading  of  the  aggregate.  The 
mixture  is  fed  to  the  hopper  of  the 
block  machine  by  a  man  or  men  on  the 
upper  Moor  of  the  plant,  the  Correct  rate 
i  feeding  being  insured  by  an  auto- 
matic indicator  which  guides  the  nun  in 
their  feeding. 

I'roni  the  hopper  the  mixture  drops 
hy  gravity  into  the  mould,  which  is 
brought  under  the  hopper  to  receive  the 
char,i;e.  is  filled  and  is  then  brought  to 
.i  position  between  two  vertical  plung 
•  is.  the  motion  of  which  is  so  synchro 
lljzed  that,  when  the  mould  is  in  posi- 
tion the  lower  one  moves  upward  and 
the  upper  one  downward,  into  the 
mould,  compressing  the  block  under  a 
pressure  that  can  be  regulated  as  de- 
sired up  to  -100  tons.  The  plungers  then 
separate,  clearing  the  mould,  the  mould 
returns  for  a  new  charge,  the  lower 
plunger  lifts  the  block  to  the  level  of 
a  holt  conveyor,  the  mould  (which  has 
meantime  been  refilled)  moves  forward 
and  pushes  the  block  onto  the  belt,  at 
the  same  time  going  to  position  be- 
tween the  moving  plungers  to  permit 
another  block  to  be  compressed. 

The  blocks  are  carried  by  the  belt 
conveyor  to  and  through  a  trough 
filled  with  water,  which  is  flowing  in 
a  direction  contrary  to  the  motion  of 
the  blocks  so  as  to  be  coldest  where 
the    blocks    leave    the    trough.      The 


blocks  ed  and 

solid    to   In-   carried   awaj    on    w  hi 

n  iws.  by  con 

slacked    for    shipment. 

The  pressure  is  transmitted  bj   means 
of  a  system  of  toggle  joints  and  an  ac- 
cumulator   incorporated     in     the    press. 
The  pr<  ss  requires  :.'."•  to  30  hoi   ep 
for   operating    it.      The   capacity    is   ap- 

proximatelj      I, >     standard     asphalt 

or  tile  per  hour.      The  sam 
chine    cm    he    used    for    making    hlocks 

of  anj  of  the  three  regular  commercial 
thicknesses. 


ASPHALT    HI.'  "  'Is    PRESS 

Advantages  claimed  fur  this  machine 
are  its  compactness,  economy  of  main- 
tenance, absolute  control  of  pressure 
exerted  on  the  blocks,  the  feeding  oi 
the  mixture  to  the  mould,  and  the  reg- 
ulation of  the  uniformity  of  the  blocks 
by  means  of  an  unique  system  of  auto- 
matic safety  devices  incorporated  in 
the  press.  The  materials  used  in  the 
construction  are  the  best  obtainable, 
the  shaft  for  instance  being  made  of 
special  nickel  steel  and  heavy  bronze 
bearings  being  used  throughout,  while 
the  frame  of  the  structure  is  of  cast 
steel. 


i:\«Tu\     INDUSTRIAL    ItAILWAVS 

Bulletin   .'>n>  of  the   Easton  Car  and 
Construction   Company   is   intended  to 

promote   the  use  of    industrial    railways 

and    railway    equipment    for    tin 

dlillg    of    aggregate    materials    used    ill 

lilding.     Easton  st<  el  hatch  box 
buckets,  generally  furnished  with  sep 

impartments  for  thi 
portions     of     sand,     stont 
and  having  a  or  the 

cement,    can    be     Supplied    of     WOi 

steel.      Batch     boxes    having    bottom 
dumping  doors  ,,,-  u  unnions   fi  >r  tilting 
are   supplied  also.   These  can   be  loaded 
at   the  plant  by  any  convenient   - 
of    derricks,    overhead    bins    or    tunnels 
under    stock    piles,    loadi  d 
on   industrial   track   in    16-foot   sections 
mounted  on  corrugated  steel  ties  with 
clips  and   bolt    fastenings,  curved 
nous  and  standard  turnouts.     I >■ 
live  bulletins,  plans  and  estimati 
other    information     will    be     furnished 
on  application   to  the  Easton   <  at   and 
Construction   Companj . 

Bulletin   510  gives   typical   diaj 
showing    the    arrangement    of    tracks 
and  operation   0f   cat-    For   several    i  i 
dinary  conditions   where  the  industrial 
(rack    is    laid    on    the    shoulder 
road,  or  on  sub-grade  ;  where  thi 
creting    is   commenced   at    the   loading 
plant  at  one  end  of  the  road,  or  where 
'In    concreting   is   begun    with   , 
haul    from    the   loading    plant. 

1  hie  plan  shows  the  arrangemi  ut  o( 

a  Surface  stock  pile  and  tunnel  to, 
aggregate  and  a  gravit)  bin  for  bulk 
cement,  the  materials  being  unloadc  ' 
l)j  i  locomotive  crane  operating 
track  between  the  stock  piles  and  tin 
railroad,  thus  providing  a  largi 
'"<    i  apacitj   ,ii   mm. ill  expei 


<  i.i:\  el  \M)    viii    riiin.s 

Bulletin  n  of  the  Cleveland  Pneii 
matic  Tool  i  ,, nip. no  des,  i  il„  ,  am]  ,| 
1"  ii. ins  t|„.  new  Cleveland  pistol  grip 
chipping  hammer  which  does  not  re 
quire  the  air   vent   port   that   in  other 

hammers    allows   a   continuous    wastagi 
of   air.      The   throttle    valvi      rra 
the  air  supply    and   resi  ats  itself  when 
worn.     The  hammers  have  high 
stead)    operation    and    dustpr 

lures. 

There  are   twelve   Styles  and    si/es   ut 

chipping,  caulking  and  beading  ham 
mers  weighing  from  41-  to  20  pounds 
each  and  striking  950  to  3, OOP  blows  per 
minute. 

Bulletin  47  describes  various 
and  patterns  of  angle  valves  and  man! 
folds  for  compressed  air  service.  The 
Clcro  valves  are  simple  in  construction, 
having  only  three  parts— the  body,  plug, 
and  handle.  They  require  no  packing 
and  have  no  valve  gate  to  renew  or 
stems  to  bend  or  hrcak.  Thev  are  ah 
solutely  airtight  under  all  pressures 
and  have  an  unrestricted  air  passa 
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INDUSTRIAL  NOTES 


The  Oxweld  Acetylene  Co.  has  ap- 
pointed the  Standard  Supply  &  E<1U1P- 
ment  Co.  of  New  York  and  Phil- 
adelphia as  eastern  sales  agent  for 
Eveready  welding  and  cutting  appa- 
ratus and  supplies,  with  George  E. 
I  ,  mple  as  manager  of  its  welding  and 
cutting  department.  _     . 

The  National  Lime  Association  has 
appointed  Laurence  H.  Hunt  manager 
of  the  construction  department  and 
Major  E.  Holmes  manager  of  the 
chemical   department. 

J.  C.  Kopf,  formerly  manager  of  the 
engineering  department  of  the  Duff 
Manufacturing  Co.,  has  heen  appointed 
research  engineer  and  placed  m  charge 
of  a  newly  established  research  depart- 
ment. F.  W.  Schwerin  is  now  mana- 
ger of  engineering. 

NEW     ENGINEERING    BUSINESS 
I'.XCII  INGE   OFFICE 

The  Engineering  Business  Exchange 
announces  the  opening  of  a  Pacific 
i  oasl  branch  with  James  T.  Whittle- 
sej  as  director  and  with  offices  in  the 
(fans  Spreckels  building,  San  Fran- 
cisco. 

VTLAS    HAM)   BOOK 

The  \tlas  Portland  Cement  Company 
has  issued  an  attractive  4x  7-inch, 
144-page  bound  volume  entitled  :  '  At- 
las Hand  Book  on  Concrete  Construc- 
tion." at  a  price  of  $2.  which  is  offered 
as  a  holiday  gift,  on  request,  to  readers 
of  the  ever  attractive  and  useful  Con- 
tractors' Atlas.  The  purpose  of  the 
book  is  to  provide  in  convenient  form 
for  the  average  builder  practical  infor- 
mation on  plain  and  reinforced  con- 
crete. . 

It  is  written  in  a  brief,  clear  and 
non-technical  style  to  give  valuable 
bints  and  suggestions,  describe  ordi- 
nary methods  and  standards  and  af- 
ford convenient  aid  in  general  con- 
crete matters  to  the  ordinary  contrac- 
tor. 

It  gives  reliable  data  concerning  the 
proper  selection  and  proportioning  of 
concrete  materials,  tests,  and  general 
instructions  for  concreting  under  wa- 
ter, in  cold  weather,  and  for  finishing, 
mixing,  placing  concrete  and  making  it 
watertight. 

It    contains    chapters    on^  reinforced 
concrete  columns,  beams,  girders,  tow- 
idewalks    and    various    common 
trui  hues  like  garages,  elevators,  tanks, 
pavements,         foundations.         culverts, 
bridges,   retaining   walls   and    the   like. 
with   sketches  and  dimensioned   details 
of     forms    and    convenient    appliances, 
ler    with   various   tables   of   sizes, 
strength,   quantities,   materials   required 
onstruction  and  other  useful  in- 
formation   and    instructions    for    esti- 
intities  and  costs,  with  sam- 
mate    sheets    for   concrete   con- 
- miction   work. 

EASTERN      PAVING     '"'Mix     M\NI- 
i-  Mil  nr.Ks 
The   annual    meeting   of   the    Eastern 
Paving   Brid    Manufacturers'  Associa- 
tion   was    held    at    the   Waldorf-Astoria 
Hotel    on    December    l  I    and    L5,    1980. 
cutives   were  in  attend- 
R.    1  .    Wilson,    of    New   York, 
president;   R.  T.   Hutchins,  of  Wheel- 


ing, W.  Va.,  treasurer ;  W.  C.  Perkins, 
of  Philadelphia,  secretary. 

THE    CEMENT    GUN    COMPANY,    INC. 

The  Cement  Gun  Company  an- 
nounce the  removal  of  its  main  office 
from  Allentown  to  Cornwell,  Pa.,  a 
suburb  of  Philadelphia. 

TRAYLOK  TRUCKS 

Trucks  and  tractors  manufactured  by 
the  Traylor  Engineering  &  Manufac- 
turing Company  will  be  distributed  by 
B.  C.  Collier  from  his  office  at  Corn- 
well,   Pa. 

CHAS.    T      TOPPING    MACHINERY 
COMPANY 

Chas.  T.  Topping,  formerly  of  the 
Chas.  T.  Topping  Machinery  Co.,  Pitts- 
burgh, dealers  in  contractors'  equip- 
ment, who  has  been  associated  with  the 
l.akewood  Engineering  Co.,  has  en- 
gaged in  the  construction  business  for 
himself  and  has  established  his  organ- 
ization in  the  House  building.  Pitts- 
burgh, and  will  act  as  district  sales 
representative  for  the  Austin  Machin- 
ery Corporation,  Chicago,  manufactur- 
ers of  concrete  mixing,  excavating, 
road  building  and  material  handling 
machinery  and  equipment. 


The  Willite  Road  Construction  Co. 
is  starting  construction  on  three  miles 
for  the  State  Highway  Department  of 
Georgia  on  the  Dixie  Highway  between 
Fitzgerald  and  Ocilla.  Ga..  Project  S- 
11-7.  A-3,  unit  1,2.10  square  yards.  Cum- 
mer plant  is  now  being  erected  at  Ocil- 
la. Mr.  T.  J.  Carson  is  superintendent 
in  charge  for  the  Willite  Company. 


P.  Flanigan  &  Sons,  Baltimore,  Md., 
have  started  work  on  two  miles  of  the 
Bel  Air  Turnpike.  A  Willite  surface 
will  be  used.  This  is  the  first  Willite 
to  be  constructed  by  the  Maryland 
State    Road    Commission. 


About  two  miles  of  a  seven-mile 
project  for  Muskegon  county.  Mich., 
have  been  completed  by  the  Willite 
Road  Construction  Co.  of  Michigan. 
The  work  consists  of  a  3-inch  Willite 
base  and  2-inch  Willite  top. 


Sales  of  Mack  trucks  in  November 
increased  4?,  per  cent  over  the  month  of 
October,  announces  the  International 
Motor  Company.  The  three  months 
period  just  ended  represents  an  18  per 
cent  increase  over  the  same  period  in 
1919. 

PERSONALS 


Sloan.  Charles  E.,  has  been  ap- 
pointed city  engineer  of  Manteca.  Cal. 

Schreiber.  Fred  H..  formerly  assist- 
ant state  highway  engineer  of  South 
Dakota,  has  been  appointed  Stale  high- 
way engineer  to  succeed  F.  S,  Peck, 
who  resigned. 

Stromquist.  W.  G..  formerly  of  'Jo 
United  States  Public  Health  Service,  is 
now  sanitary  engineer  with  the  health 
department.  Memphis.  Tenn. 

Tyrrell.  George  G..  formerly  with 
the  Missouri  State  Highway  Depart- 
ment, has  been  appointed  resident  engi- 
neer on  the  construction  of  Federal  aid 

road     Foi   the  Mississippi  State  High- 
way Department. 

I.i.  oh,  Thomas  N.,  has  been  ap- 
pointed chief  engineer  of  the  East  Side 


Levee  and  Sanitary  District,  East  St. 
Louis,  HI.,  with  Elmer  R.  Rodcnberg 
as  resident  engineer,  and  J.  E.  Weinel 
as  field  engineer. 

Woodyard,  Burdette,  has  resigned  the 
position  of  highway  engineer  of  Wood 
county,  W.  Va. 

Batson,  S.  R.,  has  resigned  his  po- 
sition as  highway  engineer  for  Jeffer- 
son county,  Ala. 

Forman,  Morris,  has  accepted  a  po- 
sition as  assistant  drainage  engineer, 
Winnebago  county,  Iowa. 

Pomper,  Alexander  A.,  has  been  ap- 
pointed assistant  highway  engineer, 
Monroe  county,  Mo. 

Caton,  John  H.,  3d,  has  been  ap- 
pointed division  engineer  in  the  Bu- 
reau of  Public  Works,  La  Vega,  Do- 
minican Republic,  and  is  engaged  in  the 
construction  ot  the  new  road  across 
the  republic. 

Bracher,  Gus  A.,  has  been  appointed 
engineer  of  Washington  county,  Tex. 
Harding,  H.  McL.,  consulting  engi- 
neer of  New  York,  has  been  retained 
by  the  city  of  New  Haven,  Conn.,  as 
consulting  engineer  on  its  port  devel- 
opment. 

Seymour,  Horace  Llewellyn,  recently 
resigned  as  engineering  assistant  to 
Thomas  Adams,  the  Dominion  gov- 
ernment's town  planning  adviser,  in 
order  to  become  affiliated  with  Frank 
Barber,  consulting  engineer,  Toronto. 
Brazier,  H.  A.,  city  engineer  of  Lon- 
don. Ont..  sailed  for  England  on  No- 
vember 23  to  investigate  the  activated 
sludge  process  for  the  treatment  of 
sewage. 

Danks,  F.  A.,  formerly  assistant  en- 
gineer of  British  Forgings,  Ltd.,  To- 
ronto, and  later  assistant  editor  of 
the  Canadian  Engineer,  has  been  ap- 
pointed secretary-treasurer  of  Auto- 
matic Telephone  &  Time  Recorders, 
Ltd.,  of  Toronto. 

Lewis,  Nelson  P.,  chief  engineer  of 
the  board  of  estimate  and  apportion- 
ments. New  York  City,  retires  this 
month  from  the  municipal  service, 
with  which  he  has  been  connected  for 
thirty-four  years. 

Allen,  John  R.,  heating  and  ventilat- 
ing specialist,  died  at  Pittsburgh  on 
October  20.  Mr.  Allen  has  been  con- 
nected with  the  college  of  engineering, 
University  of  Michigan,  and  later  with 
the  college  of  engineering  and  archi- 
tecture. University  of  Minnesota ;  and 
at  the  time  of  his  death  was  acting 
as  consulting  engineer  on  ventilation 
to  the  chief  engineer  of  the  New  York 
and  New  Jersey  commissions  in  charge 
of  the  construction  of  the  Hudson 
river  vehicular  tunnels. 

Waitt.  Arthur  M..  consulting  engi- 
neer and  railroad  specialist,  died  No- 
vember 10.  at  Sharon,  Conn.  Mr. 
Waitt  had  been  engaged  in  railroad 
work  for  40  years,  and  at  the  time  of 
his  death  was  engaged  in  private  prac- 
tice as  consulting  engineer  and  railway 
specialist. 

Wolfcl.  Paul  I...  chief  engineer  of 
the  McClintic-Marshall  Co.,  of  Pitts- 
burgh, one  of  the  foremost  bridge  en- 
gineers of  the  day.  died  on  December 
2R  al    Philadelphia. 

Wolfe  John  W.  division  engineer. 
Board  of  Local  Improvements.  Chi- 
cago, died  on  December  12. 
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Electrically  Driven  Centrifugal 
Pumps  at  St.  Paul 

After  operating  the  plant  for  more  than  two  years,  the  Water  Commissioners 

compare  the  cost  of  this  with  the  stean-operated  unit  in  service  previous  to 

that  time,  showing  that  for  their  conditions  the  latter  cost  20  per  cent  more 

than  the  electrically  driven  pumps. 


In  1917,  the  water  commissioners  of  St.  Paul, 
Minn.,  installed  in  the  McCarron  pumping  sta- 
tion two  electrically  driven  centrifugal  pumps. 
A  quite  detailed  account  of  the  pumps  and  their 
operation  is  given  in  a  report  published  by  the 
commissioners  in  1920.  From  that  report  is  taken 
the    matter    contained    in    the    following    article. 

This  type  of  pump  was  selected  because  the 
cost  of  operating  them,  taking  into  consideration 
interest  and  depreciation  upon  the  investment  and 
the  cost  of  electrical  pow  er,  was  less  than  the  sim- 
ilar costs  of  any  steam-driven  pumping  unit  on  the 
market  at  the  time.  The  capacity  guaranteed 
was  that  each  unit  would  deliver  not  less  than 
5,000  gallons  of  water  per  minute  against  a  total 
dynamic  head  of  171  feet  and  not  more  than  5,500 
gallons  against  a  total  dynamic  head  of  158  feet. 

The  pumps  were  manufactured  by  the  DeLaval 
Steam  Turbine  Co.,  of  Trenton,  N.  J.  They  are 
single  stage,  double  suction,  single  impeller  type, 
designed  to  run  at  1,200  revolutions  per  minute. 
They  are  operated  by  motors  manufactured  by 
the  Electric  Machinery  Co.,  of  Minneapolis, 
which  are  of  the  rotating  field,  synchronous  type 
and  each  has  a  full  load  rating  of  300  horse  power 
when  impressed  with  3  phase,  60  cycle,  alternating 
current  at  approximately  2,200  volts.  Each  mo- 
tor has  a  2.25  kw.,  125  volt  direct  connected  ex- 
citer for  furnishing  exciting  current  when  run- 
ning. They  are  designed  to  be  started  and 
brought  to  approximately  synchronous  speed  as 
simple  induction  motors.  When  approximately 
synchronous  speed  has  been  reached,  the  auto 
transformers  are  cut  out  and  full  line  voltage  is 
impressed  on  the  stator,  the  exciter  is  connected 
to  the  rotor  windings  and  the  motor  falls  into 
synchronism. 

Each  unit  had  a  guaranteed  minimum  efficien- 
cy, wire  to  water,  of  72  per  cent  when  pumping 


continuously  against  any  head  between  158  and 
171  feet  and  within  the  limits  of  the  capacity  of 
the  pump.  Shop  tests  indicated  that  both  the 
pumps  gave  an  efficiency  of  80.5  per  cent  when 
delivering  5,500  gallons  against  a  150-foot  head, 
and  the  motor  gave  an  efficiency  of  95.5  per  cent 
on  shop  test  at  full  load.  When  first  constructed 
the  exciter  was  only  1.75  kw.  capacity,  but  in  a 
performance  test  this  was  found  too  small  and 
the  2.25  kw.  exciter  was  substituted.  After  be- 
ing placed  in  operation  the  efficiency  of  the  two 
units  steadily  increased  for  three  or  four  months 
and  the  average  operating  efficiency  for  the  year 
1918  was  79.5  per  cent,  which  was  higher  than 
the  efficiency  obtained  during  the  acceptance  test. 

L'p  to  January  30,  1920,  no  repairs  or  replace- 
ments had  been  made  to  either  pump.  The  rotor 
windings  on  one  of  the  motors  twice  became 
loose  and  slightly  damaged  the  stator  windings 
so  that  they  had  to  be  rewound  over  a  small  area, 
but  the  damage  was  slight  and  the  cost  small. 
Toward  the  end  of  1919  there  was  a  slight  falling 
off  in  efficiency  and  the  top  casing  on  one  of 
the  pumps  was  removed  and  the  impeller  exam- 
ined, when  the  edges  of  the  vanes  were  found  to 
be  a  little  frayed  and  the  labyrinth  rings  some- 
what worn.  While  the  wear  was  very  slight 
considering  the  length  of  time  in  operation,  it 
was  perhaps  sufficient  to  affect  the  efficiency  and 
it  was  proposed  at  the  time  of  the  report  to  sub- 
stitute a  new  impeller  for  the  old  one. 

The  conclusion  that  this  type  of  pump  would 
be  more  economical  than  the  steam  pump  has 
been  borne  out  by  the  results.  A  steam  plant 
with  its  boilers,  condensers,  feed-water  heaters, 
boiler-feed  pumps,  super-heaters  and  other  acces- 
sories  is  comparatively  complicated  and  requires 
men  of  higher  mechanical  skill  and  intelligence 
than  does  the  electric  pump.     The  size  of  con- 
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taining  buildings   must   be   considered   also  and 
these  can  easily  be  compared  on  the  cubic  foot 

basis.  i     |  i 

1  he  charge  for  electrical  energy  is  to  a  great 
extent  governed  by  the  ability  of  the  city  to  shut 
down  the  pump  during  peak  electrical  loads  at 
the  plant  of  the  company  supplying  the  current, 
this  being  possible  only  when  there  are  reservoirs 
for  furnishing  the  water  supply  during  such  shut- 
downs; also  upon  whether  or  not  the  power  com- 
pany needs  a  balancing  load  and  is  therefore 
willing  to  grant  special  rates.  The  cost  of  elec- 
trical energy,  coal  and  gas,  as  well  as  skilled  labor 
vary  so  much  in  different  localities  that  no  at- 
tempt will  be  made  to  show  what  might  be  ex- 
pected in  other  localities,  but  only  what  has  been 
found  in  St.  Paul. 

The  last  year  that  a  steam  unit  was  used  con- 
tinously  in  the  St.  Paul  plant  was  1916,  this  unit 
being  a  10-million-gallon  Allis-Chalmers  vertical, 
triple-expansion,  crank  and  fly  wheel  type.  Dur- 
ing the  year  in  question  the  average  lift  was 
141.0  feet;  the  total  amount  of  coal  used,  in- 
cluding that  for  changing  boilers,  but  not  that 
for  heating  the  building,  was  3,299,964  pounds, 
the  amount  of  ash  was  7.9  per  cent;  the  duty  per 
100  pounds  of  coal  was  106,303,700,  Youghiogheny 
lump  coal  being  bought  on  the  B.  t.  u.  basis  at 
an  average  price  of  $4.40  per  ton.  This  gave  the 
fuel  cost  of  raising  one  million  gallons  of  water 
one  foot  as   1.73  cents. 

The  daily  average  pumping  was  a  little  over  8 
million  gallons  and  the  pump  therefore  was  not 
working  at  its  full  capacity  and  therefore  prob- 
ably not  at  its  highest  efficiency.  However,  in 
most  plants  the  requirements  do  not  equal  the  full 
capacity  of  the  pump  and,  because  of  the  difficulty 
of  starting  a  large  triple-expansion  pumping  en- 
gine, it  is  better  to  run  them  more  slowly  than  to 
shut  down  and  bank  the  fires.  In  other  words, 
the  difficulty  of  starting  a  triple-expansion 
pumping  engine,  and  the  consequent  loss  of  ef- 
ficiency in  running  it  below  its  rated  speed  in 
order  to  co-ordinate  the  rate  of  running  with  the 
demand,  is  a  point  against  this  type  of  pump 
when  compared  with  the  ease  of  starting  the 
centrifugal  type  of  pump.  It  is  possible  that,  if 
mechanical  stokers  had  been  used  in  this  plant, 
a  cheaper  grade  of  fuel  could  have  been  burned, 
although  in  Minnesota  freight  charges  represent 
a  large  part  of  the  coal.  cost.  The  boiler  per- 
formance records  show  an  average  actual  evap 
oration   of   7.76  pounds   of   water   per   pound    of 

.  from  a  boiler  feed  water  temperature  of  120 
degrees. 

The  power  company  contracted  to  furnish  elec- 
trical energy  to  pump  one  million  gallons  of  water 
against  158.5  feet  dynamic  bead  with  an  over-all 
efficiency  of  the  combined  pumping  unit  of  72 
per  cent  at  the  rate  of  $4,  the  price  to  vary  with 
the  dynamic  head  and  the  efficiency,  in  direct 
proportion  to  the  actual  head  and  efficiency  as 
determined  in  operation  of  the  plant.  As  a  mat- 
ter of  fact  the  average  over  all  efficiency  of  the 
ric  pumping  unit  in  1918  was  79.5  per  cent 
and  tin-  average  head  was  152.3  feel,  and  the  ...st 


was  $3.48  per  million  gallons,  or  2.28  cents  per 
million  gallons  raised  one  foot.  In  1919  the  aver- 
age over-all  of  efficiency  was  78.5  per  cent  and  the 
cost  per  million  gallons  raised  one  foot  was  2.349 
cents.  Each  of  these  costs  is  materially  higher 
than  the  fuel  cost  of  pumping  with   steam. 

Averaged  for  a  term  of  years,  the  cost  of  mis- 
cellaneous repairs,  supplies,  waste,  oils,  etc.,  for 
each  million  gallons  raised  one  foot  was  0.55  cent 
for  the  steam  operated  pump  and  0.35  cent  for 
the  electrically  driven  pump.  As  to  depreciation, 
the  water  commissioners  believe  that  deprecia- 
tion should  not  be  charged  in  either  case,  since 
either  type  will  give  excellent  service  for  50 
years;  accessories,  including  boilers  and  impellers 
will  have  to  be  replaced  every  few  years,  but 
these  and  repairs  should  be  charged  to  operation. 

Labor  is  an  important  item.  The  steam  plant 
requires  men  of  higher  intelligence  and  greater 
mechanical  ability  than  the  electric  plant  and 
also  requires  more  men.  It  was  estimated  that 
at  the  present  time  the  labor  costs  to  raise  one 
million  gallons  of  water  one  foot  would  be  2.16 
cents  for  the  steam  plant  and  1.11  cents  for  the 
electric  plant.  "However,  it  is  questionable  if 
this  holds  good  in  practice  for  the  reason  that 
most  cities  hesitate  to  depend  absolutely  upon 
electricity  for  large  installations.  It  is  generally 
found  that  the  men  operating  the  electrical  units 
are  fully  capable  of  operating  the  steam  units 
and  further  that  jobs  are  found  for  men  who  can 
qualify  as  firemen  in  order  to  have  them  available 
in  case  of  necessity.  When  this  is  considered, 
the  labor  costs  for  the  electrical  unit  approach 
those  for  the  steam-operated  unit." 

Summing  up  the  costs,  the  commissioners  find 
that  for  the  steam-operated  pump  the  energy 
charge  was  1.73  cents;  miscellaneous  supplies,  re- 
pairs, etc.,  0.55  cent,  and  labor  2.16  cents,  or  a 
total  of  4.44  cents.  For  the  electrically  operated 
pump  the  energy  charge  was  2.28  cents;  miscel- 
laneous supplies,  repairs,  etc.,  0.32  cent,  and  labor 
1.11  cents,  or  a  total  of  3.69  cents.  These  figures 
show  the  steam  operation  to  cost  about  20  per 
<-cnt  more  than  electric. 

Although  depreciation  was  not  included,  there 
is  to  be  considered  the  fact  that  the  electrically- 
driven  unit  costs  less  than  a  steam  plant.  An- 
other question  to  be  considered  is  whether  or  not 
conditions  warrant  placing  absolute  dependence 
upon  electrical  current,  a  question  which  must  be 
decided  for  each  individual  case.  "Very  often 
when  additional  pumping  capacity  must  be  pro- 
vided, the  low  first  cost  of  the  motor-driven  cen- 
trifugal pump  simplifies  matters  and  solves  what 
otherwise  might  be  a  difficult  problem." 


Financing  Sacramento's  Filtration  Plant 

The  city  of  Sacramento,  in  financing  its  filtra- 
tion plant  which  is  expected  to  cost  about  $1,- 
200,000,  made  arrangements  with  a  San  Fran- 
cisco bank  to  take  the  bonds  totaling  $1,200,000, 
but  to  purchase  them  from  time  to  time  as  the 
money  is  needed,  thus  saving  the  interest  pay- 
ments on  a  considerable  amount  of  money  lying 
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for  months  until  the  progressive  steps  of 
thi  i  onstrm  lion  should  call  for  it.  The  plan  i  on 
templated  the  immediate  purchase  of  $314,000 
k'orth,  holding  this  monej  for  the  payment  of  the 
ruction  work,  ami  agreeing  to  take  addi- 
tional bonds  at  intervals  as  the  sums'in  hand  may 
be  exhausted. 


For  State-Owned  Cement  Plants 

[udge  J,    M.    Lowe,  president   of  the   National 
m|i|    Trails    Association,    urges    the    building    of 

state-owned  cement  plants  as  one  of  the  first  steps 


tn  be  taken  by  the  Missouri  legislature  in  the  ex- 
penditure hi'  the  'if)  million  dollars  of  road  bonds 
which  hive  Keen  voted.  Cement  must  be  used  in 
tli  building  of  all  high-class  roads;  and  cement 
rock,  which  i-  tin  principal  materia]  used  in  the 
manufacture  of  cement,  is  available  near  the  state 
entiary,  and  convict  labor  could  he  used  in 
the  -tate  i  ement  plants,  the  construction  of  which 
should  !>c  begun  at  once  by  the  state,  so  as  not  to 
delay  at  all  the  building  of  roads.  The  cement 
alone,  if  purchased  from  private  plants,  would 
cost  more  than  $11,000  a  mile,  a  total  cost  of  more 
than  817.<>00,000. 


Avenue  U  Sewers,  Brooklyn 

1,500  linear  feet  of  102-inch  concrete  storm  water  sewer  built  in  open  trench 

in   wet   ground   and   a   30-inch  low-level  pipe  sewer  constructed  in  advance. 

Heavy  work  progresses  steadily  with    small    force    and    limited    amount    of 

plant  operating  at  a  single  point. 


Extensions  of  the  sewerage  system  in  the  south- 
ern part  of  the  borough  of  Brooklyn,  New  York, 
include  a  section  of  102-inch  concrete  sewer  1,500 
feet  long  on  the  center  line  of  Avenue  U  which 
makes  connection  with  the  114-inch  sewer  on 
West  11th  street  and  has  a  right-angle  curved 
bend  to  connect  with  a  future  102-inch  extension 
on  West  5th  street  and  a  30-inch  pipe  sewer  on 
\\  est   11th  street. 

The  storm  sewer  has  a  reinforced  concrete  tlat 
slab  roof  Id  inches  thick,  a  reinforced  V-shape  in- 
vert faced  with  selected  bricks,  and  17-inch  veiti- 
cal  side  walls  without  reinforcement.  It  is  sup- 
ported on  a  platform  of  planks  laid  on  the  tops  of 
transverse  bents  of  wooden  piles.  The  external 
outline  is  rectangular  with  a  width  of  14  feet  7 
inches  and  a  height  of  8  feet  8  inches  with  interior 
dimensions  of  11  feet  9  inches  in  width  and  0 
feet  in  center  height,  with  rounded  corners.  The 
upper  surface  of  the  center  of  the  invert  is  from  3 


feet  to  1.58  feet  below  datum  or  mean  high  tide 
elevation,  which  is  approximately  ground  water 
level. 

Parallel  to  the  storm  water  sewer,  and  at  an 
invert  elevation  of  from  about  12  feet  to  S.88  feet 
below  datum,  with  its  center  line  3  feet  11  inches 
from  the  outer  face  of  the  storm  water  sewer, 
there  is  a  30-inch  pipe  house  sewer  enclosed  in  a 
rectangular  mass  of  concrete  with  a  minimum 
thickness  of  0  inches,  supported  on  foundation 
piles  averaging  two  for  every  4  linear  feet  of  the 
sewer.  The  house  sewer  receives  the  flow  from 
house  connections  through  8-inch  stand  pipes  also 
enclosed  in  concrete  and  having  tees  receiving 
connections  from  both  sides  of  the  street,  the  8- 
inch  pipes  that  cross  the  street  being  supported 
directly    on    the    roof    of   the    storm    water    sewer. 

The  principal  materials  involved  in  construc- 
tion are  1,478  linear  feet  of  30-inch  vitrified  sewer 
pipe.  348  linear  feet  of  0-inch  house  connection, 
1,339  linear  feet  of  8-inch  house  connection,  488 
feet  of  standpipes,  105,000  feet  B.  M.  of  founda- 
tion planking  and  pile  caps,  20,000  linear  feet  of 
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wooden  piles,  65,000  feet  B.  M.  of  sheeting,  about 
3,000  yards  of  concrete,  100,000  pounds  of  rein- 
forcement steel  and  about  29,000  yards  of  excava- 
tion and  20,500  yards  of  backfill. 

The  work  is  designed  and  supervised  by  the 
Bureau  of  Sewers,  Borough  of  Brooklyn,  Arthur 
J.  Griffin,  chief  engineer,  and  is  being  executed  by 
Charles  McDonald  for  a  contract  price  of  about 
$195,601.25. 

EXCAVATION 

A  trench  about  22  feet  wide  and  from  13  to  23 
feet  deep  is  excavated  in  the  center  of  the  mac- 
adam street,  where  the  old  roadway  surface  is  re- 
moved by  hand  and  the  sandy  soil  below  is  exca- 
vated by  a  }4-yard  Blaw-Knox  clam-shell  bucket 
operated  from  the  40-foot  boom  of  a  stiff-leg  der- 
rick equipped  with  a  two-drum  Lidgerwood  hoist- 
ing engine  and  traveling  on  a  25-foot  gauge  sur- 
face track  concentric  with  the  sewer.  The  derrick 
bucket  delivers  the  excess  soil  to  carts  by  which  it 
is  hauled  about  a  x/i  niue  to  ,ne  sP°il  banks.  The 
remainder  of  the  excavated  material  is  delivered 
directly  to  a  steel  3-yard  sidedump  car  on  a  30- 
inch  industrial  track  laid  alongside  the  trench  to  a 
point  beyond  the  end  of  the  finished  sewer,  on 
which  spoil  is  dumped  for  backfill  without  rehan- 
dling.  The  distance  between  the  excavating  face 
and  the  face  of  the  backfill  is  maintained  at  about 
200  feet,  which  is  limited  by  transverse  bulkheads 
at  both  ends,  shifted  as  the  work  advances. 

PILE  DRIVING 

The  trench  is  sheeted  with  two  tiers  of  wooden 
sheet  piles,  the  upper  one  having  2-inch  units  8 
or  10  inches  wide  and  16  feet  long,  and  the  lower 
tier  having  units  14  feet  long.  Two  pile  units  10 
inches  wide,  or  three  units  8  inches  wide,  are 
driven  at  once  by  the  1, 500-pound  drop  hammer 
operated  by  the  derrick  engine  in  leads  suspended 
from  the  derrick  boom.  The  piles  are  driven  to  a 
penetration  about  4  feet  below  the  bottom  of  the 
trench,  the  driving  being  assisted  by  a  jet  of  water 
under  city  pressure.  They  are  driven  full  depth 
at  the  rate  of  about  8  linear  trench  feet  per  day, 
and,  after  the  completion  of  the  sewer  construc- 
tion, are  pulled  by  the  derrick  boom  at  the  rate  of 
about  16  linear  trench  feet  per  day,  and  redriven 
three  or  four  times.  The  piles  are  braced  by 
seven  tiers  of  8  x  8-inch  transverse  struts  10  feet 
apart  on  centers,  engaging  corresponding  lines  of 
8  x  8-inch  rangers. 

After  the  excavation  of  the  trench  to  sub-grade 
of  the  storm-water  sewer,  a  third  line  of  sheet 
piles  is  driven  about  40  inches  clear  of  the  lower 
tier  of  sheeting  and  is  braced  to  it  and  the  sand 
between  it  and  the  outer  sheeting  is  excavated 
down  to  subgrade  for  the  sanitary  sewer  and  the 
rangers  and  braces  set  as  required. 

Foundation  piles  6  to  8  feel  long  are  then  driven 
in  pairs  3  feet  apart,  capped  and  planked  to  sup- 
port the  house  sewer  pipe,  which  is  laid  on  them 
bedded  in  a  solid  mass  of  concrete.  The  construc- 
tion of  this  house  sewer  i>  always  completed  in 
advance  of  the  storm-water  sewer  invert.  It  is 
the  key  to  the  difficult  situation  caused  by  the 
large  amount  of  ground  water  and  provides  drain- 


age for  the  excessive  saturation  of  the  sand  up  to 
a  distance  of  about  8  feet  below  the  surface  of  the 
ground. 

PUMPING 

At  intervals  of  about  50  feet,  6  x  8-foot  sumps 
are  sheeted  down  4  feet  below  sub-grade  of  the 
house  sewer  and  are  drained  by  one  electrically 
operated  6-inch  and  one  8-inch  Lawrence  centrifu- 
gal pumps. 

Over  one  of  these  sumps  there  is  a  timber  gan- 
try frame  supported  on  the  upper  tier  of  the  trench 
'  cross-braces.  From  it  the  pumps  are  suspended 
by  tackles  with  which  they  are  hoisted  and  sus- 
tained while  the  gantry  is  skidded  ahead  to  an- 
other position  as  required. 

For  another  sump  there  is  provided  a  light  gan- 
try supported  on  beams  spanning  the  trench. 
From  this  gantry  tackles  operated  by  a  hand  wind- 
lass or  crab  and  differential  chain  hoists  are  sus- 
pended to  handle  the  pumps.  When  another  pump 
i>  required  at  either  end  of  the  open  trench  it  is 
handled  by  the  boom  of  the  traveling  derrick. 
Both  of  the  pumps  can  be  run  continuously  day 
and  night  without  attendance,  thus  handling  a 
large  quantity  of  water  in  a  very  simple  and  satis- 
factory manner.  If  the  water  gets  low,  the  O-inch 
pump  will  suck  and  suck  but  will  not  require 
priming;  the  other  pump  requires  priming  if  the 
water  gets  low  but  will  start  again  automatically 
when  the  water  rises  1  foot. 

FOUNDATION    PILES 

The  piles  in  the  house  sewer  trench  and  those 
in  the  storm-water  sewer  trench  are  rapidly 
driven  by  the  aid  of  a  */2-inch  jet  of  water  under  50 
or  60  pounds  city  pressure  delivered  through  a 
3-inch  steam  hose  to  the  jet  pipe,  which  quickly 
bores  a  hole  in  the  sand  and  maintains  it  until 
the  pile  settles  in  it  to  approximate  position  and 
is  hammered  down  to  the  exact  elevation  bv  an 
8  x  8-inch  wooden  ram  10  feet  long  operated  by 
hand.  The  piles  in  the  transverse  bents  are  capped 
with  8  x  8-inch  timbers  bored  to  receive  the  drift 
bolts.  The  piles  are  jetted  down  to  approximate 
position  in  about  three  minutes  when  the  ground 
is  good. 

CONCRETING 

The  construction  of  the  storm-water  sewer  re- 
ouires  about  2  cubic  yards  of  concrete  per  linear 
foot  of  sewer,  which  is  mixed  in  a  two-bag  Ran- 
some  portable  mixer  moving  along  on  the  surface 
of  the  ground  adjacent  to  the  trench  as  the  work 
progresses  and  delivering  the  concrete  to  a  wood- 
en chute  through  which  it  is  spouted  directly  to 
pi  isition. 

The  invert  is  concreted  between  vertical  wood- 
en side  forms  in  sections  32  feet  long  which  are 
laid  in  about  3'  _•  hours.  Transverse  wooden  tem- 
plates or  ribs  are  set  at  the  required  elevation  and 
securely  nailed  to  the  cross-braces  of  the  trench 
limbering.  To  them  are  nailed  three  full-length 
panels  of  wooden  lagging,  two  wide  outside  panels 
and  one  center  panel  with  8-inch  openings  be- 
tween them,  through  which  the  concrete  is  placed 
for  the  center  of  invert,  the  remainder  of  the  con- 
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crctc  being  delivered  through  the  openings  at  the 
bottoms  of  the  side  walls. 

After  the  invert  has  been  stripped  and  faced 
with  brick  or  tile  lining,  a  32-foot  section  of  upper 
forms  is  ail\  anced  on  it  and  the  walls  and  roof  con- 
creted in  about  4}'i  hours.  The  upper  forms  have 
wooden  tagging  nailed  to  wooden  frames  carried 
on  collapsible  steel  Blaw-Knox  towers. 

\s  the  concreting  is  finished  it  is  followed  by 
a  traveling  rear  derrick  that  corresponds  to  the 
excavating  derrick  in  front  and  is  operated  by  a 
two-drum  Mundy  hoisting  engine.  This  derrick 
delivers  stone  and  sand  to  the  concrete  mixer, 
pulls  the  sheet  piles,  removes  the  braces  and  han- 
dles backfill  if  necessary.  The  two  derricks  ad- 
vance with  an  average  space  of  about  300  feet 
between  them. 

During  la-.t  summer  the  sewer  was  constructed 
at  an  average  rate  of  about  5  feet  per  day  by  an 
average  force  of  twenty  men.  Construction  was 
commenced  in  September,  1919,  and  was  about 
one-third  completed  December  1.  It  is  expected 
that  the  work  will  be  discontinued  during  severe 
winter  weather  and  will  be  completed  early  next 
season. 


Modern  Cast  Iron  Pipe 


By  A.  F.  Macallum,  C.  E.  t 


Advantages  of  De  Lavaud  centrifugal  cast 
iron  pipe  demonstrated  by  tests  made  by 
Professor  Gillespie,  of  Toronto  University. 


The  present  specifications  for  cast  iron  pipe  are 
based  on  iron  having  a  tensile  strength  of  20,000 
pounds.  When  higher  standards  are  given  under 
the  present  foundry  methods  and  mixtures  the 
pipe  is  apt  to  be  more  brittle.  On  account,  how- 
ever, of  new  methods  being  adopted  in  the  method 
of  manufacturing  iron  pipe  consideration  is  now 
being  given  to  the  revision  of  the  specifications  to 
meet  these  new  conditions.  This  new  method,  de- 
veloped by  De  Lavaud,  a  French  engineer,  is  now- 
being  used  in  this  country  after  being  subjected 
to  tests  in  comparison  with  the  ordinary  standard 
cast  iron  pipe  by  Professor  Peter  Gillespie  of  the 
Department  of  Applied  Science,  Toronto  Univer- 
sity. The  process  of  manufacturing  this  new  type 
of  cast  iron  pipe  involves  the  application  of  the 
principle  of  centrifugal  force  to  molten  metal  at  a 
high  temperature  (about  1,800  F.)  in  a  permanent 
revolving  mould.  A  regulated  quantity  of  this 
cast  iron  is  introduced  into  a  revolving  water 
cooled  cylinder  where,  by  the  centrifugal  force 
exerted,  the  molten  metal  is  spread  uniformly 
upon  the  surface  of  the  mould.  Within  a  min- 
ute the  pipe  is  withdrawn  from  the  mould  at  a 
white  heat.  The  pipe  is  brittle  after  leaving  the 
mould    on    account    of    the    outer    surface    being 
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chilled  but  after  passing  through  an  annealing 
furnace  it  becomes  tough  and  much  stronger  than 
ordinarj  east  iron  pipe,  as  shown  by  the  tests 
made  b)  Professor  Gillespie.  The  pipe  made  un- 
der these  conditions  has  a  decided  contrast  in 
structure  to  pipe  cast  in  sand  moulds,  where  the 
casting  is  much  slower  and  has  not  the  segregation 
ot  impurities  often  found  in  the  sand-cast  pipe. 
As  a  consequence,  the  pipe  is  a  homonegous, 
dense,  fine-grained  iron  throughout,  having  no 
water  or  gas  bubbles,  and  because  of  this  den- 
si  t\  and  strength  the  pipe  can  be  made  much 
thinner. 

In  tests  made  by  Professor  Gillespie,  a  6-inch 
pipe  made  by  this  machine  was  compared  with 
a  6-inch  Class  C,  ordinary  sand-moulded  pipe  and 
out  of  the  same  iron,  with  the  following  results: 
Centrifugal  Cast  Pipe  Sand  Cast  Pipe 

Thickness,    .:.'s   inches  .51   inches 

Tensile  strength,  :;7,(i(Ml  ll,s.  per  sq.  in.  16,000  lbs.  per  sq  in. 

Modulus    of    elasticity,    14,500,000  8,860.000 

Modulus  hi"  rupture,  63,800  33,900 

Quality    factor,    20.2  9.8 

From  which  it  will  be  seen  that  the  centrifugal 
pipe  has  a  very  high  tensile  cross-bending  and  re- 
sistance to  shock  values. 

As  found  by  these  tests,  the  ratios  of  these  to 
other  co-efficients  similarly  found  for  the  sand- 
mould  pipe  from  the  same  iron  are  as  two  to 
one,  or  twice  as  strong. 

In  the  tests  for  corrosion  made  by  Professor 
( iillespie  he  found  no  difference,  but  in  tests  made 
at  Sao  Paulo,  Brazil,  it  was  found  that  the  cen- 
trifugal cast  pipe  showed  much  better  results 
than  the  sand  moulded  pipe. 

In  soils  such  as  found  in  Ontario,  it  has  been 
found  that  ordinary  cast  iron  pipe  has  very  little 
corrosion.  The  writer  has  removed  a  section  of 
old  English  cast  iron  pipe  laid  in  1859  in  Ham- 
ilton that  showed  no  corrosion  whatever,  after 
being  in  the  ground  over  50  years,  having  even 
the  weight  marks  clearly  legible.  This  old  Eng- 
lish pipe  was  made  much  thinner  than  called  for 
in  the  present  day  specifications  and,  being  on  a 
rising  main,  is  still  in  service  under  more  severe 
conditions  from  pressure  than  when  laid. 

These  centrifugal  cast  iron  pipe  have  a  smooth 
exterior  and  interior  surface,  and  besides  reduc- 
ing hydraulic  frictional  losses,  take  a  much  better 
surface  coating. 

It  has  been  found  that  they  machine  easily  and, 
because  of  the  method  of  manufacture,  the  wall 
thickness  is  practically  exactly  uniform. 

Because  of  its  double  strength,  the  centrifugal 
cast  pipe  can  be  made  successfully  considerably 
thinner  than  the  sand-cast  pipe,  and  as  a  conse- 
quence a  twelve  foot  pipe-  6  inches  in  diameter 
will  weigh  only  240  pounds  compared  with  430 
pounds  for  a  sand-cast  pipe  of  the  same  diameter, 
with  the  consequent  saving  in  freight  rates  on 
shipments  of  the  same  quantity  of  pipe. 

This  light  weight  of  the  centrifugal  cast-iron 
pipe  facilitates  its  laving,  as  a  greater  number 
can  be  caulked  on  the  ground  and  lowered  into 
the  trench  ;  besides,  this  latest  development  in  the 
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manufacture  of  iron  pipe  brings  it  in  competition 

with  steel  pipe  under  conditions  that  had  prac- 
tically limited  the  field  to  steel  pipe  and  indicates 
an  advance  on  previous  methods. 


Power  for  Public  Utility  Plants 

The  amount  of  power  for  public  utility  plants 
obtained  from  water  and  fuels  during  the  first 
nine  months  of  1920.  in  each  of  the  several  states, 
has  been  determined  and  the  figures  tabulated  bv 
the  United  States  Geological  Survey.  These  fig- 
ures are  based  on  returns  from  about  3,000  power 
plants  of  100  lew.  capacity  or  more  engaged  in 
public  service,  including  central  stations,  electric 
railways,  and  certain  other  plants  that  contribute 
to  the  public  supply.  Returns  were  received  from 
plants  the  combined  capacity  of  which  was  about 
94  per  cent  of  that  of  all  plants  listed. 

The  total  output  for  the  first  nine  months  of 
I'M')  was  28,341,000.000,000  kw.  h.,  while  for  the 
same  period  in  1920  the  output  was  32,739,000,- 
000,000,  an  increase  of  15.5  per  cent.  The  amount 
of  fuels  consumed  during  the  nine  months  of  1920 
totaled  27.7  million  short  tons  of  coal,  9.9  million 
barrels  of  fuel  oil  and  18.2  billion  cubic  feet  of  gas. 

Taking  the  last  month,  September,  we  find  that 
the  total  kw.  h.  produced  by  water  power  was  1,- 
337,367,000,  while  by  fuels  the  total  was  2,269,- 
997,000.  In  addition  to  oil  .and  coal  used  as  fuels, 
natural  gas  was  used  to  the  extent  of  2,699,995 
thousands  of  cubic  feet,  while  wood  was  used  for 
producing  13,597,272  kw.  h.  In  Idaho,  wood  was 
the  only  fuel  used,  while  the  other  states  using 
wood  were  California,  Florida,  Louisiana,  Minne- 
sota, Mississippi,  Oregon,  Washington  and  Wis- 
consin. In  Utah  only  1.000  kw.  h.  was  produced 
by  fuels  in  September,  but  in  all  of  the  other  states 
considerably  larger  quantities  of  fuel  were  used. 

Some  amount  of  electric  power  was  produced 
by  water  power  in  all  of  the  states  except  Dela- 
ware, Kentucky,  Louisiana,  Mississippi,  North 
Dakota  and  the  District  of  Columbia.  The  great- 
est amount  produced  by  water  power  in  any  one 
state  was  241,876,000  kw.  h.  in  New  York,  which 
was  closely  followed  by  224,801,000  in  California; 
both  of  these  figures  being  for  the  month  of  Sep- 
tember. 


Kansas  City's  Water  Supply  Improve- 
ment 

Kansas  City,  Kan.,  has  recently  received  a  re- 
port from  its  consulting  engineers,  Fuller  and 
McClintock,  advising  as  to  the  extensions  and 
changes  necessary  to  adapt  its  water  supply  sys- 
tem to  its  present  and  future  needs.  The  plans 
recommended  involve  an  estimated  expenditure 
of  about  $18,000,000,  of  which  $1,600,000  is  for 
additions  to  the  distribution  system.  The  plans 
include  revetment  and  diking  on  the  banks  of  the 
Missouri  river  to  protect  the  site  of  the  proposed 
plant,  an  intake  founded  on  rock  80  feet  below 
the  river  level,  a  pumping  station,  grit  chambers 
and   a   filtration   plant,  a  7'j-foot   tunnel  4  miles 


long  bringing  the  water  from  this  plant  to  Kan- 
sas City,  with  about  5  miles  of  additional  tunnel 
for  distributing  it  through  the  city.  The  tunnels 
alone  are  estimated  to  cost  4'_.  million  dollars. 

A  bond  election  will  have  to  lie  held  in  order  to 
raise  funds  for  the  work  and  it  is  hoped  that  the 
matter  can  be  put  in  shape  for  submission  to  tin 
voters  in  February.  The  urgent  need  of  exten- 
sions to  the  present  water  suppl}  system  is  gen 
erally  recognized  and  it  seems  probable  that  tin 
vote'  on  the  bond  issue  will  be  favorable. 


Hose  Burned  by  Water  Friction 

Titles  similar  to  the  above  have  appeared  in 
several  of  the  daily  papers,  the  truth  of  the  state- 
ment that  the  friction  of  water  set  the  hose  afire 
being  vouched  for  on  the  authority  of  |.  S.  Cald- 
well, chief  engineer  of  the  New  England  Insui 
ance  Exchange.  No  such  statement  has  been 
made  by  Mr.  Caldwell,  although  it  is  true  that 
the  hose  did  catch  fire,  that  friction  caused  it.  and 
that  water  caused  the  friction. 

The  real  conditions  were  that  a  single  line  of 
2}/2-inch  double-jacketed  cotton  rubber-lined  hose, 
to  which  was  attached  a  deluge  set  with  a  L| 
inch  outlet,  was  connected  to  a  750-gallon  auto- 
mobile pumping  engine  which  was  maintaining 
250  pounds  pressure  on  the  discharge  gage  when 
the  gate  on  the  pump  was  so  throttled  that  the 
opening  was  only  Y»  or  J^  inch.  The  throttling 
of  the  discharge  produced  a  stream  of  very  high 
velocity  which  impinged  against  the  side  of  the 
hose  just  beyond  the  coupling.  Such  was  the 
force  of  the  jet  that  it  caused  a  slight  deflection 
of  the  hose  at  the  point  of  impact  and  excessive 
vibration  or  fluttering  of  the  hose  This  flutter- 
ing or  extension  and  recession  of  the  deflection 
caused  a  rubbing  of  the  jackets  together  and  in 
two  or  three  minutes  the  hose  at  this  point  be- 
came perceptiblv  warm  and  in  five  minutes  was 
so  warm  that  the  hand  could  not  be  retained 
against  it,  which  was  followed  by  the  distinct 
odor  of  heated  rubber  and  the  appearance  of 
smoke.  This  was  followed  soon  by  the  discolora- 
tion of  the  outer  jacket  as  the  cotton  was  carbon- 
ized. The  fibers  then  commenced  to  fray  and  part 
and.  as  the  outer  jacket  let  go,  it  was  observed 
that  the  inner  jacket  was  carbonized  in  the  same 
manner.  The  total  time  required  to  cause  the 
charring  and  bursting  of  the  hose  was  approxi- 
mately 15  minutes. 

Following  this  occurrence,  Mr.  Caldwell  ex- 
perimented with  a  centrifugal  and  a  piston  fire 
pump  and  with  two  other  well-known  brands  of 
hose,  and  from  these  tests  concluded  that  neither 
type  of  pump  nor  brand  of  hose  was  a  factor  in 
the  occurrence  of  such  incidents ;  that  the  position 
of  the  gate  in  the  connection  must  be  that  neces- 
sary to  bring  the  jet  caused  by  throttling  it  in 
impact  against  the  hose  at  a  short  distance  from 
the  gate;  that  the  cause  is  friction  between  the 
inner  and  outer  jackets  of  the  hose  produced  by 
vibration  or  fluttering  of  the  hose  at  the  point 
where  the  jet  causes  a  deflection ;  and  that  the 
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conditions  under  which  hose  is  burned  '>r  charred 
in  this  way  would  never  be  encountered  in  prac- 
tical fire  department  work. 


Durability  of  Metal  Irri- 
gation Flumes 

Inspection  of  three  miles  on  the  Uncom- 

pahgre  project  indicates  certain  precautions 

to    be    observed    in    construction    of    such 

flumes. 


A  recent  inspection  of  sixty-nine  metal  flumes 
having  a  total  length  of  15,735  feet  for  the  Un- 
compahgre  Projects,  Colo.,  has  been  made  during 
the  last  season  and  the  results  obtained  are  of  in- 
terest as  showing  some  of  the  considerations  in- 
volved in  design,  and  their  durability  in  service. 
The  circumferences  of  the  flumes  vary  from  60 
to  22X  inches,  only  a  small  proportion  of  them 
being  more  than  168  inches.  The  oldest  were  in- 
stalled in  the  fall  of  1911  and  the  latest  in  the" 
spring  of  1920. 

These  flumes  carry  water  for  at  least  eight 
months  in  the  year  and  during  the  remainder  of 
the  time  they  are  alternately  wet  and  dry,  accord- 
ing to  weather  conditions,  except  as  they  some- 
times fail  to  drain  and  continually  retain  water  in 
the  bottom. 

The  foundations  were  of  concrete,  stone,  piles 
and  timber  bents,  all  of  which  were  in  satisfactory 
condition  except  that  a  few  piles  had  rotted  in 
alkaline  soil.  Where  timber  bents  were  used  on 
adobe  soil  underlaid  with  shale,  they  generally 
settled  from  2  to  12  inches.  All  piles  and  timber 
were  crcosoted. 

All  of  the  sub-structures  were  of  wood,  some  of 
them  untreated,  some  dipped  in  creosote,  and 
snme  painted.  The  latter  appeared  to  be  in  the 
best  condition.  The  untreated  work  was  weath- 
ered and  considerably  checked.  In  many  in- 
stances where  dirt  and  alkali,  especially  sand  or 
sandy  loam  had  come  in  contact  with  the  posts 
and  braces,  they  had  decayed  so  much  that  it  was 
necessary  to  cut  them  off  and  block  underneath 
them  and  to  replace  braces  in  five  or  ten  years. 
Treated  timber  lasts  somewhat  longer  in  sandy 
soil  and  gives  excellent  results  in  adobe  soil. 

Where  considerable  settlement  was  expected, 
wooden  approaches  to  the  flumes  were  built,  and 
in  many  cases  untreated  3-inch  planks  had  rotted 
through.  The  remaining  wooden  approaches  wiU 
be  lined  with  concrete.  Concrete  and  stone  make 
the  best  approaches. 

The  flumes  have  been  made  of  steel,  of  various 
brands  and  of  No.  20  and  22  gauge,  all  of  them 
galvanized  excepting  250  feet  of  black  metal  used 
for  a  test. 

PAINTING 

Out  of  sixty-nine  flumes,  fifty-nine  were  pro- 
tected by  a  coat  of  tar  paint  on  the  interior  and 
that  which  has  been  applied  within  the  last  three 


years  has  proved  superior  to  many  other  kinds  of 
paint  tested.  The  best  results  were  obtained  by 
applying  the  tar  in  warm  weather  to  perfectly 
drj  and  clean  surfaces  with  heavy  brushes  or 
Inula]!  swabs.    The  joints  should  be  tarred  every 

tall  and  tin  entire  flume  e\er\  other  fall.  On  one 
Hume  502  feet  lung.  550  gallons  of  tar  were  used, 
providing  an  extra  heavy  coat,  at  a  cost  of  21 
cents  per  square  yard  for  labor  and  material. 

The  steel  generally  fails  mostl}  at  or  near  the 
joints,  although  pitting  occasionally  occurs  in  the 
invert.  There  is  more  pitting  observed  near  black 
iron  fittings  than  near  galvanized  iron  fittings. 
Where  the  bottom  of  the  flumes  was  badly  pitted 
it  was  in  several  cases  repaired  by  patching  with 
cement  bags  covered  with  about  1  inch  of  con- 
crete. 

CONCLUSIONS 

In  the  construction  of  flumes,  careful  attention 
should  be  paid  to  foundation  and  superstructure 
in  order  to  maintain  alignment  and  to  keep  super- 
structure from  contact  with  earth. 

Approaches  should  be  warped  in  order  to  se- 
cure easy  transition  from  canal  section  to  flume 
section  and  back  again. 

The  headwall  of  the  approach  of  large  flumes 
should  be  constructed  to  fit  shape  of  flume  when 
loaded. 

Ample  capacity  and  freeboard  should  be  pro- 
vided. 

High  velocities  should  be  avoided  if  much 
heavy  silt  is  carried. 

In  order  to  secure  long  life  exceeding,  say,  10 
\  ears  under  conditions  as  prevailing  on  the  Un- 
compahgre  project,  the  following  requirements 
should  be  met: 

(a)  Proper  design  as  to  sufficiency  of  founda- 
tion, sizes  of  bands,  washers  and  cross  ties,  and 
a  thickness  of  metal  which  will  obviate  excessive 
deformation. 

(b)  Thorough  galvanizing. 

(c)  Joints  which  do  not  project  into  the  current 
ami  which  avoid  cavitation. 

(d)  Trapping  out  of  sand  and  gravel. 

(e)  Coating  with  a  good  quality  of  coal  tar  of 
joints  and  of  inside  of  sheets  as  frequently  as 
wear  makes  necessary,  possibly  joints  every  year 
and  inside  surface  every  two,  three,  or  four  years. 

(f)  Provision  for  temperature  changes  either  in 
the  individual  joints  themselves  or  by  expansion 
joints. 

(g)  Provision  for  self-drainage. 


Philadelphia  Begins  Municipal  Street 

Cleaning 

After  forty  years  of  cleaning  its  streets  by  con- 
tract, during  several  of  the  more  recent  of  which 
it  was  the  only  large  city  that  continued  this  prac- 
tice. Philadelphia  has  at  last  begun  municipal 
street  cleaning.  Even  yet,  it  is  doing  only  about 
one-fourth  of  the  work  required  for  cleaning  the 
entire  city. 
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The  entire  city's  area  is  divided  into  thirteen 
street  cleaning  districts,  only  two  of  which,  dis- 
tricts 5  and  6,  are  under  municipal  operation. 
The  work  involved  in  these  two,  however,  equals 
nearly  one-fourth  of  the  total  amount  of  such 
work  to  be  done  in  the  city,  as  it  includes  the 
most  frequented  portion-  of  the  city,  the  retail 
business  district.  In  this  district,  the  ashes,  rub- 
bish and  garbage  are  being  collected  also  by  mu- 
nicipal forces.  In  each  of  the  other  eleven  dis- 
tricts the  streets  are  being  cleaned  and  the  ashes 
and  rubbish  collected  by  a  contractor  who  holds 
the  contract  for  the  year  1921,  while  the  garbage 
also  is  being  collected  by  another  contractor. 

There  was  much  discussion  last  year  as  to  the 
advisability  of  municipal  cleaning  of  streets  and 
collecting  of  refuse,  while  the  officials  themselves 
stated  that  it  was  impracticable  to  obtain  by  the 
first  of  the  year  sufficient  apparatus  and  equip- 
ment of  all  kinds  for  performing  such  service  for 
the  entire  city.  The  director  of  public  works  ac- 
cordingly recommended  that  the  two  districts 
named  should  be  taken  care  of  by  municipal  op- 
eration in  1921  and  this  plan  was  adopted  by  ordi- 
nance of  council  approved  November  17,  1920. 
The  director's  report  gave  no  intimation  of  what 
policy  would  be  adopted  after  1921  and  it  is  prob- 
able that  definite  formulation  of  such  policy  will 
be  postponed  until  after  several  months  at  least 
of  experience  with  municipal  operation. 

Commenting  upon  this,  the  Philadelphia  Bu- 
reau of  Municipal  Research  says:  "Objection  has 
been  raised  from  influential  quarters  to  the  in- 
auguration of  municipal  street  cleaning  because 
of  unfriendliness  to  the  policy  of  municipal  own- 
ership. As  has  been  frequently  pointed  out.  mu- 
nicipal street  cleaning  is  not  municipal  owner- 
ship, but  is  a  municipal  service  of  the  same  gen- 
eral class  as  police  and  fire  protection.  It  is  of 
unmeasurable  character  and  its  performance  is 
therefore  not  properly  comparable  with  the  oper- 
ation of  public  utilities  which  furnish  measured 
facilities  or  commodities." 


Graphical  Illustration  of  Municipal 
Expenditure 

It  has  become  more  or  less  common  for  cities 
and  other  municipal  corporations  in  this  country 
to  indicate  for  the  taxpayers  the  relative  amount 
of  each  dollar  of  municipal  expenditure  that  goes 
for  each  of  several  classifications  by  a  circle  di- 
vided into  sectors;  but  so  far  as  has  come  to  our 
notice,  Toronto,  Ont,  is  the  first  to  supplement 
this  by  pictorial  indications  of  the  several  pur- 
poses. From  the  1(>20  issue  of  'City  Budget 
Facts,"  published  by  the  Bureau  of  Municipal  Re- 
search of  that  city,  we  reproduce  such  an  illus- 
tration of  the  relative  amounts  paid  out  for  the 
several  public  services. 

This  graphical  presentation  is  supplemented  by 
other  diagrams  showing  expenditures  under  dif- 
ferent classifications  and  also  by  tabulated  state- 
ments classifying  the  revenues  and  expenditures. 


Attention  is  called  to  the  fact  that  "departmental 
estimates  are  still  unstandardized  so  that  it  is 
impossible  to  tell,  from  the  city's  budget,  total 
proposed  expenditures  for  each  department  and 
departmental  function,  analyzed  according  to 
budgets  of  expenditures  or  things  bought,  such 
as  personal  services,  contractual  services,  heat, 
light  and  power,  supplies  other  than  heat,  light 
and  power,  upkeep  of  structures  and  equipment." 
The  bureau  is  convinced  that  the  best  adminis- 
tration requires  standardized  inter-departmental 
accounts,  with  standardized  methods  of  estimat- 
ing,  and  appropriate  control  based  thereon. 

The  diagrams  compare  the  gross  expenditures 
analyzed  by  main  functions,  by  organization  units 
and  by  objects  purchased  for  the  years  1918, 
1919  and  1920,  respectively.  Under  the  last-named 
classification  the  diagram  shows  that  persona) 
services  had  increased  from  about  $8,000,000  in 
1918  to  $13,000,000  in  1920,  all  other  expenditures 
in  1920  totaling  $16,250,000,  or  a  little  more  than 
the  personal  services  alone,  these  including  sup- 
plies, upkeep  and  depreciation,  interest  charges, 
sinking  fund  charges,  etc. 

Classified  by  organization  units,  it  appears  that 
expenditures  by  the  board  of  education  lead  with 
a  total  of  about  $6,263,000,  next  in  order  being 
the  works  department  with  $5,339,000,  the  fire 
department  being  third  with  $2,073,000.  These 
were  the  figures  for  1920,  which  were  about  one- 
third  greater  than  in  1918.  In  1918  the  war  ex- 
penditure was  something  over  $5,000,000,  but 
this  had  dropped  to  less  than  $500,000  in  1920. 

Analyzing  expenditures  by  main  functions,  edu- 
cation leads  with  $6,816,000,  with  protection  of 
persons  and  property  second  with  a  tcrtal  of 
$4,250,000,  public  service  enterprises  totaled  $3,- 
882,000.  and  health  and  sanitation,  $3,556,000; 
these  all  being  the  figures  for  1920. 


WHERE   EACH    DOLLAR   OF  TORONTO'S    rAXES  GOES 


January  22,  1921 


PUBLIC    WORKS 


PUBLIC  WORKS 

Published   Weekly 

by 

Municipal   Journal  and   Engineer.   Inc. 

Publication  Office,  Floral  Park.  N.  Y. 

Advertising  and  Editorial  Offices  at  243  W.  30th  St., 

New  York,  N.  Y. 


Subscription   Rates 

United    States    ami    Possessions,    Mexico   and    Cuba $3.(10  per   year 

All     other    countries    $4.00  per  year 

Change  of   Address 
Subscribers    are    requested    to    notify     us    promptly    of    change    of 
address,  giving   both   old   and   new  addresses. 


Telephone  (New  York):  Bryant  9591 

stern    office:    Mnnadnock    Block,    Chic 


A      PRESCOTT    FOLWEI.L,    Editor 
KRAXK    W.    SKINNER.    Associate    Editor 


CONTENTS 


ELECTRICALLY      DRIVEN      CENTRIFUGAL 

PUMPS  AT  ST.  PAUL 71. 

Financing   Sacramento's   Filtration   Plant    72 

Fi  ir   State-(  )wned   Cement   Plants    73 

WKNUE   U   SEWERS.   BROOKLYN— Illustrated..  73 
MODERN  CAST  IRON  PIPE— By  A.  F.  Macallum, 

C.  E 75 

Power  for  Public  Utility  Plants  7ti 

Kansas  City's  Water  Supply  Improvement 76 

Hose  Burned  by  Water  Friction   76 

DURABILITYOF  METAL  IRRIGATION  FLUMES  77 

Philadelphia    Begins    Municipal    Street   Cleaning 77 

Graphical  Illustration  of  Municipal  Expenditure — Illus- 
trated       78 

EDITORIAL    NOTES    79 

Trenching  in  Wet  Ground — Cost-Pius  Contracts — 
Fighting  Construction   Conspiracies 

Obstacles  to   Construction  Operations    80 

Construction  in   1920  and  1921    81 

A  Big  Construction  Company's  Encouraging  Opinion — 

Illustrated    81 

WHAT     DISPOSITION     IS     BEST     FOR     CON- 
STRUCTION     EQUIPMENT      DURING      THE 

WINTER?   82 

LABOR  NOTES   83 

RECENT  LEGAL  DECISIONS  84 

Trenching  in  Wet  Ground 

The  article  in  this  issue  describing  the  construe 
ing  of  a  sewer  in  a  wet,  sandy  soil  in  Brooklyn 
illustrates  the  advantage  of  draining  such  a  soil 
in  advance  of  the  major  part  of  the  excavation. 
In  this  case  a  small  sewer  was  laid  six  or  eight 
feet  deeper  than  a  large  one.  at  one  side  of  the 
same  trench,  and  sumps  four  feet  deeper  still 
were  installed  about  every  fifty  feet.  By  keeping 
the  sumps  pumped  down  the  trench  was  kept  dry 
for  the  sewer  laying  and  for  most  of  the  exca- 
vating. 

The  general  idea  is  not  new,  and  other  methods 
of  de-watering  are  in  use,  some  of  which  we  ex- 
pect  to  describe  next  week.  But  by  bearing  it  in 
mind  and  adapting  it  to  varying  conditions  a  con- 
tractor can  often  simplify  a  job  and  lower  its  cost. 
The  writer  once  found  excavation  for  a  sewer  to 
be  entering  a  wet,  mucky  spot  which  he  believed 
to  be  a  pocket  of  small  area  in  a  clay  stratum. 
By  stopping  construction  temporarily  and  allow- 
ing the  water  to  drain  out  through  the  sewer,  he 


was  able  alter  a  few  days  to  continue  the  trench 
through  a  soil  that  was  only  damp  and  was  the 
easiest  of  excavation. 

In  another  case  a  quicksand  that  swallowed 
tools  and  workmen,  when  drained  out,  became  so 
hard  that  blasting  was  found  the  cheapest  way  of 
I",, .rning  it ;  but  bv  so  adjusting  the  drainage  as 
to  leave  the  sand  damp  it  was  excavated  with 
ease  while  boiling  of  inflowing  water  was  pre- 
vented. 

Working  in  a  clay  trench  where  there  is  con- 
siderable water  is  expensive  work.  In  such  cases 
the  water  usually  enters  from  the  top  of  the  clay 
stratum,  which  may  be  only  a  foot  or  two  from 
the  surface.  By  carrying  a  narrow  drainage  ditch 
a  few  feet  back  from  each  edge  of  the  trench,  sunk 
.i  few  inches  into  the  clay  and  kept  a  little  ahead 
of  the  trench,  most  of  the  water  can  be  intercepted 
by  these  two  ditches  and  the  trench  kept  fairly 
dry. 

Most  of  these  expedients  cost  money,  but  less 
than  that  lost  by  the  miring  of  workmen's  feet  in 
clay,  the  extra  handling  of  sand  carried  into  the 
trench  through  or  under  the  sheeting,  the  de- 
posits of  such  sand  in  the  conduits  under  con- 
struction, etc.  In  conditions  of  this  kind  a  little 
brain  work  may  save  many  dollars  and  perhaps 
lives. 

Cost-Plus  Contracts 

The  cost-plus  contract  is  an  excellent  one  in 
the  proper  place  and  when  properly  executed ;  in 
the  wrong  place  or  badly  executed  it  may  become 
very  objectionable. 

In  the  late  war  emergency  it  was  necessary  al- 
though generally  as  an  admitted  choice  of  evils. 
It  there  served  its  purpose  and  undoubtedly  was  a 
great  advantage,  far  exceeding  the  disadvantages 
and  abuses  chargeable  against  it.  Many  of  the  best 
and  most  upright  contractors  executed  their  work 
under  its  provisions  with  the  utmost  fidelity, 
fairness  and  efficiency.  Others  faithfully  endeav- 
ored to  do  the  same  but  were  unable  to  wholly 
eliminate  the  abuses  to  which  this  system  is  open. 
Still  others  deliberately  took  advantage  of  these 
opportunities  for  unfair  and  unjust  practices  and 
dishonest  profits,  but  these  were  in  a  very  small 
minority  in  the  important  federal  construction 
operations. 

With  the  reconstruction  period  and  a  return  to 
normal  conditions,  the  cost-plus  form  of  contract 
will  be  less  and  less  necessary  and  under  ordi- 
nary conditions  will  justly  be  viewred  with  dis- 
trust. It  is  true  that  it  is  ideal  on  the  basis  of 
100  per  cent  ability,  efficiency  and  scrupulous  in- 
tegrity, economy  and  disinterestedness  of  all  con. 
cerned,  but  when  these  are  all  assured  the  millen- 
ium  will  have  been  far  spent,  and  there  will  be 
little  need  for  contracts  or  legal  obligations.  At 
present  average  human  nature  is  too  weak  to 
withstand  a  universal  opportunity  for  authorized 
advantages  at  the  expense  of  the  other  party. 

Cost-plus  contracts  do  not  lend  themselves 
readily  to  full  competition,  are  very  complex  and 
indefinite  in   their  responsibility,   and   invite  ex- 
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travaganees  without  offering  any  inducement  for 
economy  or  efficiency. 

Most  high-class  contractors  and  all  private  own- 
ers or  corporations  prefer  free  competition  and 
lump  sum,  unit  price,  or  sliding  scale  compensa- 
tion contracts,  and  the  contractor  is  entitled  to 
profit  by  his  ingenuities  and  economies  rather 
than  by  his  extravagances. 

Fighting  Construction  Conspiracies 

I  he  fight  against  corruption,  conspiracy  and 
profiteering  that  has  hamstrung  construction  and 
vital  improvements  that  are  sorely  needed  in  this 
country,  should  be  pushed  to  the  utmost  without 
regard  to  political  considerations.  If  this  is  done, 
the  evils,  long  known  and  suspected,  will  be  dis- 
closed and  can  be  eliminated.  If  they  are  prop- 
erly dealt  with  the  improvement,  now  under  way, 
of  conditions  in  the  construction  field  will  be 
greatly  accelerated  and  delayed  operations  will 
go  forward  so  rapidly  and  continuously  that  a 
long  era  of  high  prosperity  will  result. 

It  all  depends  on  the  sincerity  of  the  wish  to 
cure  these  evils  and  the  vigor  and  thoroughness 
with  which  the  investigation  is  continued  and  ade- 
quate legal  action  is  taken  in  accordance  with  its 
results. 

The  Lockwood  Committee,  the  district  attor- 
ney, the  honest  dealers,  contractors,  labor  unions 
and  the  general  public  should  support  the  inves- 
tigation heartily  and  demand  its  fullest  and  most 
rigid  operation,  shielding  no  one  and  adequately 
punishing  all  that  are  found  guilty. 

We  hope  and  urge  that  this  may  be  the  case, 
even  if  influential  and  hitherto  respected  parties 
are  found  guilty  and  suffer. 

At  this  stage  of  the  proceedings  it  is  difficult 
to  tell  whether  some  of  the  irregularities  may 
have  been  justifiable  expedients  to  fight  conspira- 
cies already  formed,  but  in  no  case  can  they  ex- 
cuse unjust  or  dishonest  practices,  gross  profiteer- 
ing, intimidation  and  violence  that  have  been  un- 
covered. The  production  and  distribution  of  im- 
portant universal  staples  is  a  public  matter  that 
docs  not  permit  of  discrimination  against  indi- 
viduals or  localities  and  should  be  considered  as 
arc  public  utilities.  The  imposition  of  trivial  fines 
and  dismissal  with  mild  reproof  will  be  no  deter- 
rent for  the  future,  and  even  if  it  checks  the  pres- 
ent offenders,  new  men  and  new  methods  will 
speedily  resume  the  old  practices  if  they  arc  not 
severely  punished  and  made  impossible  in  the 
future,  lail  sentences,  if  authorized  by  the  law, 
maximum  fines,  the  dissolution  of  illegal  combina- 
tions and  the  most  public  exposure  and  censure 
of  offenders  are  needed. 

The  honest  and  loyal  citizens  that  form  a  larj;e 
proportion  of  the  labor  unions  undoubtedly  wish 
their  organizations  to  be  clean  and  honest  and 
should  insist  on  the  most  searching  investigation 
of  their  leaders,  representatives,  and  agents  and 
ihe  deposition  and  severe  punishment  of  all  that 
are  guilty  of  unfair  practices,  of  collusion  or  even 
toleration  of  the  methods  of  Mrindell  and  others 
of  his  kidney. 

The  unions  which,  properly  conducted,  mav    be 


desirable  organizations,  can  by  no  means  afford 
to  endorse  or  participate  in  any  manner  in  these 
crimes.  Neither  should  they  tolerate  for  a  mo- 
ment any  disposition  to  condone  or  ignore  them, 
much  less  to  conceal  or  defend  them  as  some 
radicals  do. 


Obstacles  to  Construction  Operation 

Editor,  Public  Works, 
243   W.  39th  Street, 
New  York  City. 
Dear  Sir : 

I  have  read  the  letter  from  Mr.  Connors  and  the  edi- 
torial concerning  it  and  wish  to  commence  by  congratu- 
lating Public  Works  on  taking  up  this  matter,  which  is  one 
that  cries  aloud  for  reform. 

I  am  in  essential  agreement  with  Mr.  Connors,  hut  would 
like  to  further  emphasize  the  desirability,  from  the  view- 
point of  both  the  owners  and  contractors,  of  the  cost  plus 
a  fixed  fee  basis,  modified  with  a  profit  and  loss  sharing 
arrangement  by  which  the  contractor  shares  both  expense 
and  savings  on  either  side  of  an  accepted  cost  estimate. 

There  are  many  pieces  of  work  on  which,  owing  to 
various  causes,  it  is  impossible  to  give  a  close  price  that  is 
fair  to  the  owner  and  yet  takes  into  consideration  the 
risks  run  by  the  contractor.  Such  contracts  are  well  covered 
by  the  cost  plus  a  sliding  fee,  since  competition  is  by  no 
means  eliminated  by  this  method. 

If  each  bidder  submits  his  estimated  cost  and  states  the 
basis  on  which  he  is  willing  to  share  the  losses,  as  well  as 
to  participate  in  the  profits  due  to  his  estimate  being  under 
or  over  the  actual  amount  required,  then  competition  can 
be  made  and  the  work  awarded  on  a  competitive  basis. 

It  is  impossible,  at  the  present  time,  for  either  employers 
or  employed  to  be  prosperous  in  the  contracting  business, 
and  for  this  I  think  the  chief  blame  can  be  laid  at  the  door 
of  labor,  both  organized  and  unorganized.  I  speak  as  a 
friend  of  organized  labor,  since  I  have  always  maintained 
that  well-conducted  unions  are  helpful  to  the  success  of  a 
contractor,  giving  him  a  sufficiency  of  properly  trained  and 
qualified  men.  It  is  hard,  however,  for  any  employer  of 
labor  to  feel  any  sympathy  with  the  demands  that  have 
been  made  on  its' behalf  during  the  last  few  years,  and  still 
harder  to  find  any  excuse  for  the  undoubtedly  reduced 
efficiency  shown. 

A  thorough  investigation  is  necessary.  That  the  interest 
of  the  public  should  be  aroused  is  also  necessary  and  in 
arousing  such  interest,  the  press  is  the  greatest  power  for 
good  of  any  agency  existing. 

In  bringing  this  matter  into  your  columns  I  therefore 
feel  that  you  are  doing  a  service  to  employers  of  labor 
and  to  labor  itself,  and  in  consequence,  to  the  country  at 

If  labor  can  once  be  educated  to  understand  and  appre- 
ciate that  its  welt-being  is  absolutely  bound  up  in  the 
prosperity  of  the  employers,  the  end  of  hard  times  vircH 
lie  well  in  sight.  .. 

I  believe  that  the  majority  of  employers  of  labor  realize 
that  the  well-being  of  labor  itself  is  absolutely  necessary 
to  the   success  and   prosperity  of   their  own   undertakings. 
Very  truly  yours. 
MacArthur  Concrete  Phi  &  Foi  kdatioh  <  o. 
Bv  D.  Mci'..  Newton, 
Vice-President  and  General   Manager. 


Editor,  Public  Works. 
:>4:s  W.  39th  Street, 
\rw   York  City. 

Your  editorial  statement  in  the  issue  ol  January   15,    tirai 

,l„.    investigation    fof   the    I  ockw I    Senate    (  ommittee) 

should  be  most  thorough  and  impartial  and  all  iii.sdnings 
should  be  exposed  and  punished  and  measures  taken  In 
prevent  their  recurrence"  is  in  complete  accent  witn  mj 
sentiments  and  I  want  to  take  this  opportunity  of  com- 
mending von  for  your  excellent  editorial  on  the  situation. 
Very  truly  vours. 

C.  A.  Crane, 
Secretary  of  the  General  Contractors'  Association. 


January  U2,  1921 
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Construction  in  1920  and  in  1921 

The  F.  \V.  Dodge  Company's  review  of  build- 
ing activity  says,  in  part :  "The  amount  of  money 
involved  in  construction  contracts  during  1920  in 
the  twenty-five  northeastern  states  of  the  country 
was  practically  the  same  as  in  1919.  On  account 
of  greatly  increased  construction  costs,  this 
amount  of  money,  something  over  two  and  a  half 
billion  dollars,  paid  for  a  volume  of  construction 
that  was  nearly  one-fourth  less  in  1920  than  in 
1919. 

"The  year  1920  opened  with  a  rate  of  construc- 
tion activity  unprecedented  for  the  winter  season. 
Total  contracts  reached  a  maximum  of  over  three 
hundred  million  dollars  in  the  month  of  April. 
From  that  time  on,  for  causes  well  known  gener- 
ally, activity  declined  more  or  less  steadily  to  the 
end  of  the  year.  December  contracts  amounted 
to  one  hundred  million  dollars. 

"In  normal  years  the  total  estimated  cost  of 
contemplated  or  projected  work  reported  is  about 
SO  per  cent  in  excess  of  the  total  amount  of  con- 
tracts awarded.  In  1919  the  total  of  projected 
work  was  68  per  cent  in  excess  of  contracts 
awarded  ;  in  1920  it  was  92  per  cent  in  excess  of 
contracts  awarded.  These  figures  give  an  indi- 
cation of  the  amount  by  which  each  of  the  two 
years  has  run  behind  its  announced  construction 
program. 

"In  an  analysis  of  the  present  price  situation,  a 
well-known  authority  has  stated  that  the  upward 
turn  in  material  prices  will  probably  occur  some 
time  in  1921  and  that,  in  consequence,  building 
costs  in  1921  will  be  somewhat  lower  than  they 
have  been  in  1920  or  will  be  in  1922  and  1923. 

"A  volume  of  construction  equal  to  that  of  1919 
on  a  cost  basis  somewhere  near  the  1919  level 
may  be  given  as  the  most  reasonable  forecast  for 
1921.  In  money  this  would  involve  about  two 
and  a  half  billion  dollars  for  the  twenty-five  north- 
eastern states  of  the  country,  the  same  as  the  fig- 
ure for  1920,  though  on  a  cost  level  that  should 
represent  a  volume  approximately  one-third 
greater  than  the  1920  volume  of  construction. 

"In  1921,  residential  construction  and  the  con- 
struction of  public  works  and  utilities  may  be 
expected  to  predominate  over  other  classes  of 
buildings." 


there    has   been    no   reduction    whatever   in   union 
rates. 

"We  look  for  a  stabilization  of  material  prices 
at  lower  levels  in  the  late  spring  and  early  sum- 
mer, when  building  activity  will  be  revived  under 
the  encouragement  of  these  lower  price-.  Some 
upward  trend,  even,  may  result  from  this  in- 
creased building  program,  but  1920  peak  prices 
will  certainly  not  be  seen  again. 

"The  beginning  of  1920  found  wages  in  the 
building  trades  also  high,  and  on  May  1  there  was 
a  wage  increase  in  practically  every  trade.  Those 
not  raised  on  May  1  were  advanced  on  October  1, 
so  that  wages  in  all  building  trades  are  higher  to- 
day than  a  year  ago.  In  the  face  of  a  marked  and 
continuing  decline  in  living  costs  and  a  reduction 
in  wages  in  many  other  lines  of  industry,  the  pres- 
ent wage  scale  cannot  be  justified  much  longer. 
A  softening  of  the  scale  is  already  evident  in  un- 
organized and  common  labor  circles.  Union  la- 
bor, however,  operates  under  term  agreements 
which  fix  the  wage  scale  for  definite  periods.  It 
will  resist  any  wage  decrease  to  the  last,  but  it 
must  unquestionably  adjust  itself  to  the  new  con- 
ditions. 

"(  ontractors,  like  manufacturers,  are  rejoicing 
in  the  decrease  in  labor  unit  costs,  due  to  the 
marked  increase  in  the  efficiency  of  labor,  even 
though  the  wage  scale  is  not  changed.  Whether 
this  increased  efficiency  will  be  sufficient  to  keep 
wages  at  their  present  levels,  however,  is  doubtful 
"The  Lockwood  Committee  investigation  has 
had  a  very  healthy  influence  on  the  building  busi- 
ness. Temporarily  it  has  tended  to  check  con- 
struction, and  certainly  has  revealed  some  ugly 
conditions,  but  this  much-needed  surgical  opera- 
tion will  leave  the  business  as  a  whole  cleaner 
and  healthier  than  ever  before." 

COUMOlfBMCR         HOLIOV     TILE.  RRICKLAV  ER« 


A  Big  Construction  Company's 
Encouraging  Opinion 

The  George  A.  Fuller  Industrial  Engineering 
C  orporation.  in  a  review  of  building  conditions  in 
New  York  City,  finds  an  increase  during  1920 
in  the  prices  of  all  the  principal  construction  ma- 
terials, and  of  wages  for  mechanics.  During  the 
last  part  of  the  year,  some  material  prices  have 
dropped,  but  none  except  that  of  lumber  have 
reached  the  1919  level,  and  there  has  been  little 
drop  in  the  prices  of  cement  and  hollow  tile  and 
none  at  all  in  the  exorbitant  prices  for  sand  and 
broken  stone,  raw  materials  that  involve  little 
more  necessary  cost  than  that  of  quarrying,  crush- 
ing  or    screening   and    transporting.      In    wages 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  constru:tion  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
different  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one 


What  Disposition  is  Best  for  Con- 
struction Equipment  During 
the  Winter? 


Winter  work  should  be  provided  for  per- 
manent force,  all  plant  and  supplies  in- 
spected, appraised,  scrapped  or  repaired 
and  stored.  New  units  made  and  schedules, 
bills  and  plans  prepared  for  new  and  un- 
finished work. 


In  localities  where  the  winters  are  cold  and 
stormy,  general  contractors  usually  find  con- 
struction operations  very  much  limited  or  sus- 
pended for  several  months  and  should  make  pro- 
vision in  advance  for  the  proper  care  of  their 
plant  and  equipment  when  out  of  service,  and  to 
utilize  the  opportunity  for  doing  special  work 
that  is  likely  to  be  neglected  during  the  busy  sea- 
son as  well  as  to  make  preparations  for  the  fu- 
ture and  perfect  plans  to  reduce  the  cost  and  to 
expedite  or   improve  new  and   unfinished   work. 

SPECIAL  NEW   WORK 

Aii  energetic  contractor  may  often  by  special 
effort  secure  a  considerable  amount  of  work  that 
can  be  done  in  the  winter  as  well  as  in  the  sum- 
mer and  by  careful  planning  can  arrange  to  em- 
ploy on  it  a .  considerable  portion  of  his  plant 
and  equipment  and  part,  at  least,  of  his  force,  so 
as  to  maintain  the  better  portion  of  his  organiza- 
tion, secure  a  return  on  his  investment,  and  re- 
duce the  cost  of  overhead. 

Quarrying  rock,  excavation,  some  kinds  of 
grading,  most  tunnel  work,  logging,  clearing,  and 
any  kind  of  shop  work,  repairing  or  manufactur- 
ing that  can  be  done  under  cover  are  likely  to 
be  available  in  the  winter  when,  in  many  qqar- 
ters,  the  number  of  unemplqyed  is  maximum  and 
men  can  be  secured  more  readily  and  will  work 
better  and  for  lower  wages  than  in  summer. 
These  advantages  are  likely  to  outweigh  the 
shorter  and  darker  days,  the  obstructions  by  snow 
and  ice,  and  the  disadvantages  of  extreme  cold. 

In  snow  countries  hauling  may  be  done  with 
teams  where  the  roads  are  rough  or  where  there 
are  none  at  all,  to  much  better  advantage  when 
the  ground  is  covered  with  snow  than  when  it  is 
nut,  rivers  and  lakes  may  be  crossed  on  ice  where 
ferriage  is  difficult  in  summer,  and  very  smooth, 


level  tracks  may  be  laid  out  on  the  ice  to  n-mi><  ,- 
rarily  replace  crooked,  hilly,  rough  highways. 
When  the  ground  is  frozen  hard  it  may  also  lie 
possible  to  get  access  to  and  perform  certain  op- 
erations in  swampy  places  that  are  difficult  to 
negotiate  in  the  summer.  For  heavy  manual 
operations  cold  may  not  be  objectionable  if  it 
necessitates  constant  activity  to  keep  the  men 
warm. 

If  the  contractor  can  easily  secure  shed  room 
or  any  suitable  empty  building  he  may  often  be 
able  to  make  drain  pipes,  curbs,  ornamental  or 
dimension  trimmings,  or  other  articles  of  con- 
crete that  require  careful  finish  in  comparatively 
small  forms  or  are  made  in  great  quantities  that 
might  otherwise  be  made  on  the  work.  He  may 
also  pre-cast  in  advance  beams,  girders,  floor 
and  roof  slabs,  etc.,  on  the  unit  construction  plan 
instead  of  casting  them  integral,  in  situ,  thus  sav- 
ing much  time. 

In  very  cold  weather  it  is  found  that  some 
items  of  mechanical  plant  subject  to  heavy  duty, 
especially  steam  shovels,  are  much  more  likely  to 
injury  and  breakage  than  during  moderate  or 
warm  months,  so  that  many  experienced  con- 
tractors prefer  to  lay  their  steam  shovels  up  en- 
tirely during  January  and  February  rather  than 
do  a  small  amount  of  work  and  sustain  consider- 
able damage. 

CARE    OF    PLANT 

All  mechanical  equipment  should  be  housed 
either  on  the  job  or  at  the  contractor's  yard  or 
shop,  and  if  this  is  impossible  it  should  be  thor- 
oughly secured  and  protected  from  storm,  flood, 
theft,  mischief  or  any  kind  of  disturbance,  de- 
tachable portions  removed,  and  the  remainder 
covered  with  canvas  or  equivalent.  All  portions 
likely  to  rust  should  be  thoroughly  oiled  or 
greased. 

Plant  operated  by  steam,  compressed  air,  pr 
electricity,  such  as  locomotives,  hoisting  engines, 
air  compressors,  pumps,  rock  drills,  concrete  mixr 
ers,  and  the  like,  should  be  thoroughly  inspected, 
their  bearings  cleaned,  oiled  and  adjusted,  cylin- 
ders examined  and  packed,  valves  ground  and  set, 
and  the  machines  tested,  oiled  and  adjusted  ready 
for  immediate  use  when  called  for.  Boilers  should 
be  emptied  and  thoroughly  cleaned,  the  scale  re- 
moved, the  tubes  examined,  new  grates  furnished 
if  necessary,  safety  valves  overhauled,  connec- 
tions examined  and  the  boilers  tested  by  pressure 
in   excess  of  their  working  load.     Careful  lists 
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should  be  made  of  broken  or  defei  tive  parts  and 
these  as  well  as  any  extras  required  should  be 
ordered  promptly  to  avoid  delaj  later  ort.  It  the 
machinery  is  very  badly  worn  it  maj  be  better 
to  scrap  it  before  attempting  to  repair  it,  merely 
sav  inj^  more  valuable  parts,  such  as  \  al\  es,  gauges 
and  the  uninjured  parts  for  repairs  and  extras 
for  other  plant.  If  no  farther  use  is  anticipated 
for  it,  it  should  be  overhauled  with  a  view  to 
selling  it  at  the  firsl  satisfactory  Opportunity. 
Special  care  should  he  taken  to  have  it  look  neat 
and  be  well  painted,  attractive  in  appearance, 
easily  accessible  and  in  good  running  order  for 
demonstration,  and  it  should  be  advertised  for 
sale  and  immediate  delivery. 

All  derricks  should  be  taken  down  and  disman- 
tled, the  rigging  very  carefullv  overhauled,  in- 
spected and  tested  and  all  necessary  repairs  and 
renewals  made.  Steel  derricks  should  be  care- 
fully inspected  for  bent  places,  injured  plates, 
lattice  bars  or  rivets,  and  should  be  thoroughly 
painted.  Wooden  derricks  should  be  very  care- 
fully examined  for  cracks  and  decay,  especially 
around  the  fittings,  but  should  not  be  painted. 
The  blocks,  sheaves,  spiders,  links,  clevises, 
hooks  and  bearings  should  be  carefully  exam- 
ined and  well  greased  or  lubricated,  the  steel  or 
manila  cables  should  be  unrove  and  every  por- 
tion very  carefully  inspected  for  broken  or  frayed 
strands,  and  all  serious  defects  should  be  cut  out. 
Cables  should  be  tied  up  in  coils  and  marked  with 
the  size  and  length  of  rope  and  the  derrick  to 
which  it  belongs.  Steel  cables  should  be  well 
covered  with  a  preservative  coating.  Guy  ropes 
should  be  carefully  separated  from  hoisting  ropes 
and  much-used  or  old  ropes  from  new. 

Wheelbarrows,  dump  cars,  skips,  wooden 
buckets,  wagon  boxes,  car  trucks,  running  gears, 
batch  boxes,  and  the  like,  should  he  overhauled 
and  repaired  and  in  many  cases  new  ones  can  be 
advantageously  made,  using  some  of  the  old  parts 
and  trimmings,  if  good  enough,  to  provide  for 
the  regular  or  increased  quantity  next  season. 

All  hand  tools  should  be  assorted,  put  in  order. 
and  stored  on  shelves,  in  bins,  or  in  porlable 
boxes  read}-  to  be  sent  out  on  the  job.  Where 
there  is  much  plant  involved,  a  good  machinist 
with  a  few  simple  standard  machine  tools  oper- 
ated by  steam  or  electricity,  a  blacksmith,  and  a 
carpenter,  with  sufficient  helpers,  can  be  very 
profitably  employed  putting  all  of  the  equipment 
in  first-class  order  and  saving  much  that  other- 
wise would  be  lost  or  destroyed. 

A  simple  Telfer  system  with  a  differential  chain 
hoist  mounted  on  a  trolley,  traveling  on  a  con- 
venient overhead  track  made  of  angles,  T-beams, 
channels,  or  even  of  wooden  joists,  can  be  in- 
stalled at  little  expense  and  save  much' time  and 
labor  in  handling  heavy  pieces  in  the  storage  and 
shop.  The  storage  house  should  be  provided 
with  bins,  shelves  and  hooks  for  keeping  all  sup- 
plies, equipment,  and  extra  parts,  and  an  accu- 
rate description  and  inventory,  with  prices  or 
values,  should  be  kept  and  depreciation  posted. 
as  articles  are  brought  in  or  out  and  credited  ,,r 
charged. 


Employment  can  be  found  for  some  of  the  of- 
fice force  m  making  estimates,  bills  of  materials 
for  new  and  unfinished  work  and  in  preparing 
the  orders  in  advance  so  that  they  are  ready  to 
issue  as  soon  as  it  is  expedient  to  make  the  pur- 
chase's. Drawings,  sketches  and  complete  work- 
in-  plans  and  descriptions  of  methods  for  im- 
proved operations  can  be  studied  and  prepared, 
and  details  worked  out  for  home-made  contri- 
vances and  equipment.  Any  work  of  this  nature 
that  can  be  done  in  advance  and  unhurriedly  in 
the  comfortable,  convenient  office  will  be  found 
to  be  much  cheaper  and  more  satisfactory  than 
if  done  in  an  emergency  or  under  difficulties  on 
the  job,  since  mistakes  and  experiments  are  far 
cheaper  on  paper  than  in  the  field-. 

Wherever  it  is  possible,  the  methods  and  oper- 
ations should  be  studied  in  advance  and  a  com- 
plete schedule  prepared  showing  just  when  each 
operation  should  be  begun  and  ended,  how  many 
men  arc  required,  what  plant,  tools,  machinery  , 
materials  and  supplies  are  necessary,  when  and 
where  they  should  be  delivered  and  in  what  quan- 
tities. This  can  be  combined  with  or  added  to  a 
progress  sheet  posting  the  state  of  the  work  by 
viTv  simple  checking  or  marking  with  colored 
pencils  daily  so  as  to  show  essentials  instantly 
by  inspection  and  will  be  found  very  useful  and 
satisfactory  for  any  job  that  requires  different 
kinds  of  work  and  material.  It  will  directly  save 
time  and  money  and  will  encourage  and  stimulate 
the  men  and  materially  assist  the  superintendent. 


Labor  Notes 


Increased  efficiency  of  sawmill  and  woods  labor 
in  all  sections  of  the  south  is  reported  by  the 
Southern  Pine  Association.  Notwithstanding  re- 
ductions which  have  been  made  in  the  number  of 
men  employed  by  the  companies,  an  increase  in 
the  output  is  shown.  The  number  of  colored  men 
seeking  work  is  much  larger  than  heretofore,  this 
being  attributed  to  the  fact  that  the  negro  is  grad- 
ually realizing  that  he  does  not  fit  into  northern 
industries  and  is  returning  to  his  old  clime. 


The  increasing  number  of  reports  of  mill  and 
factory  shut-downs  and  part-time  work,  together 
with  the  announcement  of  reduction  in  wages 
made  by  many  large  employers,  notably  the  Beth- 
lehem Steel  Company,  textile  works,  garment 
makers,  many  rubber  companies,  the  Pullman 
Company,  and  other  concerns  together  employ- 
ing hundreds  of  thousands  of  men  that  have  re- 
duced prices  up  to  25  per  cent,  is  bound  to  have 
a  widespread  effect  and  in  some  places  the  em- 
ployees recognize  the  signs  of  the  times  and 
have  consented  and  even  offered  to  accept  the 
reduction  cheerfully  rather  than  be  thrown  out 
of  employment.  liven  the  bricklayers'  union  of 
Springfield,  Mass.,  consents  to  starve  along  on 
the  present  rate  of  $1.05  per  hour  until  next  April, 
when  their  demands  for  $1.50  per  hour  will  be 
renewed. 
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Recent  Legal  Decisions 


OFFICERS      ELECTED      UNDER      UNCONSTITUTIONAL 

CHARTER  PROVISIONS  ARE  DE  FACTO 

OFFICERS 

The  Michigan  Supreme  Court,  in  a  proceeding 
td  test  the  validity  of  the  voting  system  for  elect- 
ing members  of  the  governing  body  of  the  city  of 
Kalamazoo  under  a  recently  adopted  charter, 
Wattles  v.  Upjohn,  179  N.  W.  335,  holds  that  all 
city  officers  legally  nominated  and  formally  found 
elected  under  color  of  the  voting  system  provided 
in  the  charter,  who  qualified  and  acted  as  such, 
were  and  are  de  facto  officers  whose  official  ac- 
tions within  the  scope  of  the  charter  are  valid  until 
they  are  formally  deposed  from  such  positions. 


'1  he  California  Supreme  Court  holds,  Bailey  v. 
City  of  Hermosa  Beach,  192  Pac.  712,  that  an 
arrangement  between  a  city  and  a  railroad  com- 
pany that  a  street  improvement  should  be  with- 
out expense  to  the  company  does  not  invalidate 
the  assessment  of  other  lands  where  it  does  not 
have  the  effect  of  throwing  onto  them  a  portion 
of  the  expense  which  they  should  not  bear,  and 
also  where  the  company's  lands  were  not  bene- 
fited. Of  course,  if  the  railway  company's  lands 
would  be  benefited  by  the  improvement  so  that  a 
portion  of  its  expense  should  be  assessed  against 
them,  then  the  arrangement  would  have  to  be 
carried  out  in  some  other  manner  than  by  failing 
to  assess  those  lands. 


PRINCIPLES    OF    ASSESSMENTS    FOR    IMPROVEMENTS 

Many  decisions  by  courts  of  last  resort,  includ- 
ing the  Supreme  Court  of  the  United  States,  es- 
tablish the  following  principles  respecting  taxa- 
tion for  improvements:  It  is  competent  for  the 
Legislature,  under  the  taking  power,  to  deter- 
mine the  area  of  property  benefited  by  the  im- 
provements for  the  purpose  of  establishing  a  tax 
''"strict  unless,  as  said  in  Branson  v.  Bush,  251 
I  S.  1X2,  it  is  "arbitrary''  and  "wholly  unwar- 
ranted"— "a  flagrant  abuse,  and  by  reason  of  its 
arbitrary  character  a  confiscation  of  particular 
property."  The  property  owners  within  the  area 
of  assessment  are  not  entitled  to  be  heard  upon 
the  question  of  the  creation  and  limitation  of 
the  district,  but  they  are  entitled  to  be  heard 
upon  the  apportionment  of  taxes  within  such  dis- 
trict.  It  is  competent  for  the  Legislature  to 
create  a  tax  district  for  the  purpose  of  raising 
"i  >nej  to  pa\  for  improvements  already  made, 
and  likewise  to  substitute  the  tax  district  for 
a  (Other.  The  Legislature  may  also  determine 
the  basis  of  assessment,  whether  it  shall  be  on 
area,  on  value,  on  location  with  reference  to  the 
improvement,  or  on  any  other  reasonable  basis 
that  the  Legislature,  in  the  exercise  of  its  dis- 
cretion, deems  to  he  just  and  equitable,  Vallej 
Farms  Co.  \.  City  of  Yonkers,  184  N    Y    Supn 


COMPELLING    REMOVAL    OF    CAR    TRACKS    TO    CENTER    OF 
STREET— PAVING   BETWEEN  TRACKS 

The  North  Carolina  Supreme  Court  holds,  City 
of  Raleigh  v.  Carolina  Power  &  Light  Co.,  104 
S.  E.  462,  that  where  the  boundaries  of  a  city 
are  extended  to  include  a  highway  along  one  side 
of  which  street  railway  tracks  run,  the  city  may, 
both  under  a  provision  in  the  franchise  to  the 
company  that  the  tracks  shall  be  located  wher- 
ever practicable  in  the  center  of  all  streets,  etc., 
and  under  the  city's  general  police  power  over 
the  streets,  require  the  tracks  to  be  removed 
to  the  center  of  the  street,  the  safety  of  the  citi- 
zens requiring  that  street  car  tracks  shall  be  in 
the  center  of  the  street  in  cities  and  towns.  Un- 
der an  express  provision  of  a  franchise  that  the 
company  shall  pave  the  space  between  the  tracks 
when  the  city  shall  pave  the  streets,  a  city  can 
compel  a  street  railway  company  to  pave  the 
space  between  the  tracks  after  such  extension  of 
the  city  boundaries.  This  also  would  be  a  proper 
exercise  of  the  police  power,  as  it  is  as  necessary 
for  the  safe  and  convenient  use  of  the  street  to 
pave  the  space  between  the  double  track  as  to 
pave  the  space  between  each  individual  track. 


STATUS    OF    MUNICIPAL    BOARD    OF    WATER    WORKS    AND 
LIGHT 

The  Georgia  Supreme  Court  holds,  Dobbs  v. 
Brumby,  104  S.  E.  440,  that  under  the  Georgia 
statute  of  1906,  creating  a  board  of  lights  and 
waterworks  in  the  city  of  Mariette,  and  making  it 
a  body  corporate  with  powers  incidental  to  the 
discharge  of  its  duties,  with  the  right  to  sue  and 
be  sued  and  giving  it  charge  of  the  water  supply 
for  the  city,  with  the  power  to  contract  therefor, 
and  for  light,  to  regulate  the  rates,  to  contract 
with  other  companies,  and  to  handle  proceeds  of 
bonds,  the  board  was  a  subsidiary  or  auxiliary 
commission  of  the  city.  When  the  board  con- 
tracted to  purchase  a  competing  company's  fran- 
chise, good  will,  contracts  with  its  customers,  and 
certain  physical  property,  and  to  pay  the  price  in 
installments  through  a  series  of  years,  and  from 
money  illegally  borrowed,  it  created  a  prohibited 
del  it   within  the  Georgia  Constitution. 


In  a  contract  for  construction  work  between  a 
city  and  a  contractor  there  was  no  provision  re- 
quiring the  city  to  keep  separately  money  coming 
to  the  contractor.  The  Massachusetts  Supreme  Ju- 
dicial Court  therefore  holds,  Goldman  v.  City  of 
Worcester,  128  N.  E.  410,  that  the  title  to  its  bank 
deposit  remained  in  the  city,  which  sustained  no 
fiduciary  relation  to  the  contractor;  and  the  lat- 
ter could  not  claim  the  proportionate  part  of  in- 
terest on  the  city's  deposit  which  accrued  while 
moneys  due  him  were  held  up  pending  the  deter- 
mination of  lien  claims. 
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NEWS  OF  THE  SOCIETIES 


Jan,  2.-.  -NEW  JERSEY  STATE  AS- 
SOCIATJON  OF  COUNTY  ENGI- 
NEERS. Annual  meeting.  Engineers' 
Club,  Trenton,  N.  J. 

Jim.       as  —  ATLANTA       SECTION. 

\MERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Joint  meeting 
with  Atlanta  Section.  A.S.C.E.  Carne- 
gie  Library. 

Jnn.  25  —  PHILADELPHIA  SEC- 
TION, AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.  Engineers 
Club  of  Philadelphia. 

Jan.  25-27  —  MICHIGAN  ENGI- 
NEERING SOCIETY.  STATE  AS- 
SEMBLY OF  THE  A.A.E.,  Detroit, 
Mich. 

Jan.  23-27  —  THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 
later. 

J.iii.  85,  2(1.  27— ASSOCIATED  GEN- 
ERAL CONTRACTORS.  Annual  meet- 
ing, New  Orleans.  Secretary's  Office. 
Washington,  D.   C. 

li.n.  :r.'.'«-l.\'[ilAMA  RNr;lNF.RR- 
ING  SOCIETY.  Annual  meeting.  In- 
dianapolis. Secretary,  Charles  Bross- 
man,   Merchants  Bank   Building. 

.in...  28  —  COLORADO  SECTION, 
AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.     Metropole  Hotel. 

Jan.  31-Feb.  5— NATIONAL  BRICK 
MANUFACTURERS'  ASSOCIATION 

AND  COMMON  BRICK  MANUFAC- 
TURERS" ASSOCIATION  OF  AMER- 
ICA. Joint  meeting.  Hotel  Pennsyl- 
vania,   New    York    City. 

Feb.  1-2 — NEW  YORK  STATE  AS- 
SOCIATION OF  BUILDERS.  Conven- 
tion.    Rochester,  N.  Y. 

Feb.  1,  2,  3 — ONTARIO  PRO- 
FESSIONAL MEETING  In  conjunc- 
tion with  the  annual  meeting  of  the 
Engineering  Institute  of  Canada.  To- 
ronto. 

Feb.  I  —  CLEVELAND  SECTION. 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Cleveland  Engi- 
neering  Society's   rooms. 

Feb.  8  —  BOSTON  SECTION.  AMERI- 
CAN SOCIETY  OF  MECHANICAL 
ENGINEERS. 

Feb.  7-8 — FLORIDA  ENGINEER- 
ING SOCIETY.  Annual  meeting. 
Lakewood,   Fla. 

Feb.  9-12  —  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION.  Eight- 
eenth annual  convention,  eleventh 
American  Good  Roads  Congress  and 
twelfth  National  Good  Roads  Show, 
Coliseum.   Chicago,  III. 

Feb.  11-12  —  ENGINEERING  SO- 
CIETY OF  WISCONSIN.  Annual 
meeting,  Madison.  Secretary.  Leonard 
S.    Smith.    Madison,    Wis. 

Feb.  14-111  —  NATIONAL  CIVIC 
FEDERATION.  21st  annual  meeting. 
Hotel   Astor,   New  York. 

Feb.  14-lfi  —  AMERICAN  CON- 
CRETE INSTITUTE.  Annual  meeting. 
Auditorium  Hotel.  Chicago,  111.  Sec- 
retary,  Harvey  Whipple.  New  Tele- 
graph   Building,    Detroit,    Mich. 

Feb.  1«-18  —  A  M  E  R  IC  AN  IN- 
STITUTE OF  ELECTRICAL  ENGI- 
NEERS. Seventh  midwinter  conven- 
tion. Engineering  Societies*  Building. 
New   York   City. 

Feb.  28  —  PHILADELPHIA  SEC- 
TION. AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS  Engi- 
n., is'  club  of  Philadelphia. 

tl.-iv  11-11— AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  7th  annual 
.•.invention.       Buffalo. 

May  17-10— NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention       Fort   Wayne.  Ind. 

June  7-!> — NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.      San   Francisco.   Cal. 

June — CONFERENCE  OF  M\YORS 
AND  OTHER  CITY  OFFICIALS,  State 
of  N.  Y.  12th  Annual  Conference. 
Elmlra.  N.   Y. 


.I......  li-io,  1921— AMERICAN  WA- 
TER WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland.  Ohio.  Sec- 
retary,  .1.  M.  Diven,  153  West  71st 
St..   New    York 

Oct.,  H>21  IOWA  section.  AMER- 
ICAN WATER  works  ASSOCIA- 
TION. Seventh  annual  meeting 
Omaha.    Neb. 


THE      NATIONAL.     CIVIC      FEDERA- 
TION 

The  twenty-first  annual  meeting  of 
iln  National  Civic  Federation,  Judge 
Alton  B.  Parker,  president,  and  Sam- 
uel Gompers,  vice-president,  will  be 
held  February  14,  13  and  10  at  the 
Hotel    Astor,    Xew   York. 

Outstanding  industrial  problems, 
with  which  the  American  people  are 
confronted  to-day,  from  both  the  na- 
tional and  the  international  viewpoints, 
will  be  discussed  anil  it  will  be  en- 
deavored to  secure  impartial  considera- 
tion of  existing  facts,  conditions  and 
requirements  involving  the  mutual  or 
divergent  interests  of  capital  and  labor, 
industry  and  finance. 

The  program  for  the  federation's 
annual  meeting  will  include,  in  addi- 
tion to  topics  indicated  by  the  prob- 
lems presented  in  the  foregoing,  re- 
ports from  its  Workmen's  Compensa- 
tion Department,  Social  Insurance 
Department,  and  especially  the  new 
Department  on  Study  of  Revolution- 
ary Movements.  During  the  past  year 
through  fifteen  sub-committees  the  last 
named  department  made  an  extensive 
study  of  the  extent  to  which  the  revo- 
lutionary forces  in  this  country  have 
penetrated  the  various  groups  making 
up  our  citizenry:  labor,  agriculture, 
the  church,  the  college,  the  public 
school,  philanthropic  agencies,  negro 
and  foreign  groups,  and  women's  or- 
ganizations. This  investigation  has  re- 
sulted in  some  amazing  revelations 
which  call  for  most  serious  considera- 
tion by  those  who  believe  that  the  in- 
stitutions of  our  country  should  be 
safeguarded  against  the  "boring  from 
within"  policies  of  the  Socialists,  I. 
W.  W.'ites  and  Bolshevists. 

AMERICAN    SOCIETY    OF   MECHANI- 
CS,   ENGINEERS 

The  American  Society  of  Mechanical 
Engineers  has  formed  a  Material  Han- 
dling section.  About  TOO  members  of 
the  society  have  been  enrolled,  al- 
though only  a  small  part  of  the  socie- 
ty's membership  has  been  formally  no- 
tified of  this  professional  section. 

The  executive  committee  of  the  sec- 
tion, consisting  of  R.  M.  Gates,  chair- 
man :  H.  V.  Coes.  Kern  Dodge,  Na- 
than C.  Johnson  and  F.  A.  Warden- 
berg,  lias  issued  a  statement  saying  that 
great  potential  interest  has  been 
aroused  in  the  bringing  together  of  in- 
dividuals who  desire  to  help  in  solving 
the  handling  problems  of  mining, 
transporting,  manufacturing  and  dis- 
tributing of  all  materials. 

The  executive  committee  in  its  pre- 
liminary study  of  the  proposed  activi- 
ties of  this  section  is  considering  the 
advisability  of  organizing  committees, 
as  required  by  the  amount  of  work  in 
the  province  of  each,  along  two  en- 
tirely  separate  lines:     I.   According   to 


i  material  handling  equipment, 
such  as  conveyors,  cableways,  cranes 
and  the  like  ;  2.  According  to  industries 
which  have  material  handling  problems, 
such  as  steel  manufacturers,  storage 
warehouses,  commodity  distribution 
centers,  construction  work,  automobile 
or  tire  industries  and  the  like. 

It  is  the  intent  of  the  section  t" 
thoroughly  discuss  the  controlling  fac- 
tors in  each  line  by  meetings  held  by 
these  various  committees  so  as  to  de- 
velop better  methods  of  handling  ma- 
terials and  to  standardize  equipment 
and  methods  where  the  same  are  de- 
sirable. 

DENVER     CONTRACTORS     TO     JOIN 
ISBOCIATED   GENERAL   CON- 
TRACTORS 

Denver  contractors  and  engineers 
recently  organized  with  a  view  to  as- 
sociating themselves  with  the  A.  G.  C. 
..I  America.  They  will  send  represent- 
atives to  the  New  Orleans  meeting  of 
the  association  on  January  25-27. 

M>\\   \    ENGINEERING  SOCIETY 

The  thirty-third  annual  meeting  was 
held  at  the  Chamberlain  Hotel,  Des 
Moines,  la..  January  18-20,  1921.  The 
principal  features  besides  routine  busi- 
ness were  as  follows : 

First  session  of  the  section  on  Drain- 
age Engineering,  "Design  of  Sizes  of 
Tile  Drains,"  D.  L.  Yarnell,  Washing- 
ton, D.  C,  senior  drainage  engineer, 
Bureau  of  Public  Roads.  "Determina- 
tion of  Maximum  Run-offs  from 
Stream  Gaugings,"  E.  D.  Burchard, 
Ames,  Water  Resources  Branch,  U.  S. 
Geological  Survey,  in  charge  of  work 
in  Iowa.  "Some  Special  Problems  in 
Open  Ditch  Design,  with  Particular 
Reference  to  Prevention  of  Silt  De- 
posits," Q.  C.  Ayres,  Ames,  Agricul- 
tural Department.  Iowa  State  College. 

Second  session  of  the  section  on 
Drainage  Engineering,  "Hydraulic  Fill 
Dams  and  Levees,"  S.  M.  Woodward, 
Iowa  City,  professor  of  Mechanics  and 
Hydraulics.  University  of  Iowa. 
"Quality  Requirements  in  Drain  Tile 
Specifications — Concrete  Tile,"  R.  W. 
Crum,  Ames,  Materials  Engineer,  Iowa 
State  Highway  Commission.  "Quality 
Requirements  in  Drain  Tile  Specifica- 
tions— Gay  Tile,"  S.  L.  Galpin,  Ames, 
Ceramics  Department,  Iowa  State 
College.  "The  Location  and  Desigin 
of   Surface   Inlets  in   Tile   Drains,"  C. 

E.  Gross.  Eagle  Grove.  Drainage  En- 
gineer. 

Iowa  Engineering  Society — Address 
of  Welcome,  by  K.  C.  Kastberg,  Des 
Moines,  president.  Engineers'  Club  of 
Des  Moines.  President's  Address,  by 
H.  H.  Dean,  Council  Bluffs,  county 
engineer.  Pottawattamie  county.  "The 
Cost  Factors  of  Engineering  Practice." 
C.  H.  Young.  Muscatine,  president. 
Central  States  Engineering  Company. 
"Cost  Keeping  mi  Construction  Work." 

F.  H.  Austin.  Webster  City,  secretary. 
Currie  Engineering  Company.  "Con- 
tracting as  a  Profession,"  F.  C.  Young. 
Waterloo,  Moore-Young  Construction 
Company. 

Third  session  of  the  section  on 
Drainage  Engineering  —  Experience 
meeting — topics  :  Clean-out  Work  ; 
surveys,  plans  and  specifications,  con- 
struction equipment  and  methods  cos's 
Drainage  District  Surveys  and  Maps- 
surveying     methods,     data     shown     on 
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map,  completeness  of  detail.  Bases  and 
Methods  of  Estimating  Costs — of  tile, 
hauling,  labor,  and  backfilling;  of  open 
ditches;  of  levees;  of  construction  en- 
gineering services.  Unusual  Repair 
Work — nature?  how  made?  how  suc- 
cessful ?  Drainage  Specifications — 
what  should  be  required  ?  how  en-  - 
forced?  Experiences — for  tile  work; 
for  open  ditches ;  for  levees.  Drain- 
age contract  provisions — submission  of 
bids ;  contractor's  bonds,  amount,  ac- 
tions and  collections  under ;  force  ac- 
count vs.  cost  plus  work ;  payments  ; 
engineer's  authority  and  responsibility. 
Office  Methods  and  Forms  for  Drain- 
age Engineers.  Inspection  and  Tests 
of   Drain   Tile. 

Section  on  Highway  Engineering— 
"Primary  and  Secondary  Road  As- 
sessments," F.  W.  Parrott,  Ames,  audi- 
tor, Iowa  State  Highway  Commission. 
"General  Discussion  on  Primary  and 
Secondary  Road  Assessments — Some 
Recent  Observations  of  Pavement 
Failures,"  T.  R.  Agg,  Ames,  professor 
of  Highway  Engineering,  Iowa  State 
College.  Question  Box  and  Round 
Table  Discussion — topics  :  Dirt  Road 
Construction  and  Maintenance.  Build- 
ing Roads  with  Available  Materials. 
Cost  of  Permanent  Highway  Bridges, 
^toad  Design.  The  Iowa  Road  Con- 
struction Program  in  1921. 

Section  on  Municipal  Engineering — 
"Pavements."  M.  L.  Patzig,  Des 
Moines,  consulting  engineer.  "The 
City  Manager  Plan.''  O.  E.  Carr,  Du- 
buque, City  Manager  of  Dubuque. 
"Water  Supply  in  Iowa,"  J.  J.  Hinman, 
Jr.,  Iowa  City,  Senior  Bacteriologist 
and  Chemist,  State  Board  of  Health. 
"Rates  of  Excessive  Precipitation  in 
Iowa,"  M.  I.  Evinger,  Des  Moines,  civil 
and  sanitary  engineer. 

Question  Box  and  Round  Table  Dis- 
cussion— topics — The  Actual  Life  of 
City  Pavements.  Operation  of  Sewage 
Treatment  Plants.  Relation  of  Land- 
scape Architects  to  Engineers.  Stan- 
dardized Building  Codes  and  Ordi- 
nances for  Iowa.  Office  Procedure  and 
Management  by  the   Engineer. 

Fourth  annual  camp  fire;  informal 
discussion.  Topics — Our  District  Clubs; 
The  Engineering  Barometer. 

Inspection  trip  to  points  of  interest 
in  Des  Moines,  Annual  rump  conven- 
tion. Informal  banquet  and  dance  at 
the  New  Savery  Hotel. 
ASSOCIATED  GENERAL  CONTRAC- 
TORS   ASSOCIATION 

The  second  national  conference  will 
be  held  at  the  Hotel  Grunewald,  New 
Orleans,  La.,  on  January  35,  36,  ".'. 
1021. 

January  25.  papers  will  be  pre- 
sented l,v  the  leading  architects  and  en- 
gineers of  the  country  on  the  most 
vital    subject    before    contractors,    viz.: 

"Contracts,    General     Conditions    and 

Specifications."  In  order  that  the  vari- 
ous types  of  construction  will  be  fully 
covered,  the  papers,  and  their  subse- 
quent disCUBSlOn,  will  be  carried  on 
simultaneously  in  four  groups  so  that 
building  contractors,  highway  contrac- 
tors, railroad  contractors,  public  work 
contractors  will  have  full  opportunity 
to  tell  their  troubles  and  help  find  so- 
lutions for  them. 
Wednesday  morning,  January  21;,  is 


set  aside  for  a  business  session  for  the 
wlrole  association.  The  report  of  the 
executive  board  will  be  made  and  plans 
tor  the  future  development  of  the  A. 
G.  C.  will  be  presented  for  discussion. 
1  here  will  be  a  boat  ride  in  the  after- 
noon on  the  Mississippi  river  and  mov- 
ing pictures,  beginning  at  8  p.  m.,  show- 
ing latest  construction  methods. 

Thursday,  January  27,  the  different 
groups  n>(  contractors  will  have  an  op- 
portunity to  listen  to  such  important 
subjects  as:  Compensation  Insurance; 
Relations  with  Sub-contractors;  Why 
Highway  Contractors  Lose  Money;  Im- 
migration, and  Should  Unlimited  Com- 
petition Be  Continued  on  Public 
Works.  In  the  afternoon  is  the  hnal 
general  meeting  to  act  on  resolutions, 
elect  a  nominating  committee  and 
greet   the   newly   elected   officers. 

The  entertainment  features  of  the  pro- 
gram are  the  following :  On  Tuesday, 
January  25,  at  8  p.  m.,  a  smoker,  enter- 
tainment and  refreshments — stag  and  a 
big  time  ;  also  a  theater  party  for  la- 
dies ;  on  Wednesday,  January  26,  at  2 
p.  m.,  a  boat  ride  on  the  Mississippi 
river  for  members,  guests  and  their 
families ;  on  Wednesday  at  8  p.  in., 
moving  pictures  showing  latest  meth- 
ods in  construction;  and  on  Thursday, 
January  27,  at  7  p.  m.,  the  annual 
dinner. 

THK    ENGINEERS'    CLUB    OK 
PHILADELPHIA 

The  subject  for  the  regular  meeting 
of  Friday,  January  7  was  "The  Devel- 
opment and  Future  of  Handling 
Freight  by  Motor  Trucks." 

Mr.  F.  W.  Fenn,  secretary  of  the 
National  Motor  Truck  Committee,  of 
New  York  City,  addressed  the  meet- 
ing on  "Better  Highways  and  Motor 
Transportation  As  an  Aid  to  Produc- 
tion." Mr.  M.  O.  Eldridge,  Director 
of  Roads,  A.  A.  A.  Good  Roads 
Board,  of  Washington,  D.  C,  sub- 
mitted a  paper  in  regard  to  a  rather 
unique  motor  truck  line  established 
within  the  past  year  and  operating  very 
successfully  between  Washington  and 
points   in   southern   Maryland. 

On  December  21,  the  regular  meet- 
ing of  the  Engineers'  Club  was  held 
at  8:15  p.  m.  Minutes  of  the  regular 
meeting  held  November  17  were  ap- 
proved. The  tellers  reported  that  226 
legal  ballots  had  been  received  on  the 
question  of  amending  Article  IV,  Sec- 
tion 19;  Art.  VI,  Sec.  7;  Art.  VII. 
Sees.  1  and  2;  Art.  VIII.  Sec.  10;  Art. 
IX.  Sees.  2,  6  and  7;  and  Art.  XIII, 
Sec.  2,  of  the  By-Laws  and  that  all 
these  amendments  as  proposed  had 
been  approved. 

On  the  subject  of  "Road  Construc- 
tion for  Heavy  Truck  Traffic"  a  com- 
munication from  Major  J.  M.  Ritchie. 
Quartermaster  Corps,  0,  S.  Army. 
was  read;  Mr.  Earl  P.  Smith.  Senior 
Assistant  Testing  Engineer  of  the  Bu- 
reau of  Public  Roads.  Department  of 
Agriculture,  Washington,  D.  C,  gave 
the  results  of  recent  tests  and  calcu- 
lations of  impact  on  roads  by  trucks 
with  varying  loads  and  speeds;  Mr. 
Childs,  representing  Mr.  John  W. 
Mackall.  Chief  Engineer,  Maryland 
State  Roads  Commission,  read  a  paper 
on  "Limiting  Truck  Traffic  to  the  Size, 
Weight  and  Speed  Which  the  Roads 
Can  Withstand";  Mr.  II.  Merkell,  Jr., 


secretary  of  the  Motor  Vehicle  Con- 
ference Committee  of  New  York,  on 
a  "Uniform  Vehicle  Law" ;  Mr.  1're- 
vost  Hubbard,  Chemical  Engineer  of 
the  Asphalt  Association,  New  York,  on 
Some  Considerations  Governing  the 
Design  of  Pavements  for  Heavy  Traf- 
fic" ;  Messrs.  C.  M.  Pinckney,  Chief 
Engineer  of  New  York  City,  R.  Keith 
Compton,  Chief  Engineer  of  Baltimore, 
W.  G.  Thompson  and  J.  E.  Morris,  of 
New  York,  took  part  in  the  discus- 
sion. Above  papers,  with  illustrations 
and  discussions  will  be  published  in  an 
early  number  of  The  Journal. 

UKOOKLYN  ENGINEERS'  CLUB 
At  the  regular  meeting  of  the  Brook- 
lyn Engineers'  Club  on  January  13, 
1921,  a  paper  on  "Electrification  of 
Staten  Island  Railroads,"  presented  by 
Randolph  H.  Nexsen.  electrical  engi- 
neer for  the  Public  Service  Commis- 
sion, outlined  Staten  Island  Transpor- 
tation Conditions,  Proposed  Electrifica- 
tion of  Rapid  Transit  System  Serving 
Richmond  Borough  only  and  not  con- 
nected with  City  Rapid  Transit  System  : 
gave  transportation  facilities  and  sta- 
tistics, and  suggested  self-contained 
rapid  transit  plan  designed  for  ultimate 
connection  with  the  city  rapid  transit 
system. 

BROOKLYN    EJiGINEEKS'    CLUB 

The  paper  announced  for  the  meeting 
of  Feb.  :!  will  be  presented  by  T.  Ken- 
nard  Thompson  on  the  "Canalization 
of  the  St.  Lawrence  River  and  Devel- 
opment of  Water  Power  of  the  St. 
Lawrence  and  Niagara  Rivers."  Lan- 
tern slides  will  be  used  and  as  there  is 
much  of  general  interest  in  this  proj- 
ect, ladies  are  invited  to  be  present 
at  the  club  house,  117  Remsen  street, 
near  Borough  Hall  at  8:30  p.  m. 

NATIONAL     CONGRESS     OP     BUILD- 
ING    AND     CONSTRUCTION 
INDUSTRY 

Plans  are  now  being  perfected  for 
convening  the  first  session  of  the  Na- 
tional Congress  of  the  Building  and  " 
Construction  Industry  to  bring  to- 
gether general  contractors,  sub-con- 
tractors, and  workers  in  the  building 
trade,  architects,  engineers,  producers 
of  and  dealers  in  building  equipment. 
It  is  proposed  to  make  a  scientific  sur 
vey  of  the  needs  of  the  workers  and 
the  methods  of  training  them  and  ol 
the  sources  of  supply  of  raw  materials 
and  manufactured  products  and  to  de- 
termine the  national  construction  re- 
quirements   for   1921    and    future  years. 

At  a  conference  held  in  Atlantic  City, 
August  6.  1920,  the  representative  arch- 
itects, contractors,  sub-contractors,  en- 
gineers, labor  men  and  manufacturers 
■>f  building  materials  appointed  an  orga- 
nizing committee  which  met  in  Chicago 
September  27  to  create  the  National 
Congress  of  Building  and  Construction 

Interests,  and  appointed  a  Congress 
Executive  Committee  which  met  in 
Pittsburgh,  October  29,  and  reorgan 
ized  itself  into  an  executive  board  com 
posed  of  five  general  contractors,  five 
sub-contractors,  Wvi-  architects,  live  en 
gineers,  five  manufacturers  and  distrib- 
utors of  materials  and  equipment,  and 
live  representatives  of  labor  and  invest- 
ment capital.    The  purpose  of  the  exe 

cutivc  board   is  not   to  create  a  national 
organization,  but  to  form  a  deliberative 

body  with  mandator]  power. 


January  22,  r.r.'i 
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New  Appliances 

Describing  New   Machinery,    Apparatus.   Materials  and  Methods  and  Recent  Interesting  Installation 


(NEMAN    MOTOR    CAR    Willi    HEATING    AND    ELECTRII     LIGHT    SYSTEMS 


i  o\    ol'l  It  VII  M.     v  W.\  B 
II. 1. 1  STB  si  ll> 

After  a  long  series  of  tests  t In- 
Pacific  Flush-Tank  Company  offers 
the  new  Cox  operating  valve  for  sew- 
age ejectors,  for  which  it  is  recom- 
mended  on  account  of  the  simplicity 
of  construction,  ease  of  maintenance, 
advantage  of  open  Boat,  and  the  small 
number  of  wearing  parts,  which  con- 
sist of  two  standard  cup  leathers  which 
can   easily   he   purchased   and    replaced. 

The  admission  of  sewage  to  the  ejec- 
tor raises  the  float,  which  operates 
the    lift-rod    connected    to    the    slide 

valve    by    a    lever    which    turn-    it    and 

uncovers   the  opening  of  port    No.   -. 

thus  allowing  compressed  air  ' 
from  port  No.  1  through  port 
No.  '.'  to  the  back  of  the  piston,  equal- 
izing the  pressure  and  permitting  the 
piston  to  travel  toward  the  exhaust 
opening.  where  pressure  admitted 
through  port  No.  3  forces  out  the 
sewage. 


FOUR-WHEEL    ih:i\  i     MOTOR 
(AUS 

Passenger  motor  cars  operating  on 
standard  gauge  railroad  tracks  have 
been  perfected  by  the  Four-Wheel 
Dine  Auto  Company,  which  recom- 
mends them  for  short-line  runs,  to 
save  high  operating  cost  that  can  be 
overcome  bj  this  vehicle,  although 
thej  practically  exclude  ordinary 
steam  or  electric  freight  or  passenger 
locomotive  business.  Il  is  estimated 
that  there  are  more  than  600  short-line 
railroads  ill  this  country  on  which  a 
considerable  saving  could  be  effected 
by  the  use  of  railroad  motor  cars  in- 
stead  of  locomotives. 

The  New  Orleans  and  Lower  Coast 
Railway  has  installed  a  railway  loco- 
motive truck  to  replace  a  passenger 
train  on  a  60-mile  run  from  Algiers  to 
Duras,  La.  The  regular  motor  and 
standard  truck  chassis,  modified  only 
by  the  substitution  of  steel  Hanged 
wheels,  is  used  with  a  car  body  built 
in  the  railway  company's  workshops 
and  providing  seats  for  thirty-two  per- 
sons. The  entrance  i-  from  folding 
doors  on  the  sides  and  the  car.  equipped 
with  M.  C.  B.  coupler,  can  he  used  for 
-witching  or  hauling  a  trailer. 

The  starting  and  lighting  system  is 
furnished  by  a  24-volt  single  unit 
equipment  and  the  exhaust  gases  from 
the  motor  are  used  to  heat  the  car 
through  radiator  pip(-s  on   the  sides. 

\-  this  motor  truck  car  can  he  han- 
dled by  one  man  and  effects  consider- 
alile  economy  in  depreciation,  fuel, 
breakage  and  replacement,  its  service 
saves  approximately  2")  per  cent  of  the 
ordinary  railroad  service.  The  normal 
Speed  is  :.'.".  miles  an  hour,  with  7  ,4  to 
'.i  miles  per  gallon  of  gasoline. 

Another  example  of  the  application 
of  the  four-wheel  drive  principle  to 
railroad  transportation  is  afforded  by 
a  truck  which  has  been  successfully 
operated  for  nearly  a  year  on  a  16-mile 
run  from   Palatine  to  Lake  Zurich,  111. 


A  new  type  of  trenching  machine 
r.ow  being  placed  on  the  market  is  de- 
signed to  turn  within  its  own  length, 
and  is  absolutely  a  "one  man"  ma- 
chine. 

A  -crew  hoist  automatical!)  raises 
and  lowers  the  digging  arm  that  car- 
ries an  endless  chain  of  standard  type 
buckets.  This  screw  hoist  also  acts  to 
force  the  bucket  line  against  the  f 
of  the  ditch. 

A   cleaning   device   takes   care 
of    the    sticky    dirt    and    scrapes  [Jst 

out  each  bucket  as  it  passes  a 
point  at  the  head  of  the  exca- 
vator 1 in  directlj   over  the  conveyi 

helt.  which  car.  he  adjusted  to  deliver 
the  excavated  material  to  either  side 
of  the   machine. 

The  gasoline  engine  is  of  4-cylinder. 
4-cycle  type,  cooled  by  an  enclosed  ra- 
diator. 

The  digging  width,  with  18-inch 
buckets;  will  run  from  211  inches  to 
28%  inches,  and  with  24-inch  buckets 
from  36  \k  inches  to  29  inches.  Tin- 
standard  boom  will  dig  up  to  6  feet 
in  depth,  and  the  machine  can  be  modi- 
fied to  dig  8  feet  deep.  Each  of  the 
two  oscillating  multipedal  tractions  is 
driven  independently  of  the  other  by  a 
friction  clutch,  so  that  in  turning  in  a 
confined  space,  one  mav  he  stopped 
while  the  other  is  going  ahead,  turning 
the    machine    within    it-    own    length. 

It  is  light  enough  to  handle  efficiently 
trenches  for  house  connections,  sewer-, 
etc.,  and  will  cross  sidewalks,  climb 
over  curbs,  cross  bridges,  and  trawl 
over  any  and  all  types  of  pavements, 
thereby  reducing  to  a  minimum  the 
danger  of  damage  claims.  It-  road 
traction  speed  is  higher  than  that  of 
ordinary   trenching  machines. 

An  important  feature  is  it-  easy  in- 
tcrchangcability  for  digging  trenches 
with  vertical  hanks  or  small  ditches 
with   sloping  sides. 


SI  Vv  I  RAGE  EJECTION       -  Al  VE 


\fter  the  sewage  has  been  ejected. 
the  bucket  weight  pulls  down  the  oper- 
ating lever  and  closes  port  No.  2. 
causing  the  piston  to  travel  back  to 
its  original  position  closing  port.  Xo. 
::  tp  pressure  and  opening  them  to 
exhaust,   ready   for  another   cycle. 


t  \l<>\   PITTS  CHROSfMETER 

v  \i. vi-; 

These  valves  manufactured  by  the 
Union  Water  Meter  Company  are 
recommended  as  standard  where  it  i- 
required  to  provide  quickness  and  ease 
of  operation  and  sensitive  adjustment 
to  varying  conditions  for  the  control 
and  regulation  of  the  flow  of  the  steam, 
water,  gas,  oil  and  air  to  engines,  stok- 
ers,  tanks,   blowers,  etc. 

They  are  easilv  adapted  to  service 
conditions  and  mav  he  set  vertical,  hor- 
izontal or  oblique  without  expensive 
Special  fitting.  Thev  are  of  the  To- 
taling type  with  a  conical  valve  ground 
to  a  joint  with  ports  completely  opened 
or  closed  by  a  one-eighth  turn. 
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HIGHWAY     TRANSPORTATION 
NOTES 

New  York  City's  first  Highway 
Transportation  Show  started  on  Mon- 
day, January  3,  and  continued  right 
through  until  January  8,  with  some- 
thing of  interest  every  minute  of  the 
time.  Because  no  one  building  large 
enough  for  all  the  exhibits  could  be 
secured  in  the  city,  the  Motor  Truck 
Association,  under  whose  auspices  the 
show  was  held,  secured  the  Twelfth 
Regiment  Armory  and  the  First  Field 
Artillery  Armory.  There  is  no  dis- 
tinction between  the  exhibits  at  the  two 
armories,  except  that  trucks  exhibited 
at  one  armory  were  not  duplicated  in 
the  other.  The  exhibit  included  twen- 
ty-six makes  of  motor  trucks,  three 
makes  of  trailers  and  a  great  array  of 
parts  and  accessories. 

Monday,  January  3,  was  "Opening 
Day" ;  Tuesday,  "Army  Day" ;  Wed- 
nesday, "Motor  Accident  Prevention 
Day";  Thursday,  "Transportation 
Day";  Friday,  "Fanners'  Day";  Satur- 
day,  "Motor  Truck  Association  Day." 

Special  features  of  the  show  in- 
cluded a  truck  drivers'  contest  for  a 
prize  of  $500,  awarded  to  the  driver 
best  explaining  in  not  more  than  250 
words  the  ten  best  points  of  any  truck 
chassis  exhibited  in  either  of  the  two 
armories;  and  a  special  moving  pic- 
ture exhibition  showing  all  means  of 
both  ancient  and  modern  transporta- 
tion by  rail,  waterway  and  highway, 
secured  through  the  courtesy  of  Dr. 
Francis  J.  Halley  of  the  U.  S.  Bureau 
of  Economics.  One  of  the  most  un- 
usual films  in  this  collection  was  that 
showing  90,000  camels  snapped  through 
a  telescopic  lens  in  the  Algerian  desert 
by  the  French  government.  All  these 
films  were  run  continuously. 

The  headliner  among  the  motion 
picture  films  was  an  animated  Bray 
cartoon  reel  on  the  Elements  of  the 
Motor  Truck  Engine. 

On  Army  Day  the  most  complete 
equipment  ever  gathered  together  for 
any  other  than  military  purposes,  was 
exhibited,  including  several  million 
candlepower  dishpan  searchlights 
which  were  stationed  outside  of  each 
armory ;  a  portable  machine  shop  truck 
in  operation;  a  rolling  kitchen;  an  an- 
ti-aircraft gun;  signal  corps  equipment 
and  films  of  actual  battle  scenes ;  a 
wireless  telephone  and  several  makes 
of  standardized  army  motor  trucks. 
One  special  feature  was  a  contest  be- 
tween two  teams  of  army  motor  me- 
chanics in  disassembling  and  reassem- 
bling a  Class  B  standardized  truck  en- 
gine against  time  for  a  cash  prize. 

Dr.  John  A.  Harriss,  Deputy  Police 
Commissioner  in  charge  of  traffic,  New 
York  City,  and  inventor  of  the  modi- 
fied block  system  of  traffic  control  on 
Fifth  avenue,  gave  a  talk  on  prevcnt- 
iik    motor   vehicle   accidents. 

Other  speakers  were  Ex-Governor 
Smith,  who  bad  just  joined  the  U.  S. 
Trucking  Corporation  ;  E.  S.  Farr, 
chief  of  the  Firestone  Ship-by-Truck 
Bureaus,  who  gave  a  talk  and  exhibited 
his  unusual  film  entitled  "The  Neck  of 
the  Bottle,";  and  James  W.  Brooks, 
director  of  the  Federal  Highway  Coun- 
cil, wlio  spoke  mi  the  necessity  for 
adequate  truck  highways  and  exhibited 
his  film,  "Trucking  through  Dixie." 


INDUSTRIAL  NOTES 

ERRATUM 

In  the  review  of  the  High  Efficiency 
Pumping  Machinery  Catalog  of  the 
Blake  Pump  and  Condensor  Co.  that 
was  published  on  nage  19,  January  1, 
substitute  electric  for  "steam,"  in  the 
fourth  line  of  the  article.  The  efficient 
application  of  a  motor  drive  instead  of 
steam  is  an  important  feature  of  the 
improved  equipment. 

DECEMBER    LUMBER    PRODUCTION 
FAK   L.ELOM      NORMAL, 

The  Southern  Pine  Association  re- 
ports that  for  the  week  ending  Decem- 
ber 31  out  of  89  sawmills  58  were  shut 
down  and  only  4  operated  on  full  time, 
the  remainder  being  run  from  one  to 
five  days  each  during  the  week  and 
together  with  36  other  mills,  which  did 
not  specify  the  amount  of  time  run  pro- 
ducing a  total  of  only  689,206  feet  dur- 
ing the  week,  and  amount  which  is 
73.86  per  cent  below  normal. 

AUSTIN       MACHINERY       CORP.       AC- 
QUIRES   FAIRMONT    PLANT 

The  large  plant  of  the  Fairmont  Ma- 
chine Company,  of  Fairmont,  W.  Va., 
lias  become  the  property  of  the  Austin 
Machinery  Corporation,  of  Chicago  and 
New  York,  manufacturers  of  earth- 
working,  concrete-mixing  and  material- 
handling  machinery,  and  will  continue 
to  make  its  own  line  of  machinery  be- 
sides contributing  to  the  manufacture 
and  distribution  of  earth-handling  and 
cement-mixing  machinery. 

UIIOIIK  AN    ROAD    BUILDING    ASSO- 
CIATION 

At  the  exhibition  of  road  material.? 
and  equipment  to  be  held  at  the  Coli- 
seum, Chicago,  February  9,  10,  11  and 
12,  more  than  one-half  million  dollars' 
worth  of  machinery  will  be  on  display, 
the  Austin  Machinery  Corporation 
alone  supplying  more  than  seventy-two 
tons.  Excellent  entertainment  will  be 
provided.  The  city  of  Chicago  has  ap- 
propriated $15,000  for  this  purpose. 
Cuba  and  Hawaii  will  be  represented 
by  special   delegations. 

WHAT     IS     YOUR    HIGHWAY     PROB- 
LEM f 

A  free  portfolio  entitled,  "What  Is 
Your  Highway  Problem?"  has  just 
been  issued  by  the  asphalt  sales  de- 
partment of  the  Texas  Company.  It 
describes  the  steps  in  the  construction 
of  the  various  types  of  asphaltic  pave- 
ments and  roads.  Each  type  of  con- 
struction is  illustrated  with  photo- 
graphs and  some  are  supplemented  by 
drawings. 

The  types  of  asphaltic  construction 
discussed  are  sheet  asphalt,  asphaltic 
concrete,  asphalt  macadam,  asphalt  for 
surface  treatment,  asphaltic  road  oils, 
asphalt  filler,,  asphalt  foundation,  the 
use  of  asphalt  to  resurface  worn  brick 
and  to  resurface  cement  concrete.  The 
portfolio  begins  with  a  description  of 
l  -  m  highway  service  and  ends  with 
a  list  oi  Texaco  products  and  their 
sari,  his   uses. 

The  Philadelphia  Electric  Co.,  Phil- 
adelphia, Pa.,  will  build  a  new  con- 
veyor system  for  coal  and  ash  handling 
it  its  plant  at  Beach  and  Palmer 
streets.      The    contract    for    this    work, 

which  will  cost  approximately  $75,000, 
has  been  let  to  Stone  X-  Webster,  New 

York. 


PERSONALS 


Popham,  Owen,  formerly  city  coun- 
cilman, has  been  appointed  chief  en- 
gineer of  the  water  works  of  Coshoc- 
ton, Ohio. 

Barber,  William  C,  mayor  of  Joliet, 
111.,  has  accepted  the  position  of  city 
manager  of  Dayton,  Ohio. 

Clark,  Edward  S.,  who  has  been  in 
the  employ  of  the  city  of  Kalamazoo, 
Mich.,  for  more  than  thirteen  years, 
has  been  appointed  city  engineer. 

Hendry,  W.  A.,  has  been  appointed 
chief  water  works  engineer  of  Water- 
loo,  Icjwa. 

Storm,  John,  has  been  appointed  en- 
gineer of  the  water  works  plant  of  the 
Public  Service  Co.  at  Mattoon,  111. 

Hiet,  Melvin  E.,  is  now  engineer  of 
Nowata  county,  Okla.,  and  is  also  en- 
gineer for  Pawnee  county. 

Huber,  J.  E.,  district  engineer  of  the 
Illinois  Department  of  Public  Works 
and  Buildings,  Division  of  Highways, 
has  resigned  to  accept  a  position  with 
the  Western  Wheeled  Scraper  Co., 
Aurora,   111. 

Cadle,  Charles  L.,  chief  engineer  of 
the  Rochester  Lines  of  the  New  York 
State  Rys.,  has  been  appointed  by  Gov- 
ernor Miller  as  superintendent  of  Pub- 
lic  Works. 

Golden,  Louis  V.,  Barnes,  Loewis 
E..  and  Whitwham,  William,  members 
of  the  board  of  water  commissioners 
,,f  Methuen,  Mass.,  have  tendered  their 
resignations  to  Mayor  Rushton,  charg- 
ing lack  of  co-operation  on  the  part 
of  the  city  council. 

Bamford,  William  P.,  M.  Am.  Soc. 
C.  E.,  was  recently  elected  mayor  ot 
Belmar,  N.  J.  He  is  planning  the 
adoption  of  the  borough  manager  type 
of  government,  which  will  be  the  first 
of  its  kind  in  New  Jersey. 

Cloney,  Thomas,  has  been  appointed 
city   manager   of   Vicksburg,   Mich. 

Brett,  J.  L.,  who  since  1919  has  been 
assistant  engineer  of  the  water  works 
of  Montreal,  has  been  appointed  de- 
sign engineer  of  the  Montreal  water 
board. 

Shields,  Francis  S.,  has  resigned  as 
secretary  of  the  sewer  and  water  board 
of  New  Orleans,  and  will  be  succeeded 
by  A.  G.  Moffatt,  who  has  been  assist- 
ant secretary  since  1903. 

Davis,  S.  B.,  has  resigned  as  county 
engineer  of  Wood  county,   Texas. 

Arnold,  E.  M„  has  resigned  as  coun- 
ty engineer  of  Boone  county,  Ky.,  and 
is  now  assistant  engineer  with  the 
Georgia  State  Highway  Department. 

Peabody,  L.  H.,  civil  engineer  in  the 
bridge  department  of  the  Rhode  Island 
State  Department  of  Public  Roads, 
died  on  November  16,  at  the  age  of  42 
years. 

Wood,  W.  T.  S.,  president  of  the 
board  of  county  commissioners  of  Glb- 
son  county,  Indiana,  died  on  Novem- 
ber 20. 

Kyle,  H.  L.  I.,  formerly  roadmaster 
at  Sacramento,  has  been  appointed  en- 
gineer of  the  Western  Division,  West- 
ern Pacific. 

Moore.  Thomas  J.,  city  manager  of 
Guerph,  Out,  si"""  MWB,  was  killed 
recently  in  Northern  Ontario  while  (Ml 
a    shooting   trip. 
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Sewer  Construction  in  Kokomo,  Ind. 


Manufacture  and  installation  of  about  58,000  feet  of  reinforced  concrete  pipe 
up  to  84  inches  diameter.  Fifteen  4- foot  lengths  of  84-inch  pipe  weighing 
about   10,000  pounds  each  laid  in  six  hours. 


About  one-half  of  the  six  square  mile  area  of 
Kokomo,  Ind.,  will  be  drained  by  three  sewers, 
the  contracts  for  which  have  been  let,  and  one  of 
which  is  now  under  construction.  The  contract 
for  the  Conkle  sewer,  the  maximum  diameter  of 
which  is  39  inches,  has  been  awarded  to  Peter 
Krandzen,  Kenosha,  Wis.,  but  construction  on  it 
has  not  yet  been  commenced.  Contracts  for  the 
$185,000  Beal  sewer  of  72  inches  maximum  diam- 
eter and  for  the  Washington  street  relief  sewer 
of  84  inches  maximum  diameter  have  been 
awarded  to  Edward  Conricote,  Youngstown,  O., 
for  $185,000  and  $315,000,  respectively,  and  work 
was  commenced  last  October  on  the  construction 
of  the  Washington  street  sewer,  on  which  there 
had  been  installed  up  to  December  17,  1,000  linear 
feet  of  the  84-inch  pipe. 

I  he  specifications  for  the  sewers  covered  seg- 
mental block,  reinforced  concrete  pipe,  and  mono- 
lithic construction,  offered  as  alternatives,  all  of 
circular  cross-section.  The  contracts  were 
awarded  for  bids  specifying  concrete  pipe  as  man- 
ufactured by  the  Independent  Concrete  Pipe  Co., 
Indianapolis.  The  work  is  being  done  under  the 
authorization  and  supervision  of  President  Dan- 
ner,  consulting  en- 
gineer Daven- 
port, of  the 
Board  of  Public 
Works,  the  por- 
tions of  it  ex- 
tending to  the 
outlets  beyond  the 
city  limits  being 
in  charge  of  l  boun- 
ty Surveyor  Ells- 
worth Hunt. 

The  Conkle 
sewer  comprises 
5,980  feet  of 
sewer  8  incites  in 
diameter  and  1,- 
068  feet  of  sewer 
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39 inches  in  diameter,  together  with  lengths  of  132 
to  2,891  feet  of  most  of  the  various  sizes  inter- 
mediate between  these  limits.  The  Beal  sewer 
consists  of  9,243  feet  of  8-inch  sewer,  1,084  feet 
of  72-inch  sewer,  and  from  147  to  4,493  feet  of 
15-inch,  18-inch,  24-inch,  27-inch,  33-inch,  36-inch, 
48-inch  and  84-inch  sewer.  The  smallest  diameter 
of  the  Washington  street  sewer  is  18  inches,  of 
which  there  is  1,228  feet  and  from  257  to  3,584 
feet  each  of  most  of  the  intermediate  sizes  up  to 
84  inches  in  diameter.  The  combined  lengths  of 
all  the  different  sizes  of  the  three  sewers  is  57,995 
linear   feet. 

DETAILS    OF    PIPE    AND    JOINTS 

The  make  of  pipe  adopted  has  a  slightly  tapered 
hub  and  spigot  joint,  made  entirely  within  the 
thickness  of  the  walls,  which  varies  from  about 
2'_.  inches  for  24-inch  pipes,  to  8  inches  for  84- 
inch  pipe.  The  joints  are  so  constructed  that  be- 
low the  spring  line  they  are  filled  with  mortar 
applied  from  the  interior  and  above  the  spring 
nne  are  filled  with  mortar  applied  from  the  exte- 
rior of  the  pipe. 

Pipes  42  inches  and  less  in  diameter  are  rein- 
forced with  one 
ring  each  of 
American  Steel  & 
Wire  Co.'s  tri- 
angle mesh  fab- 
ric having  a  cr<  «s- 
sectional  area  per 
foot  of  from  0.068 
to  0.153  square 
incites.  For  larg- 
er pipes  up  to 
and  including  84 
inches  in  diam- 
eter, the  rein- 
i  >rcement  con 
si  «t  s  of  two  rings 
of  the  same  fab- 
ric,      the      cross- 
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REINFORCED    CONCRETE     PIPE    WITH    SPECIAL 

sectional  areas  varying  from  0.107  to  0.208  square 
inches. 

The  1:2:4  concrete  used  in  the  pipes  is  made 
with  Portland  cement,  clean,  well-graded  sand 
containing  not  more  than  5  per  cent  of  loam,  and 
free  from  all  alkali  or  organic  matter,  and  clean, 
crushed  stone  having  a  specific  gravity  of  not 
less  than  2.5  and.  for  all  except  the  78-inch  and  84- 
niih  diameters,  of  a  size  to  pass  through  a  -)4-inch 
ring. 

MANUFACTURING    THE    PIPE 

I  he  manufacture  of  the  pipe  for  the  three  con- 
tracts will  require  about  2,800  yards  of  sand, 
no  yards  of  broken  stone  or  gravel  and  9,200 
barrels  of  cement.  (  >n  the  Washington  street  job 
the  pipe  is  made  in  the  street  where  it  is  to  be 
laid,  by  a  mixer  plant  moving  along  the  line  suf- 
fii  iently  in  advance  of  the  trenching  and  installa- 
limi  operations  to  permit  the  pipe  to  be  properly 
seasoned  before  it  is  handled. 

Cement,  which  is  delivered  daily  to  the  mixer, 
the  I  nivcrsal  brand  and  the  Hoosier  brand, 
the  latter  made  by  the  Indiana  Portland  Cement 
Co.  at  their  Greencastle  plant,  which  has  been 
only  about  a  year  in  operation.  The  sand  and 
I  are  furnished  by  the  Daker  Gravel  Co., 
Noblesville,  Ind.,  and  by  the  Richmond,  Ind. 
plant  and  tin    Greenville  ''.ravel  Co. 

Brol  delivei  ed  on  trucks  by  the   ECo- 

komo  Stone  Co.,  is  a  local  product,  satisfactorily 
i  foi  quality  at  the  Lewis  Institute,  Chicago. 
I  he    -i  -  .   however,   is   so  uniform 
thai  there  is  rather  a  high  percent- 
,   voids,  which  lias  been  over- 
come by  making  the  aggregate  half 
and  half  gravel. 
The  mixing  is  performed  so  care 
fully  that  .hi  average  day's  run.  re- 
quiring   LD   sacks  of  cement,   will 
j    more   than    I    to   ii    sacks 
from  tin'  lb'      etica     imount.     The 
concrete  is  mixed  in  a  Wonder  ma- 
chine manufactured  by  the  Water- 
loo   Construction     Mai  Inner)     <  'o. 
truck     and     all,     is 
ati  4   platform 
other  truck  with  which 
n lit    i^   moved    ah<  ad    as    re 
quired.     The     mixer     is    equipped 
with  ]  iting  charging  hop- 

|KT  operated  on   an  extension   track 
long    enough     to     permit     it     to    be 


lowered  to  the  ground  and  filled  by 
wheelbarrows  and  then  hoisted  to 
such  a  height  that  the  mixed  concrete- 
can  be  Spouted  directly  into  the  pipe 
forms,  which  are  t  feet  high.  Special 
care  is  taken  to  avoid  an  excess  of 
mixing  water,  and  only  enough  is 
used  to  make  a  workable  mix  of  very 
light  consistency,  which  is  constantly 
watched  while  the  mixer  is  in  opera- 
tion so  that  the  product  is  very 
uni  I'  irm. 

I  he  cylindrical  steel  sheet  forms 
4  feet  high  are  reinforced  with 
vertical  angles  and  circumferen- 
tial tees  and  are  provided  with  top  and  bot- 
tom cast  iron  rings.  They  are  assembled  in  rows 
on  the  street  and  the  concrete  machine  moves 
along  the  line  filling  one  after  another  as  it  ad- 
vances. The  reinforcement  fabric,  overlapping 
8  inches  at  joints,  is  spaced  1J4  inches  from  both 
inside  and  outside  walls,  and  is  held  in  accurate 
position  in  the  forms  by  wooden  spacers  that  are 
removed  as  the  concrete  is  placed  around  them. 
The  mixer  delivers  the  concrete  directly  to  a 
platform  on  top  of  the  pipe  form,  from  which  it 
is  scraped  by  hand  into  the  annular  space  between 
the  outer  and  inner  cylinders,  in  which  it  is 
thoroughly  spaded  to  release  any  confined  air  and 
secure  maximum  density. 

For  three  days  the  pipes  are  kept  moist  by  fre- 
quent wettings  with  a  hose,  and  after  they  are 
sufficiently  set  are  tipped  over  into  horizontal  po- 
sition and  rolled  into  the  gutter,  where  they  re- 
main with  minimum  obstruction  to  traffic  until 
they  are  laid  in  the  trench. 

The  plant  has  a  capacity  for  32  feet  of  84-inch 
pipe.  100  feet  of  39-inch  pipe  and  54  feet  of  72-inch 
pipe  daily,  stripping  the  pipes  about  24  hours  after 
they  are  cast.  They  are  generally  from  10  to  15 
days  old  when  installed  in  the  trench,  but  some- 
times are  30  to  40  days. 

TRENCHINC, 

Washington  street  carries  the  heaviest  traffic 
in  the  cits  on  a  brick  pavement  3d  feet  wide  be- 
tween curbs.    The  sewer  trench  on  the  center  line 
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of  the  streel  has  a  maximum  depth  of  about  20 
feet  and  a  width  of  about  11  feet.  Although  the 
oil  encountered  is  a  stiff,  blue  claj  that  can 
easilj  be  cul  and  handled  and  that  will  stand  up 
without  sheeting,  considerable  difficult)  ha> 
encountered  on  account  of  the  presence-,  4  feet 
each  side  of  the  trench,  ol  largi  water  mam-  and 
of  a  large  number  of  >         I  he  gxca.va- 

tion  is  made  to  a  depth  ol  aboul  to  feet  b)  a 
model  4  Kej  stone  steam  shq  el,  w  hile  a 
Lakewood  clam-shell  excavating  bucket  operated 
b)  a  Little  Giant  4-ton  mad  cram-  manufactured 
by  the  Locomotive  <  rane  <  o.  of  Champlain,  111., 
completes  the  excavation  below  the  16-foot  level. 
All  the  spoil  nol  required  for  backfill  is  delivered 
directly  to  dump  wagons,  which  haul  it  a  short 
distance  to  spoil  banks  along  Deer  creek,  where 
it  is  used  as  fill  for  making  city  park  improve- 
ments. 

rin     LAYING 

The  weight  of  the  pipes  per  linear  foot  is  ap- 
proximatelj  S80  pounds  for  the  39-inch,  1.750  for 
the  72-inch  and  2,340  pounds  for  the  84Tnch  sizes, 
making  sections  weigh  up  to  about  10,000 
pounds.  The  sections  are  Killed  by  hand  from 
the  curb  to  the  trench,  and  lowered  in  position  by 
the  road;  crane  equipped  with  a  special  hook  or 
goose  neck  (shown  in  the  illustrations),  which  is 
made  either  of  cast  Steel  Or  of  l-lieams  bolted  to- 
gether. 

The  pipe  is  lowered  in  the  trench  and  the  end 
is  inserted  in  the  end  of  the  pipe  already  assem- 
bled,  aft.r  which  it  is  carefully  aligned  and  ad- 
justed on  the  trench  bottom  and  the  joints  are 
rapidly  made  by  a  workman  with  a  buckel  of  mor- 
tar and  a  trowel,  who  Brs1   seals  the  invert  half 

from  the  inside  and   then   completes   the   work   by 
tilling  the  upper  half  from  the  exterior: 

During  the  early  part  "of  December  the  84-inch 
pipe  was  laid  at  the  rale  of  20  to  30  linear  feet 
per  day,  hut  on  one  occasion  60  feet  of  84-inch 
pipe  was  laid  in  (>  hours  and  it  is  believed  that  'Ml 
feet  of  the  same  size  could  he  laid  in  one  day  if 
the  trench  was  prepared  to  receive  it.     An  im- 
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portant  feature  of  the  work  is  that  the  trench  is 
backfilled  immediatelj  after  each  joint  is  sealed, 
the  backfilling  being  maintained  so  close  to  the 

end  of  the  pipe  that,  there  is  ordinarily  not  more 
than  20  to  25  feet  of  trench  left  open  at  an; 
lime,  thus  minimizing  the  obstruction  to  traffic. 


HANDLING   PIPE  SECTIONS  WITH  GOOSE   NECK  LIFT 


Development  of  the  Port  of  V  w  York 

At  a  meeting,  December  15,  of  the  Xew  York 
Chapter  of  the  American  Society  of  Civil  Engi- 
neers, a  paper  on  "The  Port  of  Xew  York — The 
Problem,"  was  represented  b)  B.  M.  Cresson,  Jr., 
consulting  engineer  of  the  Xew  York-New  Jersey 
Port  and  Harbor  Development  Commission, 
which  is  investigating  the  problem  of  improving 
harbor  facilities. 

He  discussed  the  lack  of  central  administration 
of  this  total  plant  for  the  principal  elements  of 
commerce,  railroad  and  steamship  traffic  of  the 
country  where  more  than  $150,000,000  have  al- 
ready been  expended  in  building  ducks,  piers  and 
harbor  facilities.  These  have  no  continuity  of  ad- 
ministration and  no  co-ordination  of  plans  for  the 
interests  that  are  divided  by  the  imaginary  lines 
between  the  states  of  Xew  York  and  Xew  Jersey, 
which  condition  is  aggravated  by  the  fact  that  in 
the  latter  state  the  jurisdiction  of  the  water  front 
is  divided  between  perhaps  40  separate  localities. 
These  and  other  conditions  make  Xew  York  a 
port  of  individual  endeavor,  so  far  without  any 
general  comprehensive  plan  of  development.  'This 
applies  not  only  to  the  railroads  with  their  mul- 
tiplication of  separate  costly  facilities,  but  to  the 
steamship  terminals  and  to  the  lighterage  and 
trucking  facilities  and  even  to  the  warehouses. 

'There  has  now  been  appointed  bv  Xew  York 
and  Xew  fers.ey  an  interstate  commission  tu  stud) 
the  port  problem  as  a  whole  without  respect  of 
the  political  boundarv  line.  This  work  is  difficult 
and  elaborate  and  will  require  a  great  deal  of 
investigation  and  analysis  which  will  include  the 
consideration  of  barge  canal  terminals  for  the 
puit.  canals  and  waterways,  private  terminals. 
vedoring  operations,  tariffs,  charges  and  rates, 
ferries,  handling  ol  fuel,  handling  of  grain,  han- 
dling of  building  materials,  channels  and  dredg- 
ing, banking  and  commercial  operations,  electric 
power  supply  and  other  features. 

The    joint    commission    has    recommended    the 
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legislative  enactment  of  a  treaty  binding  together 
all  parts  of  the  Port  District  to  be  administered 
by  a  purt  authority.  Under  it  the  municipalities 
will  be  adequately  protected  in  the  investments 
that  they  have  made  and  in  the  facilities  that  they 
have  created.  There  is  to  be  no  pledging  of  pub- 
lie  credit  for  the  development  of  future  facilities 
but  merely  the  creation  of  a  central  body  with 
sufficient  authority  and  power  to  encourage  pri- 
vate or  public  initiative  to  construct  modern  ter- 
minals as  part  of  an  organic  whole.  It  will  form 
a  medium  under  which  funds  can  be  raised  with- 
out respect  to  the  debt  limit  or  the  borrowing 
capacity  of  any  of  the  component  parts  of  the 
port  district. 

New  York's  problem  is  not  local.  It  passes  un- 
der normal  conditions  half  of  the  foreign  com- 
merce of  the  United  States. 

There  is  danger  that  unless  the  component 
parts  of  the  port  cease  wrangling  among  them- 
selves and  get  down  to  consideration  of  the  de- 
velopment of  the  port  as  a  business  entity,  that 
the  Federal  government  may  step  in  and  the  con- 
trol of  the  port  be  changed  from  local  to  national. 
It  seems  likely  that  such  a  situation,  which  would 
surely  be  affected  by  political  changes  and  by  the 
jealousies  of  other  ports  and  sections  of  the  coun- 
try, would  not  solve  the  problem  so  well  as  if  the 
control  and  administration  of  the  port  were  re- 
tained within  the  Port  District  where  there  is 
local  knowledge  and  local  pride,  and  under  which 
it  is  probable  that  the  best  results  could  be 
achieved  not  only  for  the  port  itself  but  for  the 
entire  nation. 


Changes  in  New  York's  Building 
Zones 

By  Edward  M.  Bassett* 

The  Greater  New  York  building  zone  law  has 
been  in  operation  since  July  25,  1916 — about  four 
and  one-half  years.    The  protective  requirements 
are  shown  on  three  maps,  known  as  height,  area 
(or  bulk),  and  use  maps.     The  charter  provides 
thai    changes   in   the   maps  can  be  made  by   the 
Board  of  Estimate.     The  aggregate  changes  are 
extremely  small  in  area,  showing  the  remarkable 
permanence  of  the  protection  of  the  zoning  sys- 
n  in.      \11  the  changes  made  since  its  adoption  af- 
fecl  onlj   about  l'.'t  per  cent  of  the  total  city  area 
zoned.     On   account   of   war   conditions   and   de- 
of  construction   the  use  map  changes  are 
the  greatest.     These  are  l/99th  of  the  whole  area. 
i  ,|,  changes  are   1 /335th  and  height  map 
iges  are   l/1000th  of  the  whole  area, 
[n  the   years  1916-1919,  inclusive,  ninety-three 
inolirations    for   changes   were   granted   by   the 
Board  of  Estimate  and  seventy-two  were  denied. 
n    L920,   twin)  seven   were  granted  and   about 
the  same  (the  precise  number  not  yet  ascertain- 
able)   were  denied,     These  figures  tend  to  show 
thai  changes  are  not  easily  obtained.     This  is  as 
it  should  be,  because  when  an  owner  builds  ac- 
the  zoning  requirements  he  ought  to 
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be  protected  against  easy  changes  of  surrounding 
requirements. 

The  total  map  changes  since  the  beginning 
(1916-1920,  both  inclusive)  have  been  one  hun- 
dred and  twenty.  There  were  four  in  191b,  forty- 
three  in  1917,  twenty-six  in  1918,  twenty  in  1919 
and  twenty-seven  in  1920.  The  small  number  for 
1916  was  due  to  the  law  being  in  operation  only 
live  months  and  the  possibilities  of  change  not 
being  widely  understood.  In  1917  the  peak  of 
changes  was  reached,  and  in  succeeding  years 
only  about  one-half  as  many  changes  were  made 
each  year.  It  would  appear  from  this  that  dur- 
ing the  last  three  years  the  map  changes  were 
fairly  proportioned  to  the  normal  growth  and 
change  of  the  city. 

Lse  map  changes  were  one  hundred  and  seven, 
area  map  ten,  and  height  map  three.  It  is  quite 
possible  that  as  the  amount  of  new  construction 
increases,  more  changes  proportionally  will  be 
made  in  the  area  and  height  maps. 

In  1916  the  four  changes  all  relaxed  the  re- 
strictions; in  1917,  thirty-six  relaxed  and  seven 
strengthened  the  restrictions ;  in  1918,  twenty  re- 
laxed and  six  strengthened;  in  1919,  thirteen  re- 
laxed and  seven  strengthened;  in  1920,  twelve 
relaxed  and  fifteen  strengthened.  In  other  words, 
in  1916  there  was  no  strengthening,  in  1917  the 
st;  engthening  as  compared  to  relaxation  rose  to 
19  per  cent,  in  1918  to  30  per  cent,  in  1919  to  54 
per  cent  and  in  1920  to  125  per  cent,  when  for 
the  first  time  the  strengthening  changes  exceeded 
the  relaxing  changes.  These  figures  showing  re- 
laxation and  strengthening  are  most  gratifying. 
They  show  not  only  official  support  of  the  zon- 
ing system,  but  they  show  clearly  that  property 
owners  are  gradually  favoring  the  strengthening 
of  the  zoning  requirements  rather  than  their  re- 
laxation. 

The  building  zone  system  of  New  York  may 
be  deemed  a  success.  Other  cities,  which  have 
recently  adopted  it  or  are  preparing  their  maps, 
may  well  be  encouraged  by  the  experience  or 
New  York. 


A  Traveling  Gravel  Plant 

A  product  of  about  300  yards  of  gravel  and 
sand  per  9-hour  day  is  secured  from  a  simple 
traveling  plant  installed  in  a  gravel  pit  by  W.  C. 
McLeod,  Livingston,  Mont.  A  14-D  Bucyrus 
revolving  steam  shovel  with  caterpillar  traction 
moves  along  the  base  of  the  gravel  and  sand  banks 
on  6-inch  blocking  that  raises  it  high  enough  to 
deliver  18  feet  above  the  ground  to  a  grizzly 
over  the  top  of  a  movable  storage  hopper  Erom 
which  the  gravel  is  delivered  to  trucks  under- 
neath while  the  oversize  rejects  from  the  grizzly 
are  spouted   to  waste  or  into  wagons  alongside. 

The  storage  bin  is  mounted  on  skids  and  is  at- 
tached by  a  chain  to  the  steam  shovel  which 
hauls  it  along  as  it  advances.  The  steam  shovel 
consumes  about  2,000  pounds  of  coal  per  day  and 
furnishes  sand  for  use  in  the  construction  ol 
concrete  pavements  for   the  city  of   Livingston, 
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Flexible  Pavement  Bases 


Advantages  of  such  bases  as  indicated  by  experience  and  by  tests  on  large 

slabs    and    beams    explained    by    Prevost   Hubbard.     Asphalt   concrete   base 

shown  to  have  high   slab  and   beam  strength. 


In  a  paper  read  last  December  before  the  Engi- 
neers' Club  of  Philadelphia,  Prevost  Hubbard, 
chemical  engineer  for  the  Asphalt  Association, 
gave  particular  prominence  to  the  applicability  of 
flexible  types  of  construction  for  pavement  base 
as  compared  with  the  more  rigid  type  of  which 
the  cement  concrete  base  is  the  most  common  il- 
lustration. 

Almosl  any  well-compacted  soil  will  of  itself 
support  tlie  heaviest  conceivable  traffic  if  its  mois- 
ture content  is  so  controlled  as  to  make  its  sup- 
porting power  a  maximum  and  if  the  pressure  is 
transmitted  by  a  structure  which  prevents  the  dis- 
placement of  particles  at  the  surface.  Some  soils 
are  so  affected  by  moisture  and  so  retentive  of 
moisture  that  reaches  them  that,  if  it  is  impos- 
sible to  exclude  moisture  from  them  when  serving 
as  pavement  sub-grade,  it  is  desirable  to  modify 
the  character  of  the  material  by  adding  to  it  sand 
or  other  materials.  "It  is  evident  that  in  many 
cases  it  will  cost  far  more  to  increase  the  thick- 
ness of  a  pavement  to  such  an  extent  that  it  will 
distribute  the  load  sufficiently  to  enable  a  poor 
sub-grade  to  support  it,  than  it  would  be  to 
change  natural  sub-grade  conditions  so  as  to  cre- 
ate a  high  supporting  value  for  the  relatively  thin 
pavement." 

Rigid  foundations  are  claimed  to  have  a  bridg- 
ing value,  although  "as  a  matter  of  fact  no  prac- 
ticable design  of  highway  for  modern  heavy  traf- 
fic permits  the  assumption  of  more  than  a  tem- 
porary bridging  action  over  appreciable  areas  of  a 
weak  sub-grade." 

Most  engineers,  especially  in  the  east,  continue 
to  employ  rigid  foundations  on  this  theory  of 
bridging  action,  although  considerably  over  12 
million  square  yards  of  flexible  type  of  construc- 
tion as  represented  by  asphalt  base  pavement  are 
now  giving  satisfactory"  service  in  California  and 
'  >regon,  many  of  them  five  inches  or  less  in  total 
thickness  and  subjected  to  heavy  motor  truck 
traffic.  Some  of  these  pavements  have  been  in 
service  for  over  20  years  with  little  or  no  cost  for 
maintenance.  In  addition,  there  are  in  Washing- 
ton. D.  C.  Chicago,  Omaha,  Pittsburgh,  Buffalo 
and  Denver  sections  of  bituminous  base  which 
have  given  satisfactory  service  for  over  20  years, 
these  showing  that  serviceability  of  this  type  is 
not  restricted  to  any  one  locality. 

Before  following  the  precedent  set  by  these  ex- 
amples, it  is,  of  course,  necessary  to  understand 
the  engineering  principles  of  their  operation  and 


service.  "Some  degree  of  cushioning  effect  under 
traffic  has  been  claimed  and  admitted  for  the  as- 
phall  base  as  well  as  for  the  wearing  course,  but 
few  engineers  have  believed  that  a  miner. 
gregate  cemented  together  with  asphalt  coul 
Slbly  possess  any  degree  of  slab  strength  or  beam 
strength,  at  least  to  an  extent  comparable  with 
the  rigid  type  of  construction."  In  order  to  dem- 
onstrate this  and  to  obtain  some  definite  figures 
for  comparison,  an  investigation  has  been  I 
under  the  direction  of  -Mr.  Hubbard,  assisted  b\ 
VV.  E.  Rosengarten,  traffic  engineer  of  the  As 
phalt  Association.  The  experiments  of  the  Bu- 
reau of  Public  Roads  ( previously  referred  to  in 
Publn  Works)  have  already  shown  that  impact 
rather  than  dead  load  is  the  destructive  factor  on 
the  highways  and  "it  was  therefore  decidi 
limit  these  investigations  to  a  study  of  the  effect 
of  impact  upon  test  specimens  having  thicknesses 
equivalent  to  those  commonly  used  in  the  con- 
struction of  highways.  It  was  clearly  realized  in 
advance  that  it  would  be  impossible  to  dup 
all  of  the  variable  conditions  under  which  impact 
is  delivered  to  a  pavement  by  traffic  and  it  was 
therefore  decided  to  confine  this  study  to  the  ef- 
fect of  pure  impact  as  delivered  by  an  iron  ball 
falling  from  a  relatively  small  height.  The  re- 
sults here  reported  are  only  a  portion  of  those  in- 
cluded in  a  more  comprehensive  investigation  in- 
volving other  comparisons  which  will  shortly 
be  presented  in  a  detailed  article. 

"In  order  to  obtain  comparisons  at  two  ex- 
tremes of  conditions,  it  was  decided  to  construct 
and  test  slabs  of  various  design  upon  a  solid  uni- 
form sub-grade  and  to  test  beams  of  the  same 
design  supported  only  by  knife  edges.  A  pli 
ground  was  secured  and  upon  this  was  laid  a  six- 
inch  course  of  cinders  thoroughly  compacted  by 
rolling.  Slabs  three  feet  square  were  constructed 
directly  upon  this  sub-grade  except  that,  after  the 
forms  had  been  placed,  the  sub-grade  within  tin- 
forms  was  leveled  up  with  a  very  thin  layer  of 
sand  so  that  each  specimen  would  have  a  tun  form 
thickness  throughout.  Portland  cement  concrete 
slabs  were  cast  four  and  six  inches  thick  of  a 
1:3:6  mix.  These  were  cured  under  a  cover  of 
moist  sand  after  they  had  set.  Some  of  the  con- 
crete slabs  were  then  covered  with  from  two  to 
four  inches  of  coarse  graded  aggregate  asphaltic 
concrete  and  some  with  sheet  asphalt  with  and 
without  a  binder  course.  Tn  addition,  slabs  were 
constructed   of  asphaltic    concrete   base    mixture 
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and  covered  with  either  asphaltic  concrete  sur- 
face mixture  or  with  sheet  asphalt  so  as  to  pro- 
duce total  thicknesses  directly  comparable  with 
the  Portland  cement  concrete  case  specimens.  At 
the  >ame  time,  corresponding  sets  of  beams  four 

feet  long  and  leu  inches  wide  were  constructed  of 
ame  type  and  thickness.  In  general  the  speci- 
mens were  tested  when  the  concrete  was  28  dav  s 
old,  although  in  a  few  cases  they  were  siightij 
older  when,  for  one  reason  or  another,  it  was 
found  impossible  to  keep  up  with  the  testing 
schedule  whii  h  had  been  planned. 

All  slabs  were  tested  where  they  had  been  cast 
by  means  of  a  machine  which  was  designed  and 
operated  so  as  to  drop  a  125-pound  iron  ball  upon 
the  center  of  the   upper   surface  from   a  height   of 
six  inches  at   the  rate  of  about  30  blows  per  min- 
ute.     In   all   cases   a   specimen   was   considered    to 
have  failed  when  the  first  crack  appeared,     (.'rack- 
in  the   Portland  cement   concrete   were  invariable 
first  noted  de\  eloping  on  one  or  more  sides  of  the 
specimen  from  the  plane  of  contact  with  the  sub- 
Under    continued     impact     these    cracks 
traveled  to  the  upper  surface  of  the  monolith  and 
then  across  the  upper  surface  toward  the  center. 
flic  all  Portland  cement  concrete  specimens  broke 
wo  to  four  large  fragments  shortly   after  the 
first   crack  appeared,  while  similar   slabs   with   an 
p  showed  no  cracking  of  the  top  after 
base    had    failed.      The    results    obtained    on 
check   specimens    were   in   some   cases   erratic,    in 
others  quite  close  together'.    By  averaging  results, 
however,    the    general    trend    is    apparent    and    is 
.  borne  out  bj  results  obtained  on  the  beam 
specimens. 

The  following  diagram  shows  the  resistance  to 
impact  of  the  various  types  of  slabs  as  measured 
by  the  number  of  blows  required  to  produce  fail- 
ures. The  dotted  extensions  of  the  asphalt  tops 
,.n  slabs  with  a  Portland  cement  concrete  base 
uimber  of  blows  at  which  the  test  was 
Stopped,  no  failure  of  the  top  then  being  apparent. 


a  vcrv  few  blows  after  a  crack  appeared.  The 
results  nf  these  tests  are  shown  m  the  second  dia- 
gram in  the  same  manner  as  the  slab  tests. 
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ii     IMPACT    TESTS    I  IN    SLABS 

I'he  beams  were  tested  upon  steel  knife  edges 
[pari    w  ith   the  same  machine  used   lor 
:    the    -labs   but    with    a    50-pound    iron    ball 
dropped  from  a  height  of  1  ■•'  the  center 

of  the  span  ai  the  rate  of  about  50  blow  s  per  min- 
ute.    The  number  of  blow  s  required  t<>  pt  o 
the  first  crack  w  a-  rei  orded  as  poinl  ol   failure 
beam  tests  i  omplete  failure  oi  cut  red  w  itbin 


Number      of      Blows 
RESULTS    OF    IMPACT    TESTS    ON    BEAMS 

In  considering  these  diagrams  no  attempt  will 
be  made  to  draw  conclusions  based  upon  a  com- 
parison of  absolute  values  as  h<  re  shown.  In  fact, 
it  is  frankly  admitted  that  such  a  course  would  be 
unwise  until  many  more  test  data  are  available. 
It  is  believed,  however,  that  the  general  similarity 
in  trend  of  the  results  obtained  in  both  the  slab 
and  beam  tests  is  highlj  significant  and  points  to 
interesting  facts.  \\  hat  is  clearly  apparent  for 
conditions  under  which  these  specimens  were 
tested   ma\    be   slimmed   Up  as   follows: 

Asphaltic  mixtures  develop  ver)  decided  slab 
and  beam  strength  as  measured  bj  their  resist- 
ance to  impact.  The  all-asphalt  type  of  slab  and 
beam  appears  to  offer  considerably  more  resist- 
ance to  impact  than  an  equivalent  thickness  of 
1  A:o  Portland  cement  concrete  considered  either 
as  an  integral  structure  or  as  a  base  for  an  as- 
phaltic   top. 

It  is  recognized  that,  unsupported  by  practical 
service  results,  deductions  drawn  from  these  tests 
might  not  be  conclusive  as  applied  to  the  design 
of  highways  for  heavy  traffic.  They  do.  however. 
help  in  explain  the  rcinarkablv  satisfactor)  serv- 
ord  .if  the  millions  of  square  yards  of  4  and 
5-inch  asphaltic  concrete  pavements  in  California 
and  I  (regon  ami  point  the  way  to  a  more  rational 
development  in  the  design  of  highways  in  other 
localities. 

In  summing  up  the  substance  ol  this  paper, 
there  are  a  few  points  which  the  writer  wish/,  to 
emphasize: 

1.  Anv  rational  design  ol  highway  should  take 
into  account  the  fact  thai  the  sub-grade  must  ul- 
timate!} take  the  weight  and  shock  ol  traffic  as 
mitted  through  the  pavement,  and  pra<  tn  a! 
Iv  anv  reasonablj  dry  sub-grade  will  do  this  ii  it 
is  compacted  and  its  surface  is  protected  from 
displacement.  Careful  attention  to  sub-grade 
preparation  and  drainage  is  therefore  the  first 
ntial  to  !»'  «  onsidered.  , 

2     The  asphaltic  concrete  pavement  is  nignl} 
resistant   to  impact,  which  is  recognized  as   th< 
destructive   traffic   factor,  and  under  impact 
a  single  unit  relatively  high  slab  and 

b.am  strength.  

.;      h  ,.  manifestly  uneconomical  ii  not  imprac- 
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ticable  to  adopt  a  design  of  highway  that  will  pcr- 

mani-ii 1 1 _\  bridge  appreciable  areas  of  weak  sub 
grade,  While  the  asphalt  type  develops  bridging 
action  to  an  appreciable  extent,  it  will  of  itself 
constantly  seek  to  maintain  contact  with  the  sub- 
grade  al  all  |»  mis  and  thus  reinforce  itself  with 
the  maximum  supporting  value  of  the  sub-grade. 
I  he  rigid  type  of  pavement  or  base  cannot  do  this 
because  of  its  inherent  characteristics.  It  is 
therefore  almost  sure  to  crack  eventually  where 
appreciable  areas  oi  sub  grade  fail  to  support  it 
uniformly. 

4.  Both  the  service  histor)  of  asphalt-base 
pavements  and  the  test  data  here  presented  indi- 
cate that  under  given  conditions  it  is  not  neces- 
sary to  adopt  so  massive  a  design  for  the  flexible 
type  of  base  as  for  the  rigid  type.  It  is  difficult 
for  engineers  who  have  had  no  opportunity  to 
observe  the  asphalt-base  pavement  under  heavy 
traffic  to  think  of  it  in  terms  of  less  thickness  than 
l  he  rigid  base,  but  in  the  light  of  present  experi- 
ence such  consideration  appears  to  be  entirely 
warranted. 


City  Planning  For  Kansas  City 

Kansas  City,  .Mo.,  has  a  planning  commission, 
and  this  commission  has  chosen  a  professional 
city  planner  to  advise  it.  Kansas  City,  Kan.,  also 
has  a  city  planning  commission,  and  this  commis- 
sion also  has  chosen  a  city  planner.  There  i- 
little  besides  political  boundaries  to  separate  the 
one  Kansas  City  from  the  other,  and  from  every 
practical  point  of  view  it  is  desirable  that  the 
planning'  of  the  two  cities  should  lie  carried  on  as 
a  single  problem.  It  is  therefore  fortunate  that 
the  planning  commissions  of  both  cities  should 
have  chosen  the  same  city  planner,  George  E. 
Kessler.     It  seems  probable  that   Mr.  Kessler  will 


be  given  authonu  to  consider  a-  Mm-  problem  the 

planning  not  only  of  the  two  cities,  bin 

area   within  a  five-mile  radius  of  the  greater  city. 

With  the  growth  of  the  cities  their  inter-relation 

and     inter  depend,  n,  ,•     u  ,; 

closer.      Street    alignment    and    grades,    b- 

.street  car  traffic  and   possibl)    park   systems 

other   features  can   be   designed    to  much   greater 

advantage   if  they   are   not    limited    in   either   case 

by  the  political  boundaries  of  the  cities,  but  may 

be  developed  without  regard  for  such  boundaries. 


New  York  City's  Preparations  For  Simw 

Removal 

One  thousand  men  of  the  Police,  Fire  and 
Street  Cleaning-  Departments  of  New  York  City 
are  now  being  trained  to  handle  tin-  5(1  caterpillar 
tractors  recently  purchased  to  keep  . 
clear  of  snow  the  coming  winter.  They  are  in- 
structed in  driving,  lubrication  and  maintenance, 
with  the  idea  of  providing  plenty  of  competent 
operators,  no  matter  what  emergency  comes  up 

The  tractors  will  be  stationed  in  lire  engine 
houses,  located  at  strategic  points  about  the  city, 
so  that  at  the  first  snow  fall,  during  the  day  or 
night,  they  can  be  promptly  put  to  work. 

The  schools  of  instruction  have  been  estab 
lished  under  the  supervision  of  .Mr.  E.  H.  Bate, 
service  engineer  of  the  Holt  Manufacturing  Com- 
pany. During  the  past  month  some  900  men 
have  learned  to  drive  and  700  of  them  have  re- 
ceived instruction  in  lubrication.  Owing  ' 
ease  of  driving  a  caterpillar  and  keeping  it  in 
good  working  condition  when  the  instruction 
work  is  completed,  New  York  City's  snow  re- 
moval equipment  and  operating  personnel  will 
probably  be  second  to  none  in  the  world. 


Pavement  Specifications  of  the  A.  S.  M.  I. 


Changes   under  consideration  by  the   American    Society    for    Municipal    Im- 
provements in  that  society's  specifications    for    concrete,    stone    block,    sheet 
asphalt  and  brick  pavements. 


(  "\(  Kl    1  I  I'll    I  I   II    V  I  IONS 

The  Committee  on  Specifications  of  the  Ameri- 
can Society  for  Municipal  Improvements  has  sub- 
mitted to  the  members  a  set  of  specifications  for 
Portland  cement  concrete  pavements  which  it  rec- 
ommends for  adoption  in  place  of  those  previous- 
ly adopted  by  the  society.  Some  of  the  features 
of  these  specifications  are  as  follows: 

Proportions  .if  cement  and  line  aggregate  and  coarse  ag- 
gregate to  lie  in  the  ratio  of  one  part  cement  to  not  more 
than  n  parts  of  other  aggregate,  the  exact  proportion  to  he 
determined  by  screen  analysis  with  a  view  to  obtaining  a 
uniform  density.  In  no  case  shall  volume  of  hue  aggre- 
gate be  less  than    Vi   the  volume  of  course  aggregate,  nor 


the  volume  of  cement  less  than    '_    thai  n1    fii 

and  a  cubic  yard  of  concrete  in  place  shall  contain  nol  less 

ih, in  i;  hags  of  cement. 

Steel  forms  shall  be  used,  w  el  I  slaked  or  otberwi 
lo  the  established   line,  or  grades. 

Concrete  pavements  20    feel    or  under  in    width   should   be 
reinforced  throughout  with  ,i  steel   Fabric  having  an 
live  weight  of  not  less  than  an  pounds  pel     I'" 
members  to  lie  ai   right  angles.     Reinforcement   to 
with  the  main  members  across  the  pavement.     The  ratio  of 
effective  area  across  the  pavement  shall  approximate  i  to  t 
along  the  axis  of  the  pavement.     The  spacing  oi   the  in. on 
members  of  the  fabric  shall  not  be  more  than  6  inches  nor 
less  than   1  inches.     Tie  members  to  I"-  not   more  than    12 
inches  nor  less  than  s  inches. 

Concrete   pavements   wider   than   20    feel    sin  mid   be   rein- 
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forced  with  a  steel  fabric  having  an  effective  weight  of  not 
less  than  20  pounds  per  100  square  feet,  which  shall  be 
increased  in  weight  one  pound  for  each  foot  of  width  of 
pavement  up  to  50  feet. 

Reinforcement  shall  be  placed  at  right  angles  to  the  axis 
and  generally  2  inches  below  the  surface  of  the  pavement. 
The  fabric  s'hall  extend  to  within  two  inches  of  the  ends 
and  sides  of  the  slabs.  . 

For  finishing  the  concrete,  it  is  provided  that  it  shall  be 
brought  to  correct  surface  by  means  of  a  screed  used  with 
a  tamping  movement,  to  be  followed  by  the  use  of  a  metal 
roller,  weighing  approximately  15  pounds  per  linear  foot  of 
width,  worked  across  the  roadway,  the  surface  to  be  fin- 
ished  by  drawing  a  rubber  garden  hose  or  a  rubber  belt 
along  the  surface  while  still  wet.  (Apparently  a  mechanical 
finisher  may  be  used  as  an  alternative  to  this  method,  since 
the  specifications  state  that :  "Should  a  mechanical  finisher 
be  used,  care  must  be  taken  to  keep  the  mixture  sufficiently 

dry.") 

The  pavement  may  be  cured  by  covering  with  two  inches 
of  earth,  straw,  marsh  grass,  hay.  etc..  to  be  kept  wet  for 
at  least  ten  davs.  Under  the  most  favorable  conditions 
for  hardening,  traffic  shall  be  kept  off  the  pavement  for  at 
least  14  davs,  and  longer  in  cool  weather. 

Concrete  is  not  to  be  mixed  or  deposited  when  the  tem- 
perature is  beb.w  freezing,  and  if  it  should  drop  to  35  de- 
grees or  indications  are  that  it  will  drop  this  low  within  21 
hours,  the  aggregate  shall  be  heated  and  precautions  taken 
to   protect   the   work   from   freezing  for  at  least  ten  days. 

STONE  BLOCK    SPECIFICATIONS 

Modifications  in  the  stone  block  specifications 
of  the  A.  S.  M.  I.  include,  as  an  addition,  provi- 
sions tor  laying  Durax  paving  blocks,  as  follows: 

Durax  paving  blocks  shall  be  cut  from  granite  complying 
with  the  requirements  specified  herein  for  new  granite  pav- 
ing  blocks  The  blocks  shall  be  cubes  of  granite  with  six 
approximately  square  surfaces,  the  edges  of  which  measure 
not  more  than  1  nor  less  than  3  inches  in  length.  Thev 
shall  be  dressed  so  as  to  conform  with  the  requirements 
specified  for  new  granite  blocks  except  as  to  form  and 
dimensions.  They  shall  be  laid  as  specified  for  new  granite 
blocks  except  that  the  courses  shall  be  laid  in  circular 
concentric  arcs  with  the  largest  blocks  at  the  center  of  the 
arc  and  the  smaller  ones  at  the  springing  line.  The  radii 
of  the  arcs  may  be  varied  from  3  to  7  feet. 

Provision  is  also  made  in  these  specifications 
for  a  tar  and  asphalt  filler  which  is  described  as 
follows : 

The  mixture  of  coal  tar  pitch  and  refined  asphalt  shall 
mposed  of  100  parts  of  coal  tar  pitch  and  20  parts  of 
refined  asphalt.  The  tar  and  the  asphalt  shall  each  com- 
ply with  the  requirements  herein  specified  in  sections  13 
and  11,  except  that  the  penetration  of  the  asphalt  at  77 
degrees  Fahrenheit  shall  be  not  less  than  30  nor  more  than 
40.  The  tar  and  asphalt  filler  shall  be  mixed  with  sand 
and  used  in  the  same  manner  as  the  coal  tar  or  asphalt 
tiller  described  in  sections  13  and  14. 

The  secretary  is  also  sending  to  the  members 
to  be  voted  upon  a  form  of  specifications  for 
sidewalks  and  curbs.  These  include  specifications 
for  2-COurse  concrete  sidewalks  and  1 -course  con- 
crete sidewalks;  for  curbs  of  granite,  hard  sand- 
bluestone  and  hard  limestone,  soft  sand- 
stone  and  limesone,  and  of  concrete;  also  tor 
pre-molded  reinforced  concrete  curb.  The  curb 
specifications  include  provisions  for  setting  the 
curb  in  concrete  or  gravel,  and  the  use  of  drain 
tile  under  the  curb. 

\sril  \I.T  SPECIFICATIONS 

Several  changes  were  recommended  in  the  sheet 
asphall  specifications.    Penetration  for  light  traf- 
fic  streets   was  changed    fmin   the  limits  of  55   to 
those  of  45  to  70,  and  for  heavy  traffic  streets 
from  30  to  55  to  25  to  45.     A  new  provision  was 


inserted  that  "The  penetration  shall  be  deter- 
mined by  the  engineer  within  the  limits  indicated 
above  and  shall  include  a  tolerance  of  10  per  cent 
either  way  of  the  penetration  set  for  the  particu- 
lar street."  Another  new  provision  was:  "Low 
spots  or  depressions  in  the  foundation  more  than 
one  inch  below  the  grade  thereof  shall  be  filled 
and  brought  to  grade  with  binder  mixture  and 
compressed  prior  to  the  spreading  of  the  binder 
course.  Compression  must  be  effected  by  a  roller 
if  depressions  are  of  a  sufficient  area,  otherwise 
tampers  may  be  employed.'' 

In  connection  with  laying  the  surface  mixture, 
the  following  new  provisions  were  inserted: 

Loads  should  not  be  dumped  any  faster  than  they  can  be 
properly  handled  by  the  shovelers.  .  .  .  The  shovelers 
shall  not  distribute  the  dumped  load  any  faster  than  it  can 
be  properly  handled  by  the  rakers.  The  rakers  will  not 
be  permitted  to  stand  in  the  hot  mixture  while  raking  it. 
except  where  necessary  to  correct  errors  in  the  first  rak- 
ing.    .     . 

Immediately  after  raking,  the  mixture  shall  be  compressed 
by  hoi  tampers  where  it  adjoins  the  curbing,  gutters, 
headers,  manholes,  etc..  and  in  all  places  inaccessible  to  a 
roller.  In  all  other  places  it  shall  be  given  its  initial  com- 
pression by  rolling  with  a  tandem  steam  roller  weighing 
not  less  than  5  tons,  as  soon  after  being  raked  as  it  will  bear 
the  roller  without  undue  displacement  or  hair  cracking. 
Delays  in  rolling  the  freshly  raked  mixture  will  not  be 
tolerated. 

Unless  otherwise  ordered  by  the  engineer,  the  rolling 
shall  be  conducted  as  follows":  The  initial  compression 
shall  be  given  by  rolling  in  a  direction  parallel  to  the  curb, 
after  which  the  pavement  shall  be  cross-rolled  or  diag- 
onally and  then  straight  rolled  until  a  compression  and  con- 
tour is  obtained  which  is  satisfactory  to  the  engineer.  Dur- 
ing the  initial  i  and  i  (or)  final  compression  of  the  pavement 
the  rollers  should  preferably  be  operated  at  a  speed  of  ap- 
proximatelj  one  (  mot  feet  per  minute  and  when  so  engaged 
they  will  not  be  permitted  to  exceed  a  speed  of  one  hundred 
fifty  (  150  i  feet  per  minute.  Where  necessary  to  moisten  the 
roller  to  prevent  the  hot  mixture  from  sticking  to  it.  a 
mixture  of  kerosene  and  water  should  be  sparingly  applied 
to  the  large  roll.  With  the  permission  of  the  engineer, 
steam  or  water  may  be  substituted  therefor,  but  the  use 
of  water  in  excessive  amounts  will  not  be  allowed  under 
any  circumstances. 

Note:  Where  the  width  of  the  street  will  not  permit 
cross-rolling  or  where  the  type  of  construction  renders 
it  desirable,  the  engineer  may  change  the  method  of 
rolling. 

Where  more  than  one  hundred  (100)  square  yards  per 
hour  of  surface  mixture  are  laid,  two  rollers  will  be  re- 
quired. Where  two  rollers  are  employed,  a  5-ton  tandem 
steam  roller  should  be  used  for  the  initial  compression 
and  not  lighter  than  an  B-ton  tandem  steam  roller 
for  the  final  compression.  With  the  permission  of 
the  engineer,  a  three-wheeled  steam  roller  may  be  used 
for  the  final  compression.  All  rollers  used  shall  be  in  good 
condition  and  shall  weigh  not  less  than  two  hundred  (2001 
Is  to  the  inch  width  of  tread.  They  shall  be  operated 
by  competent  and  experienced  roller  engineers  and  must  be 
kept  in  continuous  operation  as  nearly  as  practicable  in 
such  a  manner  that  all  parts  of  the  pavement  shall  receive 
substantially  equal  compression.  During  an  B-hour  day  each 
roller  must' be  engaged  in  actual  rolling  for  not  less  than 
6%  hours,  not  more  than  1%  hours  being  allowed  for 
cleaning  fires,   watering,  etc. 

After  the   pavement  has  received   its   initial  compression 

by  rolling  and  before  the  close  of  the  day  on  which  it  was 

laid    ii  shall  have  a  small  amount  of  Portland  cement  or 

limestone  dust   swept  oyer  it  in  order  to  give  it  a  pleasing 

.nee  and  color.     Except  with  the  permission  of  the 

eer,   this  shall   not  be  done  until  the  pavement   shall 

have  been  rolled  sufficiently  to  establish  it  and  where  back 

patching  will  be  necessary  and  until  any  such  defects  have 

remedied.     In  no  case  shall  the  sweeping  of  cement 
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In  carried  on  in  such  a  manner  as  to  permit  the  dust 
from  ii  i"  blow  ot  be  carried  on  to  the  freshly  raked  mix- 
uirc  before  ii   has  been  rolled. 

[oints  between  old  ami  new  pavements  01  between  sue- 
c  ssive  (lays'  work  shall  be  carefully  made  in  such  a  man- 
ner as  to  insure  a  thorough  and  continuous  bond  between 
tne  old  and  new  surfaces.  Except  when  a  rope  joint  is 
used,  the  edge  of  the  old  pavement  shall  be  cu1  hack  on  a 
1  evel  sn  as  to  expose  a  Eresh  sui  fai  i  aftei 
surface  mixture  shall  be  placed  in  contact  with  it  and  raked 
to  a  proper  depth  and  grade.  Hot  smoothers  (and)  (or) 
tampers  shall  be  carefully  employed  in  such  a  manner  as 
in  heal  up  the  old  pavement  sufficiently  to  insure  a  proper 
bond  without   burning   it. 

The  finished  pavement  shall  have  a  contour  substantially 
conforming  to  the  grade  set  by  the  engineer  and  shall  be- 
free  fmm  any  depressions  which  will  hold  water  or  which 
exceed  three  eights  I  :;»  I  of  an  inch  in  depth  as  measured 
between  any  two  points  six  (6)  feel  apart  in  a  line  con- 
forming substantially  n>  the  grade  and  contour  as  set  bj 
the  engineer.  It  must  be  fre<  From  porous  or  rough  spots 
thai  will  remain  wet  after  the  balance  of  the  surface  has 
dried. 

Provisions  were  also  added  as  to  the  kind  of 
plant  thai  may  be  used  fur  manufacturing  the 
pavement  material  and  the  testing  equipment  that 
must  lie  provided,  these  requirements  being  as 
follows  : 

Plant. — The  plant  used  in  manufacturing  the  pavement 
must  he  of  the  batch  type  and  capable  of  mixing  in  the 
manner  herein  specified  not  less  than  so  tuns  of  surface 
mixture  per  day  of  eight  hours  and  must  lie  provided  with 
separate  chambers  for  heating  and  mixing  the  ingredients. 
The  mixing  shall  he  done  in  a  twin-shaft  mixer  of  the  pug- 
mill  type  capable  of  holding  and  properl"  mixing  not  less 
than  a  750-pound  batch  of  surface  mixture.  Each  plant 
must  he  provided  with  asphalt  kettles  of  such  capacity  that 
one  lilling  of  them  will  he  sufficient  for  a  day's  run.  There 
shall  also  be  provided  a  6-  or  8-mesb  rotary  screen  not 
lev-  than  6  teei  long,  capable  of  separating  the  coarse  and 
fine  aggregate  and  delivering  each  to  a  separate  compart- 
ment bin;  bins  and  screen  to  be  provided  with  overflow 
pipes.  The  hopper  into  which  the  hoi  aggregate  is  drawn 
from  the  bin  must  rest  upon  a  set  of  scales  sn  arranged 
that  a  definite  weight  of  material  can  he  weighed  out  of 
the  bin  and  delivered  to  the  mixer. 

The  asphalt  bucket  used  to  measure  and  apply  the  asphalt 
must  he  balanced  upon  a  set  of  scales  and  sn  arranged  that 
the  asphalt  can  he  easily  and  quickly  weighed  and  he  ap 
plied  in  a  thin  sheet  the  full  width  of  the  mixer. 

The  plant  shall  he  provided  with  an  asphalt  thermometer 
for  the  melting  kettles,  an  electric  pyrometer  at  the  dis- 
charge chute  i  if  the  drier,  a  platform  scale  ami  at  least  two 

inspectors'  armored  thermometers. 

The  different  kinds  of  sand  and  stOlle  used  shall  he  kept 
separate  and  such  provisions  as  arc  deemed  necessary  by  the 
engineer  to  keep  them  from  becoming  mixed  shall  he  made 
by  the  contractor. 

Testing  Equipment.  The  contractor  shall  provide  and 
maintain  in  good  order  at  the  plant  the  following  testing 
equipment,  which  may  he  used  by  the  engineer  or  an  in- 
spector  designated  by  him  to  determine  the  penetration  of 
asphalt  and  asphalt  cement,  the  grading  of  the  mineral  ag- 
gregate and  such  other  tests  as  arc  deemed  necessary. 

l  penetration  machine  with  needles,  glass  dish  and  ther- 
mi  imeter. 

I  set  of  standard  screens.  Lion,  Kin.  so,  50,  in,  30,  20  10 
square  mesh,    Vi  ,   M>,   %,  i,  1%-inch  circular  openings. 

i    laboratory    sand   scale, 

I    mil   nl    inanila   paper   fur  making  pal    tests. 

\ll  of  the  above  mentioned  apparatus  shall  he  of  stan- 
dard type  and  approved  by  the  engineer  and  shall  he  prop- 
erly housed  by  the  contractor  in  a  separate  building  Or 
room  not  less  than  ten  (1111  feet  by  ten  (till  feet  and 
provided  with  a  work-bench.  This  room  shall  he  used  ex- 
clusively for  testing  purposes  by  the  contractor  and  the 
engineer  or  his   inspector. 

HKk  K    PAVING    SPEI  ll'Ii-A  I  ION  S 

In  the  lirick  paving  specifications  the  additional 
requirement    is    that    "Adequate    under-drainage 


shall  be  pro>  ided  to  remo\  e  rapidly  all  water  from 
the  sub-grade  of  the  roadway,  as  provided  in  the 
specifications  for  sidewalk.-,  and  curbs  of  the 
American   Society   for   Municipal   Improvements. 

Where  required  a  similar  cross-drain  shall  also 
be  provided."  Another  new  provision  is  that  "All 
castings  for  manholes,  catch  basins,  etc.,  shall  not 
be  imbedded  in  the  concrete  foundation.  The)' 
shall  be  made  to  rest  on  top  of  the  foundation  to 
allow  the  pavement  to  expand  uniformly,  there- 
fore avoiding  the  cracks  and  crushing  of  the 
bricks." 

Provision  is  proposed  for  a  mortar  cushion  in 
the  ft  illowing  paragraph  : 

When  properly  graded  sand  cannot  be  obtained  for 
cushion,  the  following  cushion  may  be  used.  The  sand 
-and  cement  in  proportion  of  one  part  cement  to  four  oarts 
land  shall  be  thoroughly  mixed  dry  ill  a  small  batch  mixer 
until  it  is  of  uniform  color  throughout.  The  mixture  shall 
then  be  spread  on  the  prepared  foundation  to  a  depth  of 
one  inch  and  shaped  with  a  template  to  a  true  cross-section 
parallel  to  and  four  inches  below  the  cross-section  of  the 
finished  pavement.  Bricks  shall  he  laid,  rolled  and  culled 
immediately  following  the  placing  of  the  sand-cement 
cushion.  After  the  culling  is  effected,  they  shall  then  be 
well  wet  down  and  grouted  as  hereinafter  specified  in  sec- 
tion   18-A  of  these  specifications. 

The  proposed  provision  for  asphalt  filler  is:  The  asphalt 
filler  shall  be  homogeneous,  free  from  water  and  shall  not 
foam  when  heated  to  200  degrees  C  (392  degrees  F.).  It 
shall  meet  the  following  requirements: 

(  I  )    Flash  point  not  less  than  200  degrees  ( .'. 

(2)  Melting  point  (ring  and  bafl)  65  degrees  ('.  to  10(1 
degrees  C. 

(3)  Penetration  at  2.".  degrees  (  .,   g,  ,-,  M-,-..  30  to  40 

or  10  to  "ill.  Penetration  at  0  degrees  ( '..  200  g.,  1  minute, 
not  less  than  10. 

(4)  Ductility  at   25   degrees   ('.    not    lcs>    than   2. 

I  .".  I  Loss  at  163  degrees  ('.,  5  hours,  not  more  than  3 
per   cent. 

(ii)  Total  bitumen  (soluble  in  carbon  disulphide)  uot 
less  than  95  per  cent. 

(71  Per  cent  of  total  bitumen  soluble  in  carbon  tetra- 
chloride, imi   less  than  95  per  cent. 

All  of  these  changes  have  been   submitted  to 

the  members  under  a  provision  of  the  society's 
constitution  requiring  a  letter  ballot  for  their  final 
adoption  by  the  society. 


Refuse  Collection   In    England 

A  few  weeks  a.m.  the  ministry  of  health  of 
England  conducted  an  inquiry  in  connection  with 
the  request  of  the  borough  of  Great  Grimsby  For 
permission  to  purchase  six  electric  vehicles  for 
refuse  collection  and  highway  purposes  and  to 
cn-ci  a  garage,  hi  this  investigation  the  follow- 
ing facts  were  brought  out : 

Refuse  is  collected  from  17,755  houses  amount- 
ing to  1,429  tons  a  week.  In  removing  this  refuse 
by  horse-drawn  vehicles  the  cost  for  labor  alone 
had  averaged  $3.20  a  load,  a  load  averaging  one 
ton.  (In  this  article  cost  figures  will  be  given  in 
dollars  on  the  basis  of  $5  to  a  pound.)  The  rosl 
for  the  last  half  of  1920  was  $55,000.  and  adding 
the  destructor  cost  for  burning  the  rubbish, 
amounted  to  one-quarter  of  the  taxes  raised  in  the 
'bstrict.  The  statement  was  made  in  the  investi- 
gation that  refuse  collection  and  disposal  in  Eng- 
land cost  $00,000,000  a  \  ear. 
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The  borough  surveyor  estimated  that  the  cost 
of  running  an  electric  vehicle  per  year  was  $350 
for  current,  $185  for  tires,  $1,450  for  interest  and 
replacement,  $100  for  oil,  waste  and  water,  $92.50 
for  insurance,  $967.50  for  driver,  $2,750  for  three 
fillers;  a  total  cost  of  $5,895,  or  $2.50  a  ton,  which 
would  give  a  saving  of  64  cents  a  ton.  He  pro- 
posed, after  installing  the  six  electric  vehicles,  to 
purchase  an  additional  one  each  half  year  out  of 


the  revenue  until  they  had  twelve.  The  inspector 
thought  the  figures  given  should  be  modified, 
6y2  per  cent  interest  on  the  $47,500  (cost  of  ve- 
hicles) and  7-year  sinking  fund  amounting  to  $8,- 
550  a  year,  maintenance  of  each  vehicle  $250,  cur- 
rent $425  instead  of  $350,  and  drivers'  wages 
$1,000  each.  This  would  give  the  annual  cost  of 
the  six  vehicles,  including  fillers'  wages  and  other 
items,  as  $37,980,  or  $6,330  each. 


Quicksand 


What  it  is  and  some  of  the  peculiarities  of  its  action  in  trenches,  methods  of 
handling  it  by  bleeding,  compressed  air  and  other  expedients,  and  the  support- 
ing power  of  such  sand,  are  discussed  by  Col.  Charles  R.  Gow. 


The  nature,  behavior  and  methods  of  control- 
ling quicksand  were  discussed  by  Col.  Charles 
R.  Gow,  civil  engineer  and  contractor,  before  the 
Holyoke  convention  of  the  New  England  Water 
Works  Association.  The  principal  points  of  Mr. 
Gow's  paper  are  given  in  somewhat  condensed 
form  in  the  following  paragraphs. 

DEFINITION  OF  QUICKSAND 

Mr.  Gow  began  by  stating  that,  contrary  to 
popular  ideas,  quicksand,  strictly  speaking,  is  not 
a  material  but  rather  is  a  condition  of  a  material 
which,  under  different  circumstances,  may  pos- 
sesses no  such  characteristics.  Moreover,  quick- 
sand as  such  rarely  occurs  in  nature,  but  usually 
is  artificially  produced  by  excavation  or  other  acts 
of  man.  Stories  of  men  and  animals  losing  their 
lives  by  being  "sucked"  into  quicksand  beds  prob- 
ably have  their  origin  in  the  mistaken  application 
of  the  term  to  deposits  of  semi-fluid  mud,  silt  or 
soft  clay;  also  there  may  be  isolated  cases  in 
which  ground  water  rises  to  the  surface  through 
beds  of  fine  sand  and  produces  a  natural  quick- 
sand. 

The  author  of  the  paper  was  convinced  that 
fine  sands  under  conditions  of  quickness  act 
in  strict  accordance  with  well-recognized  physical 
laws,  and  that  many  of  the  troubles  encountered 
in  operating  in  quicksand  could  often  be  avoided 
by  the  adoption  of  mure  scientific  methods  of  han- 
dling. As  perhaps  the  best  and  most  inclusive 
definition  of  quicksand  which  Mr.  Gow  had  seen, 
he  quotes  one  given  about  twenty  years  ago  by 
Allen  ll.i/'ii  "A  sand  containing  for  the  time 
more  water  than  would  normally  be  contained  in 
its  voids  and  therefore  with  its  grains  held  a  little 
distance  apart  so  that  they  flow  upon  each  other 
readily."  When  the  water  and  sand  are  mixed 
but  at  rest,  the  several  grains  of  sand  rest  one  up- 
on another  and  the  voids  in  the  sand  mass  are 
identical  with  those  found  in  dry  sand  of  the  same 
composition,  but  filled  with  water  instead  of  air. 
\In  order  to  displace  any  individual  grain  it  will 
be  necessary  to  overcome  the  frictional  resistance 


of  that  particle  upon  its  adjacent  neighboring 
grains  and  the  adjacent  grains  must  also  be  dis- 
placed more  or  less  in  order  to  free  the  one  in 
question.  To  accomplish  this  will  require  the 
application  of  a  substantial  amount  of  force. 

When  water  passes  upward  through  sand,  the 
friction  of  the  passing  water  upon  the  separate 
grains  of  sand  either  actually  lifts  them  or  tends 
to  reduce  the  friction  of  one  grain  upon  another, 
thus  making  displacement  of  the  particles  much 
easier  of  accomplishment.  If  the  velocity  of  the 
water  be  sufficient  to  bring  the  particles  substan- 
tially into  a  state  of  suspension,  they  offer  prac- 
tically no  resistance  against  displacement  and  a 
body  resting  upon  such  sand  will  sink  into  it  as 
it  would  into  a  semi-fluid  material.  In  order  to 
possess  the  qualities  of  quicksand,  the  material 
must  approximate  this  condition. 

It  will  be  obvious  that  the  smaller  the  individual 
particles  of  sand  the  easier  it  is  for  the  water  to 
lift  them  and  hold  them  in  suspension.  Also 
the  voids,  generally  speaking,  will  be  smaller  and 
more  numerous  in  this  case  and  the  passage  of 
water  through  them  more  difficult.  The  result  is, 
therefore,  that  fine  grained  sand  displays  the  qual- 
ity of  quicksand  much  more  readily  than  does  a 
coarse-grained  material. 

QUICKSAND    IN    TRENCHES 

Figure  1  illustrates  the  unbalanced  condition 
of  ground  water  which  occurs  when  an  excava- 
tion is  made  into  wet  sand  by  the  usual  process. 
At  the  left  is  shown  the  assumed  stratification 
of  soil  and  the  normal  level  of  ground  water.  At 
the  right  is  show  n  a  sheeted  excavation  which  has 
been  carried  below  the  ground-water  level  with 
the  assistance  of  a  pump  which  drains  the  inflow 
of  water  entering  the  opening.  The  drawing  down 
of  the  water  level  at  this  point  results  in  an  un- 
balanced condition  with  respect  to  the  surround- 
ing ground  water.  That  in  the  coarse  stratum  at 
the  bottom  of  the  section  is  under  a  pressure  due 
to  the  head  H.  In  the  area  immediately  under 
the   excavation,   however,   the   upward   pressure 
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from  this  stratum  is  resisted  only  by  the  pressure 
due  to  the  head  H-h,  with  the  result  that  there  is 
a  (low  (if  water  upward  into  the  excavated  open- 
ing- I  Spending  upon  the  velocity  of  this  flow  to 
gether  with  the  character  of  the  sand,  there  will 
result  a  condition  of  quicksand  in  the  soil  under- 
lying the  excavation. 

If  the  sheeting  is  relatively  watertight  (as  it 
must  be  to  prevent  the  inflow  of  water  and  sand 
through  its  vertical  joints),  there  may  result  an 
accumulation  of  water  pressure  immediately  be- 
hind the  sheeting  which  may  produce  such  veloc- 
ity of  flow  under  the  sheeting  as  to  cause  a  break 
there,  allowing  sand  to  flow-  with  the  water 
through  the  passage  thus  formed,  bringing  a  con- 
siderable quantity  of  sand  from  behind  the  sheet- 
ing and  leaving  a  void  there,  which  in  turn  is 
filled  by  the  settlement  of  the  ground  above,  as 
shown  in  Figure  2.  This  could  be  avoided  by 
driving  the  sheeting  to  a  greater  depth  in  advance 
of  the  excavation.  It  will  usually  be  found  eco- 
nomical in  such  cases  to  employ  matched  or 
tongue-and-grooved  sheeting,  and  to  drive  the 
same  several  feet  below  the  required  depth  of  ex- 
cavation, in  order  to  avoid  disturbance  of  the  ad- 
jacent banks  and  the  removal  of  excessive  amounts 
of  material. 

Under  these  same  conditions  an  extremely  fine- 
grained sand  may  assume  semi-fluid  tendencies 
due  to  the  upward  movement  of  water  through  it 
and  there  may  be  an  upward  movement  of  the 
sand  into  the  trench  so  that  a  trench  left  over- 
night may  be  found  the  next  morning  to  have 
filled  up  again  to  a  depth  of  several  feet.  This 
tendency  can  be  resisted  by  driving  the  sheeting 
deeper  and  by  the  free  use  of  gravel  or  broken 
stone,  which  forms  a  surface  layer  or  crust  over 
the  sand,  permitting  the  water  to  escape,  but  pre- 


iNFltllN  of  Sand  AND  W ATE  If 
DUE  TO  insufficient  PEN- 
etration of  sheeting, 
causing  subsidence  of 
Surface  adjacent  to  trench 


INFIOW  PREVENTED  Br 
DRIVING  SHEETING    TO 
GREATER    DEPTH 


^  ' CoarJe  Jand.    or    Grovel      '  . 


Boiling    induced    Br 
t/p*rA*o  nor*  l 

STffATLH*    S£LC 


venting  the  numerous  smaller  boils  whereby  the 
sand  is  carried  upward  into  the  trench. 

A  more  serious  cause  of  trouble  from  quick- 
sand is  shown  in  Figure  3.  In  this  case  an  up- 
ward flow  of  water  from  a  coarse  stratum  below, 
caused  by  an  unbalanced  water  head,  carries  the 
sand  with  it  into  the  trench;  which  sand  is  re- 
placed by  adjacent  sand  on  either  side  which 
flows  in  laterally  to  fill  the  crater  thus  formed. 
The  result  is  a  demoralizing  of  the  surrounding 
ground  surface  and  an  inflow  of  sand  through  the 
bottom  of  the  excavation,  possibly  as  fast  as  or 
faster  than  it  can  be  removed. 

The  further  driving  of  the  sheeting  in  such  cases 
is  ineffective  unless  it  is  carried  down  to  the 
stratum  of  coarse  material,  and  even  then  the  boil- 
ing sand  and  water  continues,  although  the  ad- 
jacent ground  is  protected  against  undermining. 

BLEEDING   QUICKSAND 

The  most  expeditious  and  satisfactory  method 
for  handling  such  cases  is  by  means  of  the  bleed- 
ing process  illustrated  in  the  right-hand  view  of 
figure  3.  Perforated  pipes  or  well  points  of  suf- 
ficient size  and  number  are  driven  into  the  coarse 
stratum  and  connected  by  a  manifold  to  a  pump  of 
proper  size.  If  the  pump  and  well  system  have  a 
capacity  greater  than  the  amount  of  inflow  at  this 
point,  a  depression  can  be  formed  in  the  surround- 
ing ground  water  level  to  a  point  lower  than  the 
bottom  of  the  excavation,  thus  permitting  the 
latter  to  be  carried  on  in  the  dry.  This  method  is 
relatively  inexpensive  compared  with  the  cost  of 
handling  a  bad  quicksand  trench  and  is  to  be  re- 
commended whenever  there  occurs  violent  boiling 
from  a  lower  level. 

A  somewhat  similar  but  less  dependable  method 
of  bleeding  fine  sand  is  shown  by  figure  4. 
Generally  speaking,  well  points  are  not  effective 
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in  fine  sand  because  the  amounl  of  water  that  can 
b<  drained  by  a  single  point  is  small,  due  to  the 
slow  percolation  through  it  and  the  fineness  of  the 
gauze  screening  which  prevents  the  sand  from 
entering  the  pipe.  To  meet  this  condition,  large 
pipes  of,  say.  12  inches  in  diameter  may  be  driven, 
into  which  smaller  well  pipes  are  inserted,  the 
annular  space  between  them  being  filled  with 
coarse  sand.  If  the  large  pipe  is  then  removed, 
the  coarse  sand  will  collect  the  water  From  the  line 
sand  while  still  holding  the  latter  in  place,  and 
will  readily  deliver  the  accumulated  drainage  to 
the  well  points  in  the  lower  end  of  the  well  pipe. 
If  a  sufficient  number  of  these  installations  are 
connected  in  a  given  locality,  the  water  in  the 
fine  sand  may  be  drawn  down  as  in  the  former 
case. 

The  author  described  the  use  of  the  pneumatic 
or  compressed  air  process  in  sinking  excavations 
through  fine,  wet  sand.  The  air,  exerting  a  pres- 
sure at  the  bottom  of  the  excavation,  forces  the 
water  back  into  the  soil,  and  fine  sand  which 
perhaps  had  previously  boiled  violently  because 
i if  inflowing  water  may  require  picking  for  its  re- 
moval. Fine,  wet  sand  deposits  which  offer 
almost  insurmountable  difficulties  for  open  ex- 
cavation may  usually  be  tunneled  by  the  use  of 
compressed  air  with  the  utmost  ease. 

Mr.  Gow  citied  an  experience  which  he  had 
several  years  ago  where  an  upheaval  of  fine  sand 
and  water  in  the  basement  of  a  mill  building  re- 
sulted in  serious  damage  to  the  structure.  Test 
boring  showed  that  there  existed  at  that  point  a 
surface  layer  of  a  very  compact  clay  hardpan 
overlying  a  bed  of  exteremely  fine  sand  about 
twenty  feet  thick,  and  immediately  under  this  a 
substantial  layer  of  coarse  gravel.  This  gravel 
\\a^  filled  with  water  under  such  head  that  it 
rose  in  the  boring  pipe  to  a  point  fourteen  feet 
above  the  level  of  the  basement  floor  and  several 
feet  higher  than  the  natural  ground  level.  Several 
six-inch  pipes  were  driven  down  to  the  coarse 
stratum  and'  clear  water  allowed  to  flow  through 
them  so  freely  that  the  ground-water  head  was 
reduced  below  that  required  to  force  its  passage 
upward  through  the  fine  sand,  with  the  result 
that  the  flow  of  sand  ceased  entirely.  Incidentally 
an  excellent  water  supply  was  secured  to  the  mill 
for    manufacturing   purposes. 

iim;   POWER   "i     FINE    -ami 

i  oncerning  the  supporting  power  of  fine  sand 
which  may  become  "quick"  when  excavated  into. 
Mr.  Gow  believed  that  such  sand  in  its  normal 
condition  will  sustain  quite  as  great  a  foundation 
load  a-  will  coarse-grain  -and  It  is  probably 
because  such  sand  is  ordinaril)  seen  under  the 
unatural  condition  cause  by  excavating  into  it. 
that  so  many  people  assume  this  unstable  con- 
to  he  its  natural  state,  while  the  contrary 
is   in   reality   true.      He   has   never   hesitated    to  re 

h  as  four  tons  per  square 

foot    upon    sand    which,    during    the    excavation 

5,  permitted  the  workmen   to  sink  to  their 

knees  in   it,  nor  has  there  been   any   observable 

settlemenl  in  »u<  h  case-,  to  his  knowledge.     Sur- 


rounding the  foundation  site  with  tight  sheeting 
does  not,  in  his  opinion,  increase  the  bearing 
value,  although  it  may  be  useful  in  preventing 
subsequent  lateral  displacement  in  the  event  of 
adjacent  excavations  being  made.  If  the  material 
is  a  pure  sand  it  will  not  flow  under  pressure  alone 
except  under  excessive  loading,  although  if  the 
sand  contain  a  considerable  quantitv  of  clay  this 
may  not  be  so.  A  microscope  may  he  required 
to  determine  accurately  whether  the  finest 
particles  are  sand  or  clay. 

The  production  of  quicksand  characteristics  by 
introducing    water    under    pressure    may    be    em-    .. 
ployed  to  advantage  in  driving  piles  in   line  sand' 
by  using  the  water  jet  method,  and  this  is  recom- 
n  ended  for  driving  either  hearing  or  sheet  piles 
into  fine  sand. 

SEWERS    AND    DRAINS 

Quicksand  frequently  causes  trouble  by  escap- 
ing into  sewers,  drains  or  other  underground  con- 
duits, thus  clogging  them  and  producing  voids  in 
the  ground  which  must  be  filled  by  settlement 
from  above.  Consequently  ail)  open  pipe  or  con- 
duit laid  through  wet  sand  should  he  constructed 
with  special  care  to  exclude  the  surrounding  sand. 
When  drains  are  laid  in  such  material  for  the 
purpose  of  lowering  the  ground-water  Level,  the 
open  joints  should  not  only  he  wrapped  in  cloth 
to  exclude  the  sand,  but  the  entire  pipe  should 
be  surrounded  with  soft-coal  cinders.  Such 
cinders  form  one  of  the  most  useful  agents 
lor  admitting  water  while  still  excluding  the 
passage  of  sand.  They  are  useful  during  the 
process  of  excavating  in  quicksand,  a  fre- 
quent liberal  sprinkling  of  them  over  the  bot- 
tom of  the  trench  being  found  very  effective  in 
preventing  the  workmen  from  sinking  into  the 
sand. 

It  will  be  found  that  the  ordinary  garden  fork 
is  more  effective  for  handling  main  quicksands 
than  is  the  type  of  shovel  usually  employed, 
owing  to  the  fact  that  fine,  wet  sand  has  a  v  cry 
pronounced  suction  which  causes  the  blade  of 
the  shovel  to  stick  and  requires  considerable 
force  to  remove  it. 


Another  Isthmian  Canal  Proposed 

Secretary  Baker  lias  suggested  thai  it  is  tune  to 
begin  planning  another  canal  across  the  Isthmus 
of  Panama,  since  within  the  next  15  years  the 
capacity  of  the  present  canal  will,  he  believed, 
have  been  reached.  Anticipating  a  renewal  of 
the  discussion  of  lock  versus  sea-level  canal,  he 
speaks  in  favor  of  the  latter.  The  two  chief  ar- 
guments against  the  sea  level  canal  are  the  addi 
tional  iosI  and  the  additional  time  required  for 
construction.  The  latter  can  lie  offset  by  begin- 
ning construction  soon  enough  to  permit  its  com- 
pletion by  the  time  (he  capacitv  of  the  present 
canal  is  reached  ;  and  as  lor  cost,  since  the  \\  orld's 
War  a  few  hundred  millions  would  not  stand  in 
'be  way  of  the  construction  by  the  American  peo- 
ple of  whatever  it  considered  best.  It  is  possible 
that   the  Nicaragua!!  route  might  be  chosen. 


January  29,  1921 
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Measurement  of  Contract  Work 

(  >ne  of  the  must  important  characteristics  desir- 
able for  specifications  is  that  of  eliminating  all  op- 
portunities for  misunderstanding  between  the  par- 
ties in  the  contract.  Probably  one  of  the  must  pro- 
lific causes  of  discord  between  engineers  and  con- 
tractors has  been  disagreement  in  the  interpretation 
of  certain  points  in  tbe  contract  and  specifications 
or  in  adjusting  differences  due  to  omissions. 

In  tbe  case  of  itemized  bids,  it  should  be  made 
perfectly  clear  just  what  is  included  in  each  item 
bid  upon;  and  the  sum  of  all  the  items  should  equal 
the  completed  work.  For  any  part  of  the  work  not 
SO  included  the  contractor  is  entitled  to  additional 
payment  as  extra  work,  and  extra  work  not  only 
affords  basis  for  dispute,  but  it  furnishes  grounct 
for  criticism  of  the  engineer  by  his  employer, 

The  above  was  suggested  by  the  letter  printed 
elsewhere  111  this  issue,  in  which  a  contractor  states 
that  a  dispute  concerning  payment  for  a  sewer  job 


has  arisen  because  of  failure  of  the  specifications 
1.1  state  clearly  just  how  manholes  are  to  be  paid 
for;  the  contractor  claiming  that  payment  for  tbe 
sewer  should  be  for  the  entire  length  from  one  end 
tn  the  other,  including  that  under  the 
manholes,  while  the  engineer  would  deduct  from 
the  length  of  -ewer  paid  for  those  sections  which 
In  within  the  manholes.  As  a  matter  uf  fact,  in 
this  case  it  perhaps  makes  little  difference  which 
method  of  payment  is  adopted,  providing  it  is  made 
tly  clear  to  the  contractor  before  bidding  just 
what  will  be  the  basis  of  payment. 

In  some  cases  exact  definition  of  the  basis  of  pay- 
ment is  1  minted  because  it  is  assumed  that  trade  or 
local  practice  determines  this;  fur  instance,  the  gen- 
eral practice  uf  paying  for  brick  or  other  masonry 
in  house  construction  by  the  total  area  of  wall,  in- 
eluding  windows  or  other  openings.  It  is  safer. 
however,  to  specifiy  such  matters  even  though  they 
may  be  commonly  accepted.  For  one  reason,  an 
outside  contractor  might  claim  truthfully  that  he 
was  unfamiliar  with  such  local  custom  and  had  bid 
in  ignorance  of  it  and  would  be  injured  by  its  ap- 
plication  tn   his  contract. 

Another  desirable  characteristic  of  those  clauses 
of  specifications  which  refer  to  measurement  of 
work  dune  is  simplicity  and  elimination  of  variable 
ii-  uncertain  conditions.  This  is  illustrated  by  the 
case  uf  sewer  and  manhole  payments  just  men- 
tinned.  If  deductions  are  made  from  the  sewer 
h  ngth  for  the  distance  included  within  manholes, 
the  length  for  payment  would  he  determined  un- 
doubtedly by  measuring  tlte  total  length  and  deduct- 
ing therefrom  the  several  lengths  included  within 
manholes.  This  not  only  increases  the  amount  of 
work  but  furnishes  an  opportunity  for  mistakes  and. 
as  we  can  see  no  arguments  in  favor  of  this  plan 
tather  than  the  other,  the  simpler  one  seems  to  us 
letter  anil  wisely  chosen  as  the  standard  prac- 
tice. 

The  principle  of  including  all  items  might  well  be 
carried  further  than  it  commonly  is.  In  some  con- 
tracts for  trenching  and  other  excavating  work  a 
li-mp  sum  is  bid  for  pumping  or  otherwise  remov- 
ing ground  water  which  may  flow  into  tbe  trench, 
while  in  perhaps  the  majority  of  cases  no  payment 
is  made  for  this  but  the  contractor  is  supposed  to 
distribute  its  cost  among  the  other  items.  The  same 
is  true  of  sheeting  trenches  in  unstable  soil  or 
where  the  depth  is  excessive.  In  the  latter  case  the 
payment  is  frequently  made  on  the  basis  of  lineal 
feet  of  trench  which  must  be  sheeted.  It  would 
seem  to  be  equally  logical  to  base  payment  for 
pumping  or  other  form  of  de-watering  on  the  length 
of  excavation  which  requires  this,  on  the  size  of 
pump  and  hours  of  pumping  required,  or  some 
other  unit  which  would  give  a  more  or  less  definite 
measure  of  the  amount  of  work  of  this  kind  required 
of  the  contractor. 

The  more  uncertainty  there  is  left  in  a  contract 
the  more  it  becomes  a  gamble  for  both  contractor 
and  those  paying  for  the  work.  Some  men  are 
natural  gamblers,  and  some  contractors  enjoy  and 
grow  rich  on  gambling  contracts.  The  average  em- 
ployer of  contractors,  however,  is  so  only  occa- 
sionally and  is  therefore  at  a  disadvantage  in  any 
gamble  between  the  two.  but  should  in  wisdom  pie- 
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fer  a  straight,  plain  business  agreement  in  which 
there  will  be  no  misunderstanding  and  in  which 
both  parties  will  secure  a  reasonably  good  bargain. 
Such  a  business  agreement  required  that  every  item 
of  work  to  be  performed  is  so  definitely  and  un- 
mistakably described  that  at  no  time  during  the 
conduct  or  final  closing  up  of  the  contract  will  any 
dispute  arise  as  to  its  meaning. 


Engineers   unavailingly   petitioned   the   governor 
lo  put  an  engineer  in  Mr.  Greene's  position. 


New  England  Road  Builders'  Association 

An  association  of  firms  or  corporations  actively 
engaged  in  road  building  work  in  New  England 
was  formed  on  January  13,  with  about  60  charter 
members.  The  meeting  voted  that  the  first  duty 
of  the  executive  board  be  to  take  up  with  the 
commissioners  of  the  Massachusetts  State  High- 
way Division  suggestions  relative  to  changes  and 
improvements  in  the  specifications  under  which 
roads  are  now  being  built  in  Massachusetts.  The 
following  officers  were  chosen  for  the  year  1921  : 
Ransom  Rowe,  president ;  John  F.  Coleman,  vice- 
president ;  Joseph  A.  Tomasello,  treasurer;  Sam- 
uel Hobbs,  acting  secretary.  The  executive  board 
consists  of  the  president  and  Joseph  M.  Bryne  of 
Boston,  C.  B.  Lindholm  of  Pittsfield,  Arthur  A. 
Adams  of  Springfield,  C.  J.  Spalding  of  Worces- 
ter, J.  J.  Welch  of  Salem,  C.  J.  Reynolds  of  Can- 
ton, and  E.  J.  Rourke  of  North  Abington.  The 
address  of  the  secretary  is  68  Devonshire  street, 
Boston. 


New  York  State  Highways 

Although  the  New  York  State  Highway  admin- 
istration, with  the  new  superintendent  of  high- 
ways, may  not  see  fit  to  adopt  it,  a  committee  ap- 
pointed in  1919  has  recently  submitted  a  report 
for  completing  the  state  highway  system,  the  es- 
timated cost  of  which  would  be  about  $82,000,000. 
$53,000,000  is  made  available  by  the  1920  bond 
issue,  federal  aid,  state  appropriations  and  the 
counties'  share  of  the  cost  of  construction.  The 
remaining  $29,000,000  could  be  provided  by  direct 
appropriations,  bond  issues,  or  future  federal  aid. 
The  system  designed  contemplates  linking  up  all 
the  roads  in  the  state  and  providing  8  through 
routes  across  the  state  from  east  to  west,  and  21 
from  north  to  south,  requiring  11,119  miles  of 
road,  of  which  10,380  miles  were'  authorized  iri 
1917  and  8,000  of  which  have  already  been  built. 
This  would  require  somewhat  over  700  miles  of 
new  roads  to  complete  the  system,  and  would  re- 
quire possibly  six  years  to  complete  the  con- 
struction. 


New  York  Highway  Commissioner 

Governor  Miller  has  appointed  former  state  ex- 
cise commissioner,  Herbert  S.  Sisson,  as  New 
York  State  Highway  Commissioner  in  place  of  E. 
S.  Greene,  appointed  three  years  ago  by  former 
Governor  Smith.      The    American   Association  of 


Sanitary  Engineers'  Dinner 

Last  year,  at  the  suggestion  of  J.  Frederick 
Jackson,  director,  Bureau  of  Sanitary  Engineer- 
ing, Connecticut  State  Department  of  Health,  a 
group  of  sixteen  sanitary  engineers  held  a  dinner 
at  the  Hotel  McAlpin  on  the  evening  before  the 
annual  meeting  of  the  American  Society  of  Civil 
Engineers  for  the  purpose  of  an  exchange  of 
views,  a  recital  of  experiences  and  for  an  oppor- 
tunity to  meet  socially. 

The  affair  was  so  enjoyable  that  it  was  decided 
to  repeat  it  this  year  and  on  the  evening  of  Jan- 
uary 18,  1921,  twenty-nine  met  together  at  the 
same  place. 

Among  the  many  topics  of  live  interest  that 
were  discussed  informally  were  :  The  situation  re- 
garding water  supply  and  sewerage  at  Athens, 
Greece ;  the  experiments  with  a  new  type  of 
Schaefer  ter  Meer  sludge  centrifuge  and  the  use 
of  acid  in  the  treatment  of  activated  sludge  at 
Milwaukee;  fine-screening  at  Milwaukee,  Balti- 
more, Rochester  and  Syracuse;  the  electrolytic 
process  at  Allentown,  Pa.,  and  Elmhurst,  N.  Y. ; 
the  pollution  of  the  new  municipal  swimming  poo] 
at  Washington  and,  as  indicated  by  dissolved  oxy- 
gen, of  New  York  harbor;  the  admission  of  storm 
water  to  sanitary  sewers  and  of  sewage  to  storm 
drains  at  Newark,  etc.,  etc. 

It  was  decided  to  establish  the  custom  of  meet- 
ing in  this  way  and  at  this  time  every  year. 

Those  present  were:  Walter  E.  Spear,  New 
York  City ;  John  F.  Skinner,  Rochester,  N.  Y. ; 
Edw.  B.  Besselievre,  New  York  City;  F.  C.  Win- 
termute,  Wilkes-Barre,  Pa. ;  Weston  Gavett,  New 
York  City ;  R.  H.  Craig,  New  York  City ;  W.  H. 
Halsey,  Southampton,  N.  Y. ;  Lynn  Perry,  Eas- 
ton,  Pa.;  Amos  Schaeffer,  New  York  City:  R.  F. 
Proctor,  Baltimore,  Md. :  Kenneth  Allen,  New 
York  City;  Ezra  B.  Whitman,  Baltimore,  Md. ; 
G.  L.  Robinson,  New  York  City;  R.  K.  Tomlin, 
New  York  City ;  J.  R.  Van  Duyne,  Newark,  N.  J. ; 
A.  S.  Hirzel,  Wilmington,  Del.;  E.  F.  Koester. 
Wilmington,  Del.;  T.  C.  Hatton,  Milwaukee, 
Wis.;  A.  E.  Phillips,  Washington.  D.  C.  ;  W,  Ga- 
vin Taylor,  Newark.  N.  J.;  Edw.  S.  Rankin.  New- 
ark, N.  J.;  T.  J.  McMinn,  Bridgeport,  Conn.: 
Geo.  A.  Soper,  New  York  City;  Harrison  P. 
Eddy,  Boston,  Mass.;  J.  F.  Jackson,  New  Haven, 
(dun.:  R.  Spurr  Weston.  Boston,  Mass.;  A.  II. 
Pratt,  Newark.  N.  J.;  A.  \Y.  Tidd,  New  York 
City;  C.  L.  Bogert,  Yew   York  City. 


A  Russian-American  Engineering  Society 

Russian  engineers  in  the  United  States  in  1918 
founded  the  "Russian  Engineering  Society  in  U. 
S.    A.."    and    in    1020   this    became    affiliated    with 

the  I  mtcd   Engineering  Society  and  has  its  of- 
fices in  the  I  fnited  Engineering  building,  29  West 

39th   street.   New  York  City.      It   is  a  purelj    pro 

fessioiial  organization  with  91  members. 


i    29,   1921 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles'  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  ohters  who  have  solved  similar  problems 
different  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  can  a  General  Construction 

Organization  Be  Utilized  During 

Winter  Shut-Dow a? 


Office  force  can  investigate,  design  and  im- 
prove ;  prepare,  classify  and  tabulate  data 
and  sometimes  can  revise  contracts.  Equip- 
ment can  sometimes  be  put  on  production 
or  extra  service.  Mechanics  can  be  put  on 
Repairs  and   Construction. 


A  very  important  part  of  the  general  contrac- 
tor's investment,  whether  large  or  small,  consists 
of  his  organization  and  equipment,  both  of  which 
involve  heavy  overhead  and  fixed  charges  that 
run  day  and  night,  involving  a  large  constant  ex- 
pense, whether  or  not  he  is  doing  any  work  on 
which  regular  estimates  will  bring  him  monthly 
payments.  In  fact,  not  only  his  own  time  and  his 
whole  capital,  but  all  of  his  obligations  demand 
direct  or  indirect  constant  outlay  or  payments  of 
some  kind  whether  work  is  going  on  or  not,  and 
much  of  it  cannot  be  avoided  or  diminished  even 
if  all  of  the  work  is  totally  suspended ;  so  that  a 
short  period  of  non-compensated  time  seriously 
reduces  and  may  eliminate  the  net  profits  for  the 
year,  even  if  the  contracts  themselves  are  good 
and  conditions  generally  favorable. 

Most  contractors  experience  more  or  less  dull 
or  idle  time,  especially  in  the  winter,  and  thereby 
suffer  heavy  losses  that  might  be  considerably  re- 
duced by  careful  analysis,  planning  and  energetic 
action.  Producers,  manufacturers,  dealers  and 
most  employees  are  busy  the  year  around,  because 
they  recognize  that  they  would  lie  badly  crippled 
or  ruined  by  idle  periods,  and,  if  necessary,  make 
sacrifices  and  strenuous  efforts  for  continuity  of 
business.  The  contractor  should  strive  as  ear- 
nestly for  uninterrupted,  comfortable  employment 
for  his  men  and  plant  and  can  secure  it  to  a  larger 
degree  than  is  generally  realized. 

SOME  YEARLY  SALARIES  NECESSARY 

It  is  so  difficult  to  secure  satisfactory  men  for 
positions  of  responsibility,  it  takes  so  long  to  train 
them  and  it  is  necessary  to  have  them  so  promptly 
for  important  work,  that  allowance  must  be  made 
in  overhead  charges,  distributed  on  estimates  ami 
bids,  for  keeping  the  best  foremen,  superintend- 
ents, and  a  few  office  men  and  sometimes  first- 


class  workmen,  over  the  intervals  between  one 
job  and  another.  These  men  will  be  more  con- 
tented and  efficient  and  it  will  be  very  much  more 
profitable  to  the  contractor,  if  employment  be 
found  for  them  than  to  have  them  idle,  and  there 
are  many  ways  in  which  employment  can  be  made 
advantageous,  chiefly  by  doing  necessary  things 
that  can  be  attended  to  before  or  after  the  busy 
construction  period  when  time  is  limited  and  im- 
portant duties  are  urgent. 

ANTICIPATING    INVESTIGATIONS 

Inquiry  among  public  officials,  corporations, 
and  former  clients  or  their  friends  will  often  dis- 
cover  future  work  that  has  not  yet  been  an- 
nounced, and  the  contractor's  estimator  or  assist- 
ant engineer  may  be  able  to  make  reconnoisance 
of  the  territory,  study  transportation  and  facili- 
ties, investigate  local  conditions;  prospect  for 
stone,  gravel,  timber,  water,  transportation,  and 
even  indirectly  for  labor;  make  borings;  and  in- 
vestigate local  conditions  so  as  to  make  a  far 
more  intelligent  bid  and  develop  special  features 
that  could  not  be  done  in  the  brief  time  often 
allotted  to  the  preparation  of  a  bid,  after  the  in- 
vitations have  been  issued.  This  work,  of  course, 
is  a  good  deal  of  a  gamble  and  should  not  be  un- 
dertaken expensively  unless  there  is  strong  prob- 
ability of  a  favorable  opportunity  to  bid  in  the 
near  future. 

REVISING   DESIGNS 

If  engineers  and  owners  can  be  persuaded  to 
issue  specifications  and  plans  in  advance,  or  to 
old  friends  confidentially,  the  contractor  and  his 
staff  can  profitably  study  them  very  critically  and 
note  wherever  immaterial  changes  could  be  made 
so  as  to  allow  the  use  of  materials,  supplies,  ma- 
chinery or  equipment  that  is  cheaper,  more  con- 
venient or  more  easily  obtained  by  the  contractor  ; 
to  use  different  grades  or  sizes  and  eliminate  small 
quantities,  odd  sizes  or  special  materials  that  are 
difficult  to  obtain,  or  substitute  an  equally  good 
article  or  modify  some  of  the  methods  or  require- 
ments without  in  the  least  injuring  the  construc- 
tion or  the  owner's  interests,  while  it  expedites 
the  work  and  is  advantageous  for  the  contractor. 
Many  of  these  changes,  if  properly  presented,  will 
be  entirely  acceptable  to  the  owner  and  engineer, 
and  others  may  be  made  by  way  of  exchange,  the 
contractor  offering  some  concession  or  advantage 
to  compensate  for  the  favors  granted  him.  A  state 
of  willingness  to  reciprocate,  and  an  honest  effort 
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to   do    first-class   work,    will   generally   be   appre- 
ciated. 

FINISHED  AND  UNFINISHED    WORK 

Fur  unfinished  work,  future  operations  should 
be  very  carefully  studied  and  scheduled  and  all 
operations  listed  in  order,  with  the  probable  date 
of  commencement  and  completion,  the  number  of 
men  and  the  plant  and  materials  recjuired  at  the 
given  date  in  order  to  avoid  all  delay,  confusion 
or  interference.  These  data  should  be  carefully 
cl  issified  and  arranged  and  placed  in  a  follow-up 
calendar  showing  each  day  what  steps  should  be 
taken,  arrangements  made  or  initiated,  orders 
given,  and  reports  prepared  to  insure  that  every - 
'.:  Tg  and  everybody  will  he  i'<  readiness  without 
f  ..I  when  required. 

Orders  for  supplies  should  be  ready  to  be 
mailed  at  the  proper  time  and  to  be  followed  up 
for  prompt  delivery,  and  arrangements  made  for 
receiving,  inspecting,  storing  and  distributing  the 
supplies.  Possible  difficulties  should  be  antici- 
pated, emergencies  provided  for  and  very  careful 
studies  made  of  the  methods  and  sequence  of  op- 
erations and  of  the  installation  and  service  of  the 
plant  and  equipment,  which  will  often  develop 
changes,  arrangements,  and  convenient  devices 
that  will  make  the  work  safer  or  more  rapid,  will 
eliminate  hand  labor  or  prevent  delay  and  loss  of 
'line.  All  data  required  in  the  field  should  be  veri- 
fied, arranged  and  tabulated  in  convenient  dupli- 
cate form  so  that  the  foremen  and  superintend- 
ents can  have  them  constantly  available  and  refer 
to  them  instantly  by  inspection  without  stopping 
to  make  calculations  in  the  field. 

If  it  has  not  already  been  done,  the  records  of 
previous  work  can  be  analyzed  and  summarized, 
classified  costs  prepared  for  future  estimates,  and 
in  particular  the  time  required  for  certain  opera- 
tions under  given  conditions  and  the  amount  of 
nun  and  plant  employed  on  it,  and  these  recorded 
-ii  as  to  be  available  for  future  comparison  and 
quick  estimates. 

SUPPl  1   Ml    ■.  I   UCJ      WORK 

If  other  construction  work,  heavy  manufactur- 
ing or  production  is  going  on  in  the  vicinity,  the 
contractor  may  be  able  to  secure  sub-contracts  or 
arrange  to  render  special  services  that  will  keep 
some  portion  of  his  plant,  such  as  derricks,  hoist- 
ing engines,  excavating  machinery,  drills,  trucks 
and  the  like  busy  even  at  a  small  profit  and  thus 
keep  the  equipment  and  its  operators  employed, 
pay  overhead  expenses  and  avoid  disorganization 
of  hi-  forces.  Motor  trucks  may  be  utilized  for 
transportation,  commercial  or  industrial  purposes. 

If  supplementary  work  is  required  for  tin-  next 
season's  operations,  much  of  it,  like  building  serv- 
ice roads  and  trail-,  locating,  opening  and  oper- 
ating sand  and  gravel  pit  and  quarries,  building 
i  amps,  clearing  land,  grading,  draining  and  the 

like   can   be   done   during   the    winter;    timber   can 
lined,  -  Hie  '  i'|i-   forms  built,  and  storage  bins 
hi. I  i  ,  t  lice  facilities  constructed. 

REPAIRS  AND  CONSTRUl  [TO      'MENT 

At  the  contractor's  yard  all  of  the  plant  and 
equipment,  from  steam  shovels  anil  locomotives 


down  to  hand  tools,  should  be  carefully  over- 
hauled, inspected,  repaired,  tested,  protected  and 
accurately  listed.  Worn  out  equipment  should  be 
disposed  of  and  all  deficiencies  made  good. 

A  few  mechanics  and  helpers,  according  to  the 
size  of  the  organization,  can  usually  be  very  prof- 
itably employed  in  this  way  and  often  can  build 
special  or  standard  equipment  that  is  certain  to 
be  required  in  the  near  future.  Timbers  for 
wooden  derricks,  jinpoles,  shear  legs,  gantries, 
and  the  like  can  be  framed  and  the  blacksmith 
can  forge  the  necessary  fittings  or  can  modify 
those  left  over  from  other  equipment  or  scrapped 
plant. 

Dump  cars,  wagon  boxes,  buckets,  skips  and 
the  like  that  always  receive  hard  set  vice  and  wear 
out  rapidly,  should  be  repaired,  reinforced  and 
put  in  perfect  order.  When  the  complete  arti- 
cles are  in  bad  condition  the  uninjured  separate 
irons  and  other  trimmings  may  lie  removed  and 
serve  for  new  plant. 

SHOP    AND    YARD    FACILITIES 

An  available  building,  or  if  necessary  a  new 
shed,  should  be  provided  equipped  with  work 
benches,  a  forge,  drill  press,  lathe,  grindstone, 
emery  wheel,  bolt  cutter,  borer,  saw,  and  planer, 
all  of  which,  with  a  little  care,  can  be  secured  at 
a  very  moderate  price  and  can  be  operated  by 
electricity,  by  a  gasoline  motor,  or  even  in  ease  of 
necessity,  from  a  shaft  driven  by  an  engine  of  an 
automobile  truck.  With  such  an  outfit  wood 
work  can  be  done  right  and  simple  iron  work  can 
be  done  promptly  and  cheaply  that  would  be  very 
slow  and  expensive  if  sent  to  a  machinist;  new 
ideas  and  convenient  devices  can  be  worked  out 
practically,  and  much  time  and  money  saved. 

In  such  a  shop  small  sectional  wrooden  buildings 
can  be  manufactured  ready  to  put  together  for 
field  offices  and  store  rooms  ;  simple  trusses,  tem- 
plates, batch  boxes  and  arch  centers  can  be  built, 
trestles  and  runways  prepared,  tool  boxes  built 
and  filled  and  small  tools  and  supplies  examined 
and  sorted,  prepared  and  stored  to  great  advan- 
tage. 

Dry,  safe  yards  should  be  provided,  close  to  a 
railroad  siding,  if  possible,  with  loading  facilities. 
skids  and  shelters  for  storing  heavy  plant  and 
equipment  on  interrupted  jobs  or  at  headquarters 
or  at  sub-stations  in  remote  places  where  plan: 
is  held  for  sale  or  re-shipment.  The  mechanical 
apparatus  should  be  safe  from  thieving  and  muti- 
lation, under  cover  or,  if  necessary,  protected  by 
heavy  tarpaulins.  Lumber  and  timber,  including 
derricks  and  framed  plant,  should  be  protected 
from  rain,  kept  away  from  contact  with  the  soil, 
and  provided  with  abundant  ventilation  and  ex- 
posure to  wind  and  light. 

Irrigation  Project  for  Manila 

The   Philippine   government    is  contemplating 

issuing  $25,000,000  in  gold,  non-taxable,  20-year, 
3.'/.  per  cent  bonds  for  irrigation  and  other  public 
works,  conditioned  upon  the  permission  of  Con- 
gress. The  chief  object  would  be  the  construction 
of  extensive  irrigation  and  flood  control  works  in 
Luzon  and  some  of  the  Other  islands. 


January  20,  1021 
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Payment  for  Sewer 
Manholes 


Customary  methods  of  estimating  amounts 
due   contractor   for  sewers  and   manholes. 


I  ditoi .    Pi  1:1  [I     \\  ORKS, 

New  York  City. 

Dear  Sir: 

What  is  the  customarj   waj   to  paj    E01   .1   manhol . 

Iirirk  sewer?  When  a  contractor  bids,  say,  $10  per  lineal 
Fool  for  a  6-fool  brick  or  concrete  sewei  and  $50  each  for 
manholes  complete,  lias  the  engineer  in  charge  of  the  work 
a  right  to  deduct  the  footage  taken  up  by  the  manhole,  and 
is  His  contention  that  a  manhole  means  from  the  bottom 
if   the  brick    sewer   to   the   top  of   the  manhole   correct? 

The  specifications  or  bidding  sheet  did  not  cover   the  p 1 

in  question  clearly.  The  contractor  claims  that  he  should 
be  paid  regular  price  per  foot  and  also  his  $50  each  for 
manholes,  claiming  that  the  manhole  in  such  cases  means 
from  the  top  of  the  sewer  up  to  and  including  tin  cover 
and  ring. 

In  reply  t<>  t li i ^  question  from  an  Ohio  contrac- 
tor, we  stated  that,  if  the  specifications  and  bid- 
ding sheet  did  n<>t  cover  the  point,  the  court 
would  probably  hold  that  payment  would  he  made 
in  accordance  with  customary  practice  and  would 
receive-  evidence  as  to  what  such  practice  wa-  in 
tint  section  of  the  country.  While  there  may  he 
practice  in  that  particular  locality  al  variance 
with  that  of  the  country  at  large,  we  believe  that 
the  latter  i^  very  generall}  in  Eavor  of  lh  •  con- 
tention of  the  contractor.  The  \er\  general  prac- 
tice, we  believe,  is  to  make  measurements  of  all 
sew  its  continuous,  whether  these  sewers  he  small 
pipe  sewers  or  large  brick  or  concrete  ones. 

As  to  the  method  of  paying  for  manholes,  not 
so  e,reat  uniformity  seems  to  obtain,  although  in 
probably  the  majority  of  cases  the  plan  is  to  pa} 
for  the  manhole  a  lump  sum  either  for  all  mason- 
ic or  for  the  masonry  and  iron  top  combined; 
or  m  some  cases  to  pay  a  lump  sum  for  a  mini- 
mum height  of  manhole,  plus  a  slated  sum  for 
each  additional  foot,  the  height  being  measured 
from  the  top  of  the  manhole  masonry  to  tin-  in- 
\  ert  of  the  sewer 

Standard  specifications  for  sewers  have  been 
adopted  by  the  American  Society  for  Municipal 
improvements,  the  committee  preparing  them  be- 
ing also  members  of  the  committee  on  sewer  spec- 
ifications of  the  American  Society  for  Testing 
Materials.  These  specifications  state  definitely 
how  the  sewers  shall  be  measured,  giving  sepa- 
rate specifications  for  brick,  concrete  and  pipe 
sewers;  ami  in  each  of  these  cases  it  calls  For 
continuous  measurement  without  any  deduction 
for  manholes  or  other  structures.  For  concrete 
-ewers,  the  specifications  for  measurement  read: 
"The  length  of  concrete  sewers  will  be  determined 
l'V  measurements  along  their  inverts  parallel  to 
their  center  lines.  No  deduction  will  be  made  on 
account  of  openings  at  branches  and  manholes." 
I  'ndcr  the  head  of  brick  sewers  it  is  specified  that 
"The  measurement  of  brick  sewers  shall  in  all  re- 
spects conform  with  the  requirements  hereinbe- 
fore specified  for  concrete  sewers."     The  specifi- 


cation   for    measurement   of   pipe    sewers   reads: 

"I  he  length  of  pipe  sewers  to  be  paid  for  will  be 

mud    by    measurement   along   their   invert 

and  no  deduction  will  be  made  on  account 

of  openings  at  manholes." 

In  these  specifications  the  bids  for  manholes 
arc  supposed  to  be  a  lump  bid  lor  the  manhole 
complete,  so  that  no  specifications  are  given  for 
,     .1  -urcment. 

In  the  matter  of  branches,  either  branch  sewers 
or  house  connections,  the  specifications  are  as  ex- 
plicit as  for  sewers.  For  brick  or  concrete  sewers 
it  is  specified  that  "The  measurement  of  a  branch 
concrete  sewer  will  be  made  from  the  inner  sur- 
face of  the  wall  of  the  main  sewer  to  which  it  con- 
ne,  is.  A  reducer  will  be  paid  for  at  the  contract 
price  for  the  sewer  at  the  larger  end  thereof." 
In  the  case  of  pipe  sewers,  measurements  of 
branch  sewers  are  not  dealt  with,  but  the  practice 
of  the  writer  and  most  other  engineers  with  whose 
work  he  is  familiar  is  to  begin  the  measurement 
.of  each  branch  from  the  center  of  the  manhole 
where  it  joins  the  main  sewer.  The  A.  S.  M.  I. 
specifications  specified  in  the  case  of  basin  con- 
nection, that  "the  length  of  such  connections  paid 
for  will  be  the  total  length  measured  along  the 
invert  of  the  connection."  In  the  case  of  house 
connections,  "They  shall  be  measured  from  the 
hub  of  the  spur  attached  to  the  drain,  sewer  or 
riser." 

The  above  practice  as  to  measurement  of  sew- 
ers would  seem  to  be  best  from  several  points  of 
view.  It  simplifies  the  estimate  and  avoids  the 
necessity  of  making  allowances  which  might  eas- 
il\  give  rise  to  dispute  between  engineer  and  con- 
tractor. In  the  case  of  pipe  sewers,  with  the  man- 
hole already  built,  there  is  still  additional  work 
connected  with  adjusting  the  sewer  to  the  inlet 
and  outlet  sides  of  the  manhole  which  adds  at 
least  as  much  to  the  cost  of  construction  as  would 
the-  laying  of  the  5  or  <>  feet  of  sewer  which  the 
manhole  displaces.  In  the  case  of  a  brick  or  con- 
crete sewer,  the  special  work  connected  with  fac- 
ing the  opening  in  the  arch  of  the  sewer  over 
which  the  manhole  is  placed  and  making  a  strong 
joint  between  the  manhole  and  the  arch  of  the 
sewer  generally  adds  as  much  to  the  contractor's 
cost  as  is  saved  by  the  material  omitted  from  the 
sewer  arch  at  the  manhole. 

\fter  all.  however,  the  important  thing  is  to 
have  it  stated  definitely  and  without  possibility 
of  misunderstanding  just  what  is  to  be  included 
in  the  payment  for  the  sewer  and  what  in  the  pay- 
ment for  the  manhole,  and  the-  contractor  can  then 
adjust  his  prices  for  manholes  to  meet  this  un- 
derstanding. Any  specification  which  fails  to 
make  such  definite  provision  for  payment  for 
manholes,  basins,  house  and  other  connections, 
spurs  and  branches  of  all  kinds,  and  all  other  ap- 
purtenances and  additions  to  the  uniform  and  con- 
tinuous sewer  conduit,  is  only  inviting  a  dispute 
between  engineer  and  contractor  which  tends  to 
.  keep  alive  the  unfortunate  antagonism  too  often 
found  between  these  two  classes  of  men  who 
should  co-operate  toward  the  securing  of  the  best 
possible  construction  of  our  public  works. 
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Recent  Legal  Decisions 


NEWS   STANDS    AS   OBSTRUCTIONS    IN    CITY    STREETS 

In  a  decision  holding  that  news  stands  2  feel 
wide  on  sidewalks  in  the  cit)  of  Buffalo,  though 
attempted  to  be  authorized  h_\  the  city,  are  unlaw- 
ful obstructions,  the  New  York  Appellate  Di- 
vision, People  v.  Buck,  1(>3  App'.  Div.  2<>_\  184 
X.  V.  Supp.  210.  states  that  it  is  elementary  law 
that  the  public  is  entitled  to  the  free  and  unob- 
structed use  of  the  city  streets,  and  that  any  ob- 
struction of  such  streets  for  private  use  interferes 
with  the  public  right,  constitutes  a  nuisance,  and 
may  be  removed  at  the  suit  of  the  interested  citi- 
zen. There  are  certain  exceptions  to  this  gen- 
eral statement,  as  where  there  are  temporary  ob- 
structions, or  obstructions  which  the  courts  have 
considered  as  not  amounting  to  a  substantial  in- 
terference with  traffic,  and  as  permissible  and  not 
in  conflict  with  the  purposes  for  which  streets 
and  highways  are  maintained.  It  is  stated  in 
elementary  works  on  Municipal  Corporations  to 
be  a  diversion  of  the  public  streets  lor  private 
use  to  permit  them  to  be  used  for  news  stands. 
The  primary  purpose  of  streets  is  for  the  use  of 
the  public  for  travel  and  transportation,  and  any 
private  obstruction  or  encroachment  which  inter- 
feres with  such  use  is  a  nuisance. 

Under  these  general  rules  it  has  been  repeated- 
ly held  that  storekeepers  cannot  use  any  part  of 
the  sidewalk  for  their  showcases,  show  windows 
and  other  like  purposes,  as  the  right  of  the  public 
is  absolute  and  paramount,  and  the  public  has  the 
right  to  the  use  of  the  entire  street.  There  are 
exceptions,  of  course,  as  where  the  obstructions 
are  for  a  public  use,  like  hitching  posts,  stepping 
stones,  watering  troughs  and  things  of  that  kind. 
In  the  present  case  the  defendants  to  the  action 
of  mandamus  requiring  the  removal  of  25  news 
stands  from  the  public  streets  of  Buffalo  based 
their  argument  chiefly  upon  the  proposition  that 
news  stands  have  now  become  a  public  use.  or  a 
public  benefit,  which  justifies  their  existence  upon 
public   street  s. 

The  Appellate  Division  based  its  decision  upon 
the  authorit)  of  the  only  case  in  the  state  of 
New  York  which  had  been  cited  by  counsi 
which  the  court  had  been  able  to  find,  involving 
the  question  of  the  legality  or  illegality  of  a  news 
stand  upon  a  public  street.  That  is  the  i  a 
People  ex  rel.  Pumpyansky  \.  Keating,  168  X.  Y. 
T.  "That'  was  a  holding  of  the 
New  York  i  ourl  of  appeals  that  a  municipality 
could  not  legallj  grant  a  permit  for  the  erection 
and  maintenance  of  a  news  stand  upon  a  public 
street,  except  in  accordance  with  the  provisions 
of  the  statute'  which  authorizes  the  common  (..un- 
til of  the  city  of  New  York  to  grant  permits  for 
the  erection  of  news  stands  under  the  Stairways 
of  elevated  railroad  structures,  a  space  already 
appropriated  to  the  use  of  the  railroad,  and  from. 
which  the  public  were  excluded. 


SUBCONTRACTOR'S    RIGHTS    UNDER    CONTRACTOR'S    BOND 

The  New  Hampshire  Supreme  Court  holds. 
William  H.  Tower  &  Co.  v.  Long,  111  Atl.  311. 
that  where  a  contract  for  city  improvements  re- 
.pures  the  contractor  to  furnish  a  bond  for  faith- 
ful performance,  a  provision  in  the  bond,  requir- 
ing the  contractor  to  pay  for  all  labor  and  mate- 
rials furnished,  is  binding  on  the  contractor  and 
his  surety,  though  it  was  not  contained  in  the 
original  contract.  The  city  has  authority  to  re- 
quire the  insertion  of  such  a  clause  in  the  bond  for 
its  own  protection,  if  for  no  other  reason,  without 
express  statutory  authority.  Those  who  have 
furnished  materials  used  in  the  construction  of 
public  works,  and  for  which  the  principal  con- 
tractor has  not  paid,  have  the  right  to  enforce 
payment  under  the  bond  by  action  directly  against 
the  bondsmen,  although  they  had  no  knowledge 
of  the  promise  when  made,  or  had  not  expressly 
assented  thereto  before  bringing  the  action,  and 
the  right  to  enforce  such  contract  for  their  bene- 
fit continues  while  the  bond  is  in  force. 


MUNICIPALITY'S   POWER    TO    SELL    DISUSED    PROPERTY 

A  municipal  corporation  rrtay  be  the  owner  of 
two  classes  of  property.  One  class  includes  all 
property  essential  to,  or  even  convenient  for,  tin- 
proper  exercise  of  municipal  functions  and  cor- 
porate powers.  The  other  class  includes  all  prop- 
erty held  for  general  convenience,  pleasure,  or 
profit.  The  corporation  has  usually  power  to  dis- 
pose of  the  latter  class  of  property.  As  an  au- 
thority says :  "Municipal  corporations  possess 
the  incidental  or  implied  right  to  alienate  or  dis- 
pose of  the  property,  real  or  personal,  of  the  cor- 
poration, of  a  private  nature,  unless  restrained  by 
charter  or  statute."  A  Dillon  on  .Municipal  Cor- 
porations, par.  901.  The  Arkansas  Supreme 
Court,  Fessell-Graham,  Anderson  Co,  v.  Forrest 
City.  224  S.  W.  745.  holds  that  a  city  has  author- 
ity to  sell  a  lot  with  a  two-story  brick  building 
on  it,  which  has  been  used  as  a  city  hall  and  for 
other  municipal  purposes,  but  which  has  been 
abandoned  because,  on  account  of  its  location  and 
physical  condition,  it  can  no  longer  be  used  to 
advantage  or  with  economy  for  such  purposes. 


LIABILITY   OF  SUBSCRIBERS   TO   HIGHWAY    FUNDS 

The  Michigan  Supreme  Court  holds.  North 
Star  Township  v.  Cowdry,  179  X.  W.  2'^K  that  a 
subscriber  to  a  highway  fund  was  estopped  to 
question  the  power  of  the  township  to  spend  the 
money  in  connection  with  certain  money  of  its 
own;  the  money  having  been  expended  on  the 
designated  improvement,  and  all  other  subscrib- 
ers having  paid.  One  who  has  received  benefit 
tinder  a  contract  with  a  town  cannot  escape  pay- 
ment therefor  on  the  ground  that  the  contract 
was  ultra  vires. 
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NEWS  OF  THE  SOCIETIES 


Jan.     :ti-r. 

Wisi'i  INSIN 
sion.  mill 
son. 

Jim.  81-Feb.  .">  NATIONAL  I'.RICK 
M  A  N I  ■  K.\  ( "IT  RERS'  ASSOCIATION 
AND  COMMON  BRICK  MANUFAC- 
TURERS' ASSOCIATION  OF  AMER- 
n  w  Join)  meel  ing.  ftotel  Pennsy] 
vania.   New   York    City. 

Feb.  I  —  CI.IOVIOI.AXI.  SUCTION. 
AMERICAN  society  OF  MECHANI- 
CAL ENGINEERS.  Cleveland  Engi- 
neer! n:.'  Society's  r us. 

Feb.  1-2 — NEW  5TORK  STATIC  AS- 
SOCIATION OP  BUILDERS.  Conven- 
tion.    Rochester,  N.  Y. 

Feb.  2— SOCIETY  OF  AUTOMOTIVE 
ENGINEERS.  Hotel  Morrison,  Chi- 
cago. 

Feb.  1,  2,  a  —  ONTARIO  PRO- 
FESSIl  >NAL  MEETING  in  i  onjum  - 
linn  with  the  annual  meeting  "t"  the 
Engineering  institute  of  Canada.  To- 
ronto. 

Feb.  4  -  CANADIAN  SECTION, 
AMERICAN  WATER  WORKS  ASSO- 
CIATION. 1st  general  meeting.  King 
KilWiiril  IImI'I.  Tiininlii.  Si-creta  rv- 
treasurer,    H.    G.    Hunter,   Montreal. 

Feb.  7 — PORTLAND,  OREGON  SEC- 
TION. AMERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS'. 

Feb.  7-8 — FLORIDA  ENGINEER- 
INC  SOCIETY.  Annual  meeting. 
I. a  lie  wood,    Fla. 

Feb.  8 — BOSTON  SECTION,  AMERI- 
CAN SOCIETY  OF  MECHANICAL 
ENGINEERS. 

Feb.  »-12  —  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION.  Eight- 
eenth  annual  convention,  eleventh 
American  Good  Roads  Congress  and 
twelfth  National  Good  Roads  Show, 
i  loliseum,  Chicago.   111. 

Feb.  10 — SOCIETY  OF  AUTOMO- 
TIVE ENGINEERS,  Hotel  New 
Southern.    Columbus,    O. 

Feb.  11-12  —  ENGINEERING  SO- 
CIETY OF  WISCONSIN.  Annual 
nil. 'ling.  Madison.  Secretary,  Leonard 
S.   smith,   Madison.  Wis. 

Feb.  14-16  —  NATIONAL  CIVIC 
FEDERATION.  21st  annual  meeting. 
Hotel   Astor,  New   York. 

Feb.  14-16  —  AMERICAN  CON- 
CRETE  INSTITUTE.  Annual  meeting. 
Auditorium  Hotel,  Chicago.  111.  Sec- 
retary, Harvey  Whipple,  New  Tele- 
graph Building,  Detroit.  Mich. 

Feb.  16-18  —  AMERICAN  IN- 
STITUTE OF  ELECTRICAL  ENGI- 
NEERS'. Seventh  midwinter  conven- 
tion. Engineering  Societies'  Building. 
TION,  AMERICAN  SOCIETY  OF 
New    York   City. 

Feb.  2:1-  MOW  YORK  SECTION. 
AMERICAN  SOCIETY  OF  CIVIL  EN- 
GINEERS.  Meeting  postponed  from 
Feb.    16. 

Feb.    us  PHILADELPHIA    SEC- 

MECHANICAL     ENGINEERS.       Engi- 
neers' club  of  Philadelphia. 

Feb.  28  —  CHICAGO  SECTION, 
AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL   ENGINEERS. 

March      14— AMERICAN     ASSOCIA- 
TION    OF      ENGINEERS.        The     third 
annual   railroad   conference.     Chicago. 
April  27-20 — UNITED  STATES 

CHAMBER   OF  COMMERCE.     9th  an- 
nual   meeting.      Atlantic   City,   N.   J. 

May  »-ll — AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  7th  annual 
convention.     Buffalo. 

May  17-19— NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort    Wayne    .Ind. 

June  -CONFERENCE  OF  MAYORS 
AND  OTHER  CITY  OFFICIALS.  State 
of  N.  Y.  12th  Annual  Conference. 
Elmina.  N.   Y. 

June  «-10,  1321— AMERICAN  WA- 
TER WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland.  Ohio.  Sec- 
retary. J.  M.  Diven.  153  West  71st 
St..  New  York. 


.1 •    7-!>      NATIONAL     FIRE     IMJO- 

TECTION        ASSOCIATION  Innual 

i  mi:      San   Francisco,  Cal. 

Oct.,   1021       IOWA   SECTION,    AMER- 
ICAN      u  ATER      WORKS      ASSi 
Tli  IN.        Sevi 
Omaha,   Neb. 

IMER1I    \\    SOCIET1    OF    CIVIL    I.N 
GINEERS 

The  annual  meeting  of  the  Ami 
ietj  of  Civil  Engineers  opened  un 
January  19,  at  the  Engineering  Societies 
building,  New  York  City,  with  Presi- 
dent Arthur  P,  Davis  in  the  chair.  The 
meeting  opened  with  the  report  of  the 
board  of  direction,  alter  winch  the  fol- 
lowing members  to  the  nominating 
committee  were  elected  to  serve  for 
the  coming  year:  W.  T.  Chevalier,  A. 
I.,  rohnson,  J.  H.  VanWagenen,  George 
H.  Tinker,  E.  E.  Weymouth,  J.  H. 
Brillhart  and  T.  H.  Menas.  The  fol- 
lowing committees  then  reported  in  de- 
tail the  committee  on  the  bearing 
value  of  soils,  represented  by  R.  A. 
Cummings;  the  committee  on  stresses 
in  railway  track,  by  Prof.  A.  N.  Tal- 
bot ;  the  committee  on  highway  engi- 
neering, by  H.  Eltinge  Breed;  and  the 
committee  on  bridge  design  and  con- 
struction, for  which  a  progress  report 
was  given  by  H.  B.  Seaman. 

It  was  voted  to  discontinue  the  board 
of  external  relations,  and  to  have  mat- 
ters of  external  relations  handled  by 
the  board  of  direction  sitting  as  a  com- 
mittee of  the  whole  and  that  local  com- 
mittees be  named  to  work  with  the 
board  members  in  their  districts,  in  or- 
der to  secure  co-ordinated  action.  The 
committee  on  the  revision  of  the  con- 
stitution was  continued  and  instructed 
to  present  its  report  in  time  for  the 
next  annual  convention. 

It  was  announced  that  the  board  of 
direction  had  accepted  the  offer  of  the 
Engineering  Mews-Record  to  contrib- 
ute $2,000  for  the  establishment  of  a 
memorial  to  Arthur  M.  Wellington,  an 
award  to  be  made  each  year  for  the  best 
paper  submitted  on  any  subject  relating 
to  transportation.  Prizes  were  then 
awarded  for  papers  published  by  the 
society  from  January,  1918,  to  May, 
1920,  inclusive. 

The  following  officers  were  elected  : 
President,  George  S.  Webster,  of  Phil- 
adelphia ;  vice-presidents,  E.  E.  Wall, 
"i  St.  Louis;  Andrew  M.  Hunt,  pf 
New  York ;  and  Frank  G.  Jonah,  of  St. 
Louis;  treasurer,  Otis  E.  Hovey.  of 
New  York;  and  directors,  district  1, 
John  P.  Hogan,  New  York;  Ira  W. 
McConnell,  also  of  New  York;  district 
4.  Richard  L.  Humphrey,  Philadelphia, 
Philadelphia;  district  ,  Baxter  L. 
Brown,  of  St.  Louis ;  district  10.  Frank 
T.  Darrow,  of  Lincoln,  Neb. ;  and  dis- 
trict 11,  George  G.  Anderson,  of  Los 
Angeles. 

SAN    FRANCISCO    SECTION.    AMERI- 
CAN    SOCIETY    OF    CIVIL, 
ENGINEERS 

At  the  annual  meeting  of  the  San 
Francisco  section  of  the  American  So- 
ciety of  Civil  Engineers,  the  following 


officers   were   elected    for   the   ensuing 
year  :      President,    F.    R.   Muli- . 

lit.     Thomas     II.     Means; 

asurer,  Nathan  A.  Bowers.    At 
teeting   the    following   add 

wen-  delivered:  "Economic  Aspects 
.  i  the  Present  Situation.''  by  Wigging- 
Modern  Hydraulic 
Equipment,"  bj  E.  C.  Hutchinson;  and 
"Successful  Methods  on  Rush  Con- 
struction," by  Rex  C.  Starr. 

ILLINOIS    SECTION,    VMER.H    VN    <•<>- 

I    IET1      111       I    Mil.     I'.NI.I  NEERS 

At  a  meeting  on  January  13,  the  II- 
ection  of  the  A.  S.  C.  E.  elected 
•  B  Burdick  president  for  the  ei 
year.  .1.  X.  Hatch  was  elected  vice- 
president  for  two  years.  The  Other  of- 
\.  I.  Hammond,  vice-president. 
and  W.  D.  Gerber,  secretary-treasurer, 
each  have  another  year  to  serve. 

PHILADELPHIA     SECTION,     YMF.Iil- 
(   w    SOCIET1    OF   MECHAN- 
ICAL   ENGINEERS 

The  Philadelphia  section  of  the  A. 
S.  M.  E.  held  a  meeting  on  January 
:.'l  in  the  form  of  a  symposium  of 
Hydro-Electric  Power  and  Distribu- 
tion, held  under  the  auspices  of  the 
Engineers'  Club  of  Philadelphia  and 
the  Philadelphia  section  of  the  A.  S.  M. 
E.,  A.   S.  C.  E.,  and  A.  I.  E.   E. 

The  following  subjects  were  dis- 
cussed :  "The  Modern  Hydraulic  Tur- 
bine." by  Frank  H.  Rogers;  "The  Ap- 
plication of  a  New  Method  of  Water 
Measurement  in  the  Efficiency  Tests  of 
the  37,500  h.  p.  Turbines  of  the  Niagara 
Falls  Power  Co.,"  by  Norman  R.  Gib- 
son; "Surges  in  Conduits  and  Other 
Hydraulic  Problems,"  by  Raymond  D. 
Johnson";  "The  Present  Trend  of  Hy- 
draulic Turbine  Development.''  by 
Lewis  F.  Mood  ;  "Niagara  Falls  Power 
Development  and  Its  Products  in  Phil- 
adelphia." illustrated  by  moving  pic- 
tures, by  John  L.  Harper;  and  "Elec- 
trical Features  of  Hydro-Electric 
Power,"  by  David  B.  Rushmore. 

M  TOMOTIVF.  ENGINEERS 

The  annual  meeting  of  the  Society  of 
Automotive  Engineers  was  held  in  New 
York  January  11-13,  routine  business 
was  transacted,  papers  and  discussions 
presented  before  different  sections  on 
body  engineering,  commercial  aviation, 
and  chassis.  There  were  also  held  sec- 
tions f\  aeronautic  engineering,  fuel 
and  highways.  A  carnival  and  a  dinner 
in  th<-  grand  ballroom  of  the  Hotel 
\stoi.  The  standard  committee  made 
reports  under  headings  of  aeronautics. 
ball  and  roller  bearing,  electric  trans 
imitation,  electrical  equipment,  engines, 
miscellaneous,  motorcycle,  non-ferrous 
metal,  radiators,  tires  and  rims,  trac- 
tors and  trucks.  Future  meetings  were 
announced  at  the  Hotel  Morrison.  Chi- 
cago, February  2,  and  at  the  Hotel  New 
Southern,   Columbus.  O.,   February  10. 

CALIFORNIA     MUNICIPAL  LEAGUE 

At  the  meeting  in  Bakersfield,  Cal., 
on  December  16,  of  the  San  Joaquin 
\  ,illi\  Municipalities  Branch  of  the 
California  Municipal  League,  Mayor 
W.  F.  Toomey  of  Fresno  was  elected 
president.  Mayor  Harry  Hawley  of 
Delano  was  elected  vice-president,  and 
Mayor  Isaac  Clark  of  Visalia  was  made 
secretary-treasurer. 


A  report  just  issued  by  the  service 

department  of  the  A.  V  I..  shows  that 
it  placed  :5.24:>  engineers  in  positions 
during  1920.  The  lowest  salary  paid  by 
any  position  tilled  was  $12.">  a  month; 
the  highest  $15,000  per  annum.  The 
ayerage  salary  of  positions  filled  was 
about  $300  a  month;  and  the  total  an- 
nual salary  for  all  positions  filled  dur- 
ing the  year  about  $8,500,000. 

A  resolution  was  adopted  b)  the  so- 
ciety approving  the  efforts  of  the  state 
highway  department  toward  the  super- 
yision  of  the  construction  of  roads  and 
its  declaration  of  the  necessity  of  engi- 
neers being  employed  in  highway  dis- 
tricts only  after  approval  of  the  de- 
partment. 

The  Arkansas  Engineering  Society, 
which,  on  January  17,  voted  unanimous- 
ly to  make  application  for  a  charter  as 
a  chapter  of  the  A.  A.  E..  has  prepared 
ai  engineers'  license  law  for  introduc- 
tion before  the  Arkansas  legislature. 

ASSOCIATED       ENGINEERING       SO- 
CIETIES OF  ST.    LOUIS 

The  Engineers'  Club  of  St.  Louis. 
and  the  local  sections  of  the  A.  S.  C. 
E..  A.  S.  M.  E..  A.  I.  !•:.  E..  A.  I.  M. 
M.  E.  and  A.  S.  R.  E  have  united  and 
formed  the  Associated  Engineering  So- 
cieties of  St.  Louis,  modeled  along  the 
lines  of  the  Federated  American  Engi- 
neering Societies.  The  society  was 
given  permanent  form  at  the  first  meet- 
ing of  the  joint  council,  composed  of 
two  delegates  from  each  of  the  mem- 
ber societies,  held  at  the  Engineers' 
Club  of  St.  Louis  on  January  5.  H.  W. 
Eales,  president  of  the  Engineers'  Club 
of  St.  Louis  was  elected  president:  and 
W  \V.  Horner,  chief  engineer,  sewers 
and  paving,  St.  Louis,  was  elected  vice- 
president. 

KENTUCKY  ENG1  VKEIIS'  CLUB 
The  Kentucky  Engineers'  Club  was 
organized  on  December  20.  and  the 
following  officers  elected:  President, 
C.  \V.  Lovelle;  vice-president.  V,  1'. 
Ligon;  secretary.  W.  M.  Jarvis ;  and 
treasurer.  W.  O.  Snyder. 

THE  ENGINEERS'  (I. I  H  OF 
I '  I  ■  1 1 .  \  I  >  I ".  I .  I '  1 1 1  \ 

(  >n  Friday,  January  21,  a  "Sympo- 
sium on  Hydro-Electric  Power  and 
Distribution"  will  be  held  under  the 
auspices  of  the  Engineers'  Club  of 
Philadelphia  and  the  Philadelphia  sec- 
tions of  the  American  Society  of  Civil 
Engineers,    the    American    Institute    of 

Electrical   Engineers,  and  the   Ameri- 
can   Society  of   Mechanical    Engineers. 
Technical   session   at   2:46   p.   m.   and 

general  session  at  x  p.  in.,  will  be  held 

in   the   auditorium   of   the   Manufactur- 

ei  '  Club. 

Informal  dinner  at  6:30  p.  m.  ai  the 
Bellevue-Stratford  Hotel.  Dinner 
tickets  ($2  50)  can  be  obtained  at  the 
Engineers'  Club. 

The  program  of  the  meeting  in- 
cludes : 

"The     Modern     Hydraulic     Turbine" 
(illustrated),  by   Frank   II.   kogers,  hy- 
draulic engineer.    I.    I'.    Morris   Depart 
ment,  the  William   (ramp  &   Sons   Ship 

ami  Engine  Building  Company, 
"The  Application  of  a  New  Method 

of   Water   Measurement   in  tin-   ElTicien- 
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cy  Tests  of  the  j7,f>00  h.  p.  Turbines 
of  the  Niagara  Falls  Power  Company" 
(illustrated;,  by  Norman  K.  Gibson, 
hydraulic  engineer,  the  Niagara  Falls 
lower  Company,  Niagara  balls.  N.  Y. 

"Surges  in  Conduits  and  Other  Hy- 
draulic Problems"  (illustrated),  bj 
Raymond  D.  Johnson,  consulting  engi 
iner.  New  York  City. 

"The  Present  Trend  of  Hydraulic 
Turbine  Development"  (illustrated), 
bv  Lewis  F.  Moody,  consulting  engi- 
neer, I.  P.  Morris  Department,  ,n< 
William  Cramp  &  Sons  .ship  and  En- 
gine Building  Company. 

"Niagara  Falls  Power  Development 
and  Its  Products  in  Philadelphia'  (il- 
lustrated), by  John  L.  Harper,  vice 
president  and  chief  engineer,  thy  Niag 
ara  Falls  Power  Company,  Niagara 
Falls,   N.  Y. 

Colored  moving  pictures  covering 
power  house  equipment  at  Niagara, 
scenic  views  of  upper  rapids,  the  cat- 
aracts, Goat  Island,  etc.,  construction 
views  of  the  new  100,000  h.  p.  exten- 
sion and  the  erection  of  the  world'. 
largest  hydro-electric  units. 

"Electrical  Features  of  Hydro-Elec- 
tric Power''  (illustrated),  by  Dav«d  B. 
Kushmore,  chief  engineer,  Power  and 
Mining  Department,  General  Electric 
Company,  Schenectady,  N.  V. 

KANSAS    ENGINEERING    SOCIET1 

The  thirteenth  annual  convention  0j 
the  Kansas  Engineering  Society  was 
held  at  Topeka,  on  December  16  and 
17.  The  most  important  feature  of  the 
meeting  was  the  appointment  of  a  leg- 
islative committee  to  introduce  in  toe 
Kansas  legislature  laws  making  the 
registration  of  engineers  compui 
The  principal  speakers  at  the  meetings 
were  Chancellor  E.  H.  Lindley,  of  t la- 
University  of  Kansas,  who  spuke  oil 
"Human  Engineering";  I'.  F.  Walker, 
dean  of  the  school  of  engineering, 
Kansas  University;  F.  M.  Yeatch,  who 
reported  on  sewage;  H.  S.  McFadden, 
Topeka,  on  highways ;  D.  L.  Hammond, 
on  masonry  and  concrete  ;  W.  E.  Bald- 
ry  and  P.  L.  Brockway.  on  the  use  of 
paving  materials;  L.  E.  Conrad,  on 
surveys ;  and  C.  A.  Haskins.  on  water 
works.  F.  W.  Epps,  of  the  State 
Highway  Department  of  Kansas,  read 
a  paper  on  "Bridge  Development  in 
Kansas."  Plans  for  organizing  a 
Kansas  section  of  the  American  So- 
ciety of  Civil  Engineers  were  begun 
by  the  members  of  the  national 
attending  the  state  convention.  A 
committee  was  appointed  for  this  pur- 
pose. The  new  officers  elected  were: 
President,  Dean  P.  F.  Walker ;  vice- 
president,  Lloyd  B.  Smith.  Topeka; 
secretary,  J.  M.  Averill.  Topeka  :  mem- 
bers of  the  state  engineering  council. 
J.  W.  Mavity,  Wellington.  A.  E.  Xoble 
and  Norton;  and  Lloyd  B.  Smith,  mem- 
ber of  the  American  Engineering 
Council. 

UTAH  SOCIETY  OF   ENGINEERS 

The  Utah  Society  of  Engineers  at  a 
recent  meeting  vigorously  favored  the 
development  of  arid  lands,  the  use  of 
Rood  waters  and  the  further  develop- 
ment of  irrigation  in  Utah  in  general. 
The  plan  was  outlined  by  A.  F.  Parker, 
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i  hief  engineer  of  the  Utah  Water  Stor- 
age  Association,  in  a  draft  of  a  bill 
which  it  is  hoped  will  be  brought  in 
si  me  form  before  the  next  Utah  legis- 
la.ure.  The  bill  yvould  create  a  state 
evelopment  service,  folloyving  the 
uggestion  of  the  United  States  Recla- 
mation Service. 


The  delegates  from  thirty  national 
and  regional  organizations  at  the  Na- 
tional Conference  on  Highway  Traffic 
it  ions,  held  in  Washington  on 
January  10-12,  failed  to  agree  in  a 
specified  form  of  uniform  vehicle  law 
nd  by  a  drafting  committee 
which  met  in  Washington  and  prepared 
tiiis  law — the  net  result  of  tin-  meeting 
1  eing  the  endorsement  of  "general  prin- 
i  ipli  ."  which  were  a  practical  dupli- 
cation of  the  uniform  law  prepared  last 
Mar  by  the  Joint  Committee  on  Uni- 
form  Vehicle  Laws.  It  was  soon  found 
that  the  diverse  interests  represented 
could  come  to  no  agreement,  so  the 
committee  on  future  activities  recom- 
mended  that  the  conference  adopt  only 
l:i  neral  principles  for  a  uniform  vehicle 
law,  that  no  final  vote  on  the  proposed 
law  be  taken,  and  that  the  conference 
should  adjourn  with  no  provision  for 
future  meetings. 


The  Iowa  Engineering  Society's  33d 
annual  meeting  which  was  held  in  Des 
Mom  s  January  IS,  19  and  20,  was  the 
most  successful  meeting  in  every  waj 
which  the  society  has  held.  This  meet- 
ing  was  attended  by  327  engineers  and 
10  manufacturers'  representatives.  In 
addition  to  tiiese.  the  wives  of  4a  en- 
gineers outside  of  Des  Moines  attended 
ill  convention  and  enjoyed  the  enter- 
tainment which  was  specially  provided 
for  them. 

The  technical  program  was  carried 
out  substantially  as  announced  in  Pur- 
i  i.    \\  ORKS,  January  22. 

The  folloyving  officers  were  elected 
for  the  ensuing  year:  Professor  John 
II.  Dunlap,  of  Iowa  City,  nresident; 
Alvin  Le  Van,  of  Des  Moines,  vice- 
president  ;  J.  D.  Wardle,  of  Cedar  Rap- 
ids, director,  and  Lloyd  \.  Canfield, 
of    Des    Moines,   secretary-treasurer. 


1  contractors  from  various  sec- 
tions of  West  Virginia  and  Ohio  met 
in     Wheeling     on     December     27     and 

i  the  West  Virginia  Road  Build- 
ing (  ontractors'  Association.  The  fol- 
lowing temporarj  officers  were  elected: 
L  1'.  Miimaw.  president,  and  T.  J. 
Bartrue,  secretary  ami  treasurer. 


At  a  meeting  on  December  21.  the 
Ubanj  Societj  of  Civil  Engineers 
elected  the  following  officers:  Presi- 
dent, Alexander  R.  McKim;  vice-pres- 
ident, Walter  II.  Mansfield;  second 
vice-president,  C.  II.  Wood:  third  via- 
president,  J-  iseph  V  Mui  raj .  Jr. ;  sec 
retary-treasurer,  fohn  W.  Henry;  and 
librarian,  Carl  O.Ullrich. 
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New  Appliances 

Describing  New   Machinery.    Apparatus.  Materials  and  Methods  and  Recent  Int  crest  inj  Installations 


VIJEI!    M  \CHINE,    WITH    CATERPILLAR   TRACTION. 
SIDE    PLATES    REMOVED. 


The  new  snow  loading  machine  man- 
ufactured  In  the  Barber-Greene  Com- 
pany. Aurora,  111.,  is  a  powerful,  self- 
propelling  wagon  loader  type  of  appa- 
ratus designed  to  work  continuously 
from  end  to  end  of  a  long  windrow  of 
snow  turned  up  by  plows  and  clear  a 
0-foot  width  of  it  as  it  advances,  dis- 
charging from  the  elevated  rear  end  to 
a  succession  oi  Murks  driving  under, 
receiving  their  loads,  and  passing  on 
again  to  the  dump  without  interrup- 
tion. 

!t  is  25%  feet  long,  12  feet  4  inches 
high  ami   weighs   10,000  pounds.     It  is 

mounted  on  crawler  tractions  with  cast 
steel  treads  carrying  chilled  cast  iron 
rollers,  having  a  three-point  suspension, 
the  pivoted  front  axle,  the  rear  axle 
secured  to  the  upper  frame  at  two 
points. 

The  rubber  belt  32  inches  wide  and 
22  feet  long  on  centers  has  cleats  20 
inches  apart  and  is  driven  by  a  roller 
chain  on  each  side.  The  snow  plow  has 
a  straight  up  and  down  adjustment, 
scraping  the  pavement  clean  or  ele- 
vating to  clear  obstacles.  It  will  work 
in   wet   or  dry,   hard   or   soft   snow. 

It  is  driven  by  a  4-cvlinder  Buda 
gasoline  engine,  :;:''i  -inch  bore  and  5%- 
inch  stroke.  It  is  controlled  by  three 
levers  and  two  hand  wheels  in  easy 
reach  of  the  operator,  anil  has  a  speed 
of  41)  feet  per  minute  advance  and  107 
feet  per  minute  reverse.  The  capacity- 
is  3  Cubic  yards  per  minute  and  with  it 
in  a  recent  test  at  Chicago  Four  or  five 
men  and  four  trucks  did  more  work  in 
the  same  time  than  fifty  men  and 
twelve  trucks. 

The  machine  is  commended  by  the 
superintendent  of  streets,  t  hicago,  who 
is  using  it  lor  snow  in  winter  and  ex- 
pects next  summer  t,,  us,-  it  for  loading 
ashes  ami  gravel. 
SPALDING    2-IN-l     ROAD     MACHINE 

The  2-in-l  road  machine  made  by 
the    Spalding    Manufacturing   Company 


is  represented  to  sa\e  one-half  the  cost 
of  handling  dirt  in  the  old  way  and  is 
mended  as  a  great  labor  saver 
and  money  saver  for  contractors,  road 
supervisors  and  road  builders.  It  loads, 
hauls  and  spreads  or  dumps  dirt  for 
excavating,  leveling.  idling  shallow- 
places,  drainage,  irrigation  ditching  and 
dam  building.  A  machine  will  load, 
haul  and  unload  forty  to  sixty  loads 
per  day  when  operated  hy  one  man 
anil  a  four-horse  team,  doing  the  work 
requiring  four  men  and  eight  horses 
»  ith    scrapers. 

It  is  claimed  that  it  will  load  1% 
yards  of  unplowed  dirt  in  30  seconds 
and  will  handle  sand,  gravel,  dirt  or 
hue  crushed  stone.  The  machine  is 
provided  with  an  adjustable  tilting  cut- 
ting blade  and  two  side  blades  that 
loosen  the  soil  and  deliver  it  to  an 
inclined  elevator  that  carries  it  up  to 
a  galvanized  steel  wagon  box  having 
a  bottom  composed  of  an  endless  dis- 
tributing belt  made  up  with  transverse- 
slats.  The  machine  at  rest  is  dumped 
bj  a  foot  lever  and  ratchet  arrange- 
ment and  is  provided  with  a  special 
steering  device  that  enables  it  to  turn 
in    an    18-foot   circle. 

\rsTl\    MODEL    li    EXCAA  \TOR 

The  Austin  Machinery  Co..  in  cat- 
alog No.  li.  illustrates  and  describes 
an  excavating  machine  mounted  on 
caterpillar  traction  that,  with  differ- 
ent boom  and  bucket  fittings,  can  be 
used  as  a  drag-line  excavator,  as  a 
steam  shovel,  as  a  railroad  ditcher,  or 
\\  it  1 1  a  clam-shell  bucket  or  a  skimmer 
bucket,  or  as  an  ordinary  locomotive 
crane  or  with  a  magnet   hoist. 

The  principal  features  of  construc- 
tion' include  a  turntable  5  feet  in  di- 
ameter, hoist  drum  121  .  inches  in  di- 
ameter,  1 m  suspension  control  oper- 
ated by  drum  geared  to  main  machin- 
ery, double  cone,  spiral  control,  spring 
release  drum  clutches.  12-inch  friction 
disks  type  inside  band,  swing  clutches 
and   a    four-cylinder  gasoline-type  ma- 


rine enclosed,  heavy-dutj  engine  with 
large  fly  wheels.  The  turntable  and 
center  arc  made  in  one  piece,  and 
multipedal  traction  is  made  with  spe- 
cial pressed  steel  units  with  a  com- 
bined area  reducing  the  load  on  the 
ground  to  59S  pounds  per  square  inch. 
The  machine  burns  from  ■'•■'  to  4.1  gal- 
lons of  kerosene  or  distillate  in  ten 
hours  and  has  traction  speeds  of  hi 
mile  and  of  1  >4  miles  per  hour,  drag- 
line or  hoist-line  speed  of  no  feet 
per  minute,  single  hitch,  and  swing 
speed  of  ,t  V2  r.  p.  m..  giving  it  a  Ca- 
pacity of  300  to  600  cubic  yards  in  ten 
hours   with  a    %  -yard  bucket. 

Used  as  a  drag-line  machine  with  a 
x2     or     %-yard     bucket     an  I     30-foot 

I m,    the    average    working    speed    is 

I  to  3  buckets  per  minute  and  the 
shipping  weight  i*  38,000  pounds.  It 
is  recommended  for  cleaning  or  en- 
larging old  ditches  or  building  levees, 
road  grading  and  sewer  excavations 
and  for  cutting  trenches  as  small  as 
3-foot  bottoms  and    1:1   slopes. 

Equipped  as  a  steam  shovel  with  a 
(>Vz-foot  boom  and  a  % -yara  dipper. 
it  is  economical  for  all  kinds  of  steam 
shovel  work  and  lias  a  long-handle 
dipper  arm  for  the  excavation  of  sewer 
trenches  to  a  maximum  depth  of  14 
feet.  The  rated  capacity  per  hour  for 
deep  cuts  is  from  50  to  60  cubic  yards 
and  for  shallow  cuts  from  25  to  35 
cubic  yards.  The  shipping  weight  is 
35,500  pounds  and  the  average  work- 
ing  speed   1    to   :;   dippers   per  minute. 

When  used  as  a  railroad  ditcher  it 
is  mounted  on  trucks  with  double 
flange  rollers  and  can  be  used  to  ad- 
vantage on  a  flat  car  or  hetween  two 
ballast  cars.  This  equipment  weighs 
24,500  pounds  and  is  suitable  for  use 
as  a  loading  machine  when  the  shovel 
and   dipper  arm   are  eliminated. 

When  equipped  with  a  iO-foot 
trussed  boom  ami  a  clam-shell  hucket 
or  an  orange  peel  bucket  it  is  ef- 
ficiently operated  by  the  two-drum  con- 
trol and  is  recommended  for  sewer 
work,  gravel  hanks,  dredging,  excavat- 
ing and  general  rehandling.  It  will 
handle  coal,  stone,  gravel  or  sand  at 
the  rate  of  400  to  r,no  cubic  yards 
daily,   and    weighs    32,500    pounds. 

When  equipped  with  a  skimmer 
bucket  it  will  make  a  cut  from  a  few 
inches  to  a  foot  in  depth  and  12  to  H 
feet  in  width,  leaving  a  smooth  sur- 
face at  any  desired  grade  or  slope 
and  will  load  sand,  gravel,  clay  and 
houlders  up  to  24  inches  in  diameter. 
It  will  take  up  and  load  broken  asphalt 
pavement  or  any  material  that  can  be 
broken  with  a  plow.  It  will  grade  from 
curb  to  curb  of  a  40-fO0t   street. 

ROAD    CONSTRUCTION     .Wn    MAIN- 
TENANCE   WITH    WHITE 

Tit  I   IKS 

Under  the  above  title  the  White 
Company.  Cleveland,  publishes  a  16- 
page  pamphlet  printed  on  glazed  paper 
and  handsomely  illustrated  to  show  the 
value   of   the   White   dump   trucks    for 
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luilding  and  maintenance,  which 
will  require  a  great  amount  of  equip- 
ment for  the  50,000  miles  of  road  con- 
templated uuiler  Federal  aid  alone  dur- 
ing the  next   few  years. 

A  fleet  of  White  trucks  wen  u 
the  construction  of  many  mill 
eminent  cantonments  and  military 
roads.  Onondaga  cunt).  New  York, 
maintains  a  fleet  of  nineteen  road 
building  White  trucks  and  the  Seiple  & 
Wolff  Construction  Company.  Youngs- 
town,  Ohio,  which  has  done  a  great 
deal  of  road  building,  maintains  a  fleet 
of  ten  White  trucks.  The  Gray  Con- 
struction Company,  road  building  con- 
tractors at  Morristown,  X.  J.,  operates 
twelve  White  trucks  which  they  report 
to  be  always  dependable  and  economi- 
cal to  operate. 

It  is  claimed  that  the  operating  rec- 
ords of  White  truck  owners  in  the  road 
constructing  field  show  that  they  have 
lower  fuel  cost,  are  on  the  job  more 
days  and  in  the  shop  less  days,  and  out- 
last trucks  of  all  other  makes  and  that 
they  can  be  successfully  operated  under 
the  hardest  conditions  doing  the  most 
work  for  the  least  money.  The  trucks 
are  built  of  a  % -ton  light-service  size, 
and  on  2-ton,  3-ton;  3% -ton  and  5-ton 
power   dumping   models. 

BEST  TRACK  LAYER  TRACTOK 

The  Best  Sixty  is  a  gasoline  machine 
with  caterpillar  traction  manufactured 
by  the  C.  L.  Best  Gas  Traction  Com- 
pany. The  four-cylinder  motor  is  of 
the  valve-in-the-head  type  built  for 
heavy  duty.  The  caterpillar  track  is 
made  with  manganese  steel  spools  and 
links  and  carbon  steel  cast  shoes.  They 
are  72  inches  long  and  20  inches  wide 
and  have  dustproof  bearings.  All  por- 
tions of  the  truck  mechanism  are  ac- 
cessible  through    inspection    ports. 

A    NEW   TRAILER    DIMM:    AND 
COOK    CAR 

A  new  dining  and  cook  car  manufac- 
tured by  the  Los  Angeles  Trailer  Com- 
pany, has  a  neat  and  compact  design 
and  is  well  built  and  carefully  ar- 
ranged to  afford  complete  service  for 
a  movable  camp,  being  easily  hauled 
from  place  to  place  by  an  automobile, 
automobile  truck  or  tractor.  It  was 
primarily  designed  for  the  use  of  the 
telephone  company's  held  force,  and 
has  range  and  other  complete  culinary 
apparatus  and  storage  provided  in  the 
rear,  while  the  front  part  of  the  car 
is  reserved  foi  .i  dining  room  seating 
14  perv 


INDUSTRIAL  NOTES 

The  Cutler-Hammer  Manufacturing 
Co.,  of  Milwaukee,  has  opened  a 
branch  office  in  the  Railwaj  Exchangi 
building,  St.  Louis.  Mo.,  of  which 
Harold  Phillips,  recently  manager  of 
tlte    Chicago   office,    will   lie    in   charge. 

The  Trojan  Powder  Co.  has  taken 
•  ver  the  entire  business  heretofore  con- 
ducted by  it  and  its  associated  com- 
panies, the  Pennsylvania  Trojan  Pow- 
der Co.,  the  California  Trojan  Powder 
d  the  Trojan  Chemical  Co..  Inc. 

The  Chicago  Pneumatic  Tool  Co.  has 
appointed  J.  F.  Huvane  as  eastern  man- 
agei  of  compressor  and  engine  sales 
with  headquarters  in  Xew  York  City, 
and  G.  C.  VandenBoom  as  western 
manager  with  headquarters  in  Chicago. 
ItAPin    WORK     OF     AUSTIN     PAVER 

The  28-E  Austin  paver,  the  largest 
of  all  multi-pedal  paving  machines 
made,  has  established  a  record  of  com- 
pleting 87  feet  of  concrete  highway  18 
l\et  wide  in  40  minutes,  equivalent  to 
the  rate  of  about  1  mile  in  five  days, 
on  a  highway  job  in  Pennsylvania. 
LSPHAI/T    PLANT    EXHIBIT 

The  Fast  Iron  &  Machine  Company, 
Lima.  Ohio,  manufacturers  of  Merri- 
in.m  asphalt  plants,  will  exhibit,  at  the 
American  Road  Builders'  show  at  Chi- 
cago, February  '.i  to  12,  a  small  model 
and  will  have  a  line  of  photographs  to 
show  and  printed  matter  to  hand  out. 
The  location,  space  94,  is  close  to  the 
main  entrance,  and  to  the  improved 
Mcrriman  one-car  railroad. 

WARREN  FOUNDRY  *  MACHINE  CO. 

M.  L.  Northrop,  lately  connected 
with  the  Pittsburgh  Meter  Company, 
has  been  appointed  New  England  rep- 
resentative for  the  Warren  Foundry  & 
Machine  Co.,  manufacturers  of  cast 
iron  gas  and  water  pipe,  with  offices 
al   an  Devonshire  street,  Boston.  Mass. 

\r.Y\      PIPE     W  UtEHOTJSE     IN' 
CHICAGO 

The  National  Cast  Iron  Pipe  Co.  an- 
nounces that  immediately  after  Febru- 
ary 1  their  new  warehouse  plant  at  37th 
street  and  South  Ashland  avenue.  Chi- 
,ill  be  in  operation  and  will  car- 
rj  the  largest  and  most  complete  stock 
of  3-inch  to  24-inch  cast  iron  pipe  and 
specials  to  he  found  in  the  United 
States  other  than  on  the  yards  at  a 
large  foundrj  plant;  also  a  complete 
line  of  valve  and  roadway  boxes 
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Young.  James,  has  .esigned  as  a 
member  of  the  Xew  Jersey  State  High- 
way   Commission. 

Takata,  K.,  connected  with  the  Pub- 
lic Works  Department  of  Japan,  is  in 
this  country  studying  our  methods  of 
road  building. 

Washington.  W.  O.,  formerly  County 
Engineer  of  Caldwell  County,  Texas. 
has  been  appointed  highway  engineer  of 
Cameron    County,   Texas. 

Hildebrandt,  John  C,  who  for 
twelve  years  has  been  connected  with 
the  Philadelphia  Trust  Co.,  has  been 
appointed  comptroller  of  the  Pennsyl- 
vania  Slate   Highway   Department. 

Hands,  Stanley  M..  formerly  City 
Engineer  of  Iowa  City.  la.,  has  organ- 
ized and  is  president  of  the  River 
Products  Co.,  a  corporation  which  will 
produce  and  market  building  and  pav- 
ing  materials. 

Crockett,  J.  B.,  has  resigned  as  coun- 
ty engineer  of  Collins  county,  Texas, 
to   enter   the   contracting  business. 

Nicholson,  Maury,  has  been  ap- 
pointed highway  engineer  for  Mobile 
county,  Ala. 

Dilling.  Albert  W.,  has  been  ap- 
pointed chief  engineer  of  the  Sanitary 
District  of  Chicago. 

McDonough.  Charles  J.,  division  en- 
gineer. Xew  York  State  Highway  De- 
partment, died  recently  in  Buffalo. 

Philips.  Hector  S..  who  before  the 
war  was  in  charge  of  the  sewer  draft- 
ing section  of  the  department  of  works. 
Toronto,  has  been  appointed  engineer 
of  sewer  design,   London.  Ont. 

Fish.    Manus    J.,    formerly    superin- 
tendent of  public  buildings  of  Boston, 
Mass,  died  on  December  14  at  his  home 
in  Dorchester,  Mass..  at  the  age  of  61. 
Hastings,  George  B..  city  assessor  of 
Guelph,  Ont.,  has  been  recommended  to 
the  city  council  by  a  special  committee 
of  council  for  appointment  as  city  man- 
ager, succeeding  the  late  T.  J.   Nfoore. 
Wynne-Roberts.  L.  W..  is  now  resi- 
dent engineer  at  Chatham  for  the  On- 
tario Department  of  Public  Highways. 
Murdock.  R.  B.,   executive  engineer, 
of    the    Asphalt    Association,    has    re- 
signed. 

i  opeiiter.  L.  G.,  has  been  engaged 
by  the  San  Diego.  Cal..  water  commis- 
sion to  furnish  plans  and  estimates  for 
converting  Dulzura  creek  into  a  con- 
duit, which  will  convey  the  city  water 
Supply  from  Dulzura  to  Lower  Otay. 

Shilton.  George  S.,  for  many  years 
engineer  in  charge  of  the  collecting  sys- 
tem of  the  Brooklyn  water  works  from 
East  Xew  York  to  Massapequa.  died  at 
his  home  in  Rockville  Centre,  L.  I.,  on 
January  17. 

Morse.  Charles  J.,  formerly  commis- 
sioner of  water  works  and  lire  pro- 
tection of  Lowell.  Mass..  and  previous 
to  that,  commissioner  of  streets  and 
highways,  died  at  his  home  on  Decem- 
ber 20,  at  the  ace  of  seventy  years 

Johnston.  W.  D..  formerly  city  engi- 
neer of  Waterloo,  has  been   appointed 
engineer  of  Black  Hawk  county.  Iowa 
Foust.    Samuel    M..   city  engineer   of 
Connellsville.  Pa  .  died  on  January  .V 
Pierce.  Bradford  D..  for  about  twen- 
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Non-rigid  Bases  For  Pavements 


I!v  Prevost  lluliltaril 


In  an  article  entitled  "Flexible  Pavement  Bases"  published  in  the  January 
29th  issue  of  PUBLIC  WORKS  we  gave  extracts  from  and  abstracts  of 
parts  of  a  paper  presented  before  the  Engineers'  Club  of  Philadelphia  a  few 
weeks  ago  by  Prevost  Hubbard.  This  paper  described  some  tests  made  by 
Mr.  Hubbard  on  rigid  and  non-rigid  bases,  but  only  incidentally  discussed 
the  comparative  advantages  of  the  two.  At  our  request  Mr.  Hubbard  has 
prepared  for  this  issue  the  following  article  in  which  he  states  briefly  the 
advantages  of  asphaltic  bases  for  pavements  from  his  point  of  view.  Mr. 
Hubbard  was  for  several  years  chief  of  the  Division  of  Road  Material  Tests 
and  Research  in  the  Office  of  Public  Roads  of  the  United  States  Department 
of  Agriculture,  and  is  the  author  of  "Laboratory  Manual  of  Bituminous  Ma- 
terials, for  the  Use  of  Students  in  Highway  Engineering."  Recently  he  has 
become  associated  with  the  Asphalt  Association  as  chemical  engineer. 


There  are  two  basic  types  of  highway  design,  the 
rigid  and  the  flexible.  The  first  is  represented  by 
such  pavements  as  Portland  cement  concrete  and 
monolithic  brick,  and  the  second  by  the  various  bit- 
uminous pavements  such  as  asphaltic  concrete  and 
sheet  asphalt.     There  is  also  a  composite  or  semi- 


rigid type  represented  by  the  Portland  cement  con- 
crete base  with  a  bituminous  wearing  course.  A 
pavement  of  the  fully  flexible  type  has  its  base  as 
well  as  its  surface  flexible,  or  is  of  one  uniform 
flexible  material  throughout,  as  in  the  case  of  as- 
phaltic concrete. 


A  1-inch  sheet  asphalt  surface 


SHEET  ASPHALT  ON  FLEXIBLE  BASE  IN  VISALIA,  CALIFORNIA 

n  a  6-inch  asphaltic  concrete  base,  laid  in  1894.     The  city  engineer  reported  in  1920  that  nothing  had  been 
spent   for   maintenance 
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ASPHALTIC   CONCRETE   BASE   IN   ALAMEDA 
i    asphaltic   concrete   surface  on  a  3-inch   asphaltic  concrete 
lid    in    1914.      Present    condition,    excellent.      Maintenance, 
lone.     The    painted    lines    indicated    parking    spaces. 


An  asphalt  base  consists  of  mineral 
bound  together  with  asphalt  cement  and  forming  a 
layer  not  less  than  2l/2  inches  thick.  It  should  not 
be  confused  with  asphalt  binder,  which  is  a  rela- 
tively thin  intermediate  course  placed  between  a 
sheet  asphalt  wearing  course  and  a  foundation 
proper,  and  is  altogether  omitted  when  an  asphalt 
base  is  used,  being  then  unnecessary. 

There  are  two  types  of  asphalt  base  known  as  as- 
phalt macadam  or  the  penetration  type,  and  asphal- 
tic concrete  or  the  mixed  type.  The  asphalt  ma- 
cadam base  is  constructed  in  much  the  same  manner 
as  an  asphalt  macadam  pavement,  but  the  seal  coat 
and  use  of  small  stone  to  fill  surface  voids  should 
be  dispensed  with,  except  that  when  a  sheet  asphalt 
or  fine  graded  aggregate  asphaltic  concrete  surface 
course  is  to  be  laid  upon  it,  the  small  stone  should 
be  used  on  the  top  of  the  base.  The  base  is  usually 
laid  in  one  or  more  courses,  each  varying  from  2l/2 
to  4  inches  in  thickness. 

The  mixed  type  of  base  consists  of  a  coarse  graded 
aggregate  asphaltic  concrete,  laid  and  compacted 
while  hot  in  one  or  more  courses  each  2  to  -4  inches 
thick  in  exactly  the  same  manner  as  the  asphaltic 
concrete  pavement.  As  it  is  neither  necessary  nor 
desirable  to  produce  an  extremely  close  surface. 
there  is  no  need  to  use  mineral  filler  in  its  prepara- 
tion. 

Bituminous  bases  have  been  laid  for  more  than 
40  years,  and  have  given  continuously  satisfactory 
service  for  20  years  or  more  in  Washington,  D.  C, 
Chicago,  Omaha.  Pittsburgh,  Buffalo,  Denver  and 
other  cities.  More  recently  the  use  of  the  asphalt 
base  has  become  more  widespread,  especially  in  the 
west.  The  stateof  Oregon  contains  nearly  7,000,- 
000  square  yards  of  asphaltic  base  and  even  more 
has  been  laid  in  California,  where  Sacramento  has 
laid  more  than  300,000  square  yards,  Fresno  more 
than  255,000,  and  several  other  cities  have  laid 
more  than   100,000  each. 

ADVANTAGES  OF  ASPHALT  BASE 

While  a  rigid  type  of  foundation  relies  upon 
bridging  action  for  support  over  small  areas  of  com- 
pressible subgrade,  the  asphaltic  base,  because  of  its 
flexibility,  maintains  contact  with  the  subgrade  and 
thus  utilizes  its  supporting  value  to  the  fullest  ex- 
tent. Under  many  conditions  which  would  produce 
cracking  in  a  rigid  foundation,  the  slight  yield  of 
an  asphalt   foundation  will  maintain  the  pavement 


Experiments  conducted  by  the  Bureau  of  Public- 
Roads  (described  in  Public  Works  several  months 
agoj  have  shown  that  impact  from  heavy  traffic  is 
one  of  the  most  destructive  agencies  to  which  mod- 
ern highways  are  subjected.  Any  shock-absorbing 
element  in  a  pavement  reduces  the  destructive  ten- 
dency of  impact  to  both  pavement  and  vehicles.  An 
asphalt  base  is  far  more  shock-absorbent  than  a  rigid 
base,  and  in  this  respect  possesses  so  decided  an  ad- 
vantage over  the  latter  that  it  may  under  many  con- 
ditions be  laid  with  safety  to  a  less  thickness  than 
would  be  required  for  a  rigid  base. 

Where  the  wearing  course  is  of  asphalt,  the  as- 
phalt base  offers  additional  advantages.  There  is  a 
firm  bond  between  wearing  course  and  base,  since 
the  asphaltic  base  and  asphaltic  top  knit  together 
to  produce  an  integral  structure  and  materially  re- 
duce all  tendency  of  the  wearing  course  to  shove 
under  traffic  at  the  point  of  contact  between  base 
and  wearing  course. 

In  the   rigid   type  of  base  there  exists  the  same 


FLEXIBLE    BASE    ON    STREET    WITH    TRACKS    IX 
SACRAMENTO 
A  l-'/-inch   asphaltic   concrete   surface  on  a  3^-inch   asphaltic  con- 
crete   base,    laid    in    1915.      Present    condition,    excellent:    cost    for 
maintenance,  none. 

inherent  tendency  to  crack  as  in  the  rigid  type  of 
road,  and  when 'such  cracks  form  they  are  more 
than  apt  to  be  carried  through  the  asphalt  wearing 
course,  while  there  is  little  tendency  for  an  asphalt 
top  to  crack  when  laid  on  a  flexible  base. 

Because  a  rigid  base  is  not  shock-absorbent,  it 
acts  as  an  anvil  upon  which  the  asphalt  wearing 
course  is  subjected  to  a  much  more  severe  strain 
from  the  impact  of  traffic  than  is  the  case  where  the 
base  itself  is  shock-absorbent  in  character. 

Asphalt  is  used  extensively  in  the  water-proofing 
and  roofing  industries  and  a  dense  asphaltic  concrete 
base  with  asphaltic  wearing  course  produces  a  struc- 
ture water-proof  throughout  and  one  therefore  not 
subjected  to  internal  stress  due  to  absorption  oj! 
water  or  to  disintegration  by  frost  action.  <  »n 
the  other  hand,  the  usual  Portland  cement  concrete 
base  is  nut  water-proof  but  actually  absorbs  moisture 
from  the  subgrade  by  capillarity,  which  moisture 
tends  to  expand  the  concrete  and  subject  it  to  inter- 
nal stress.  It  also  frequently  maintains  a  film  of 
moisture  between  it  and  the  asphalt  wearing  course 
which  is  a  source  of  weal  id  may  greatly  ac- 

celerate disintegration. 
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An  asphaltic  base  permits  of  several  economies 
in  construction.  No  type  of  foundation  can  be 
adapted  more  readily  to  the  utilization  of  avail- 
able local  material.  When  laid  in  conjunction  with 
an  asphalt  top  it  requires  only  one  organization 
and  equipment  to  be  maintained  by  the  contractor, 
while,  as  stated  by  a  prominent  contractor,  "Ce- 
ment concrete  requires  additional  equipment  and  a 
different  organization  and  the  work  is  necessarily 
slower  in  progress." 

Where  asphalt  base  is  used,  the  pavement  is  ready 
to  receive  the  wearing  course  immediately,  and  en- 
tire sections  of  the  pavement  may  be  laid  and 
opened  to  traffic  within  a  period  of  24  hours;  while 
a  pavement  of  concrete  or  with  a  concrete  base 
should  be  closed  to  traffic  for  at  least  10  days.  This 
is  often  an  important  consideration  in  both  original 
construction  and  repairs. 

The  maintenance  cost  on  asphalt  pavements  has 
been  as  a  rule  exceedingly  low.  Examples  can  be 
cited  of  such  bases  which  have  given  10  to  20 
years'  service  with  no  maintenance,  notwithstand- 
ing an  increase  in  volume  and  weight  of  traffic 
which  could  not  be  forseen  when  the  pavements 
were  constructed.  In  1S94  the  city  of  Visalia,  Cal., 
constructed  three  blocks  of  asphalt  base  pavement 
on  .Main  Street,  this  being  a  6-inch  base  with  a 
1-inch  sheet  asphalt  wearing  course.  In  June,  1920, 
city  engineer  L.  H.  Gadsby  reported  that  "Nothing 
has  been  expended  for  maintenance  on  this  pave- 
ment and  it  is  in  excellent  condition  today.  We 
have  no  doubt  that  this  pavement  is  good  for  many 
future  years  of  service  in  spite  of  the  tremendous  in- 
crease of  traffic  in  volume  and  especially  in  weight." 
The  same  city  built  10  years  ago  a  4-inch  asphaltic 
concrete  base  without  any  wearing  course,  which 
has  successfully  carried  heavy  traffic  from  trucks 
and  trailers  piled  high  with  fruit.  In  1916  Kings 
County,  Cal.,  constructed  approximately   103  miles 


of  asphaltic  concrete  pavement  consisting  of 
inch  base  and  \l/>  inch  wearing  course.  The  traffic 
-idercd  heavy,  trucks  weighing  10  to  1!  t> in- 
king certain  sections,  but  after  f  years  of  serv- 
ice all  but  one  mile  was  in  excellent  condition  and 
County  Engineer  Roy  Maye  reported  last  year  a 
total  expenditure  for  maintenance  of  this  pavement 
of  but  $1,599.78,  most  of  which  expense  had  been 
incurred  on  one  mile  over  a  stretch  of  poor  foun- 
dation. 


THE  ILLINOIS    STANDARD 


Iii  certain  localities  an  attempt  has  been  made  to 
standardize  the  design  of  all  pavements  for  heavy 
tiaffic  upon  the  basis  of  a  rigid  slab  or  beam  because 
of  its  bridging  value.  Such  pavements  have  been 
adopted  as  standard  by  Illinois,  Clifford  Older. 
chief  highway  engineer  of  that  state,  stating  that 
"A  standard  concrete  slab  7  inches  thick  at  the 
side  and  s  inches  at  the  center  for  16  to  lS-foot 
widths  has  .  .  .  been  adopted  by  the  state  of 
Illinois  as  the  basis  for  all  its  rigid  surfacng."  He 
admitted  that  it  was  a  matter  of  opinion  as  to  how 
much  weight  could  be  given  to  the  transverse 
strength  and  cushioning  effect  of  a  bituminous  wear- 
ing course  and  dismissed  the  subject  by  stating  that 
"It  has  been  decided  for  the  sake  of  simplicity  to 
allow  the  equivalent  of  1  inch  of  concrete  for  both 
the  2-inch  and  3-inch  wearing  surface." 

This  would  require  a  base  ?  inches  thick  at  the 
center  for  sheet  asphalt  or  other  bituminous  wearing 
surfaces,  which  is  one  inch  thicker  than  the  bases 
that  for  years  have  given  satisfactory  service  in 
hundreds  of  cities.  In  addition,  he  requires  a  mix- 
ture of  l:2:3J/2  concrete,  while  1:3:6  concrete  has 
been  in  common  and  satisfactory  use  for  city  traffic 
for  many  years. 

In  certain  quarters  Mr.  Older's  conclusions  have 
been  accepted  apparently  without  question,  but  the 
long   service    history    and    present    condition    under 


ASPHALTIC  CONCRETE  ON  NON-RIGID  BASE  IN  HAYWARD,  CALIFORNIA 
Constructed   in  1908,  with  lj^-inch  asphaltic  concrete  surface  on  3-inch  asphaltic  concrete  base.     The  present  oonditii 

nothing    has    been    spent     for    maintenance. 
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heavy  traffic  of  6-inch  1  ::i  :(3  Portland  cement  con- 
crete base,  with  a  wearing  course  of  2  to  3  inches 
of  asphaltic  concrete  or  sheet  asphalt,  at  least  make 
these  conclusions  questionable  if  they  do  not  abso- 
lutely disprove  them. 

ABSOLUTE  RIGIDITY    SELDOM    NECESSARY — NEVER    DESIRABLE 

'While  the  rigid  type  of  foundation  has  certain 
valuable  characteristics  inherent  to  its  rigidity,  it 
also  possesses  some  objectionable  features  which  do 
not  occur  in  the  flexble  type  of  foundaton.  The 
service  history  of  old  macadam  and  telford  roads 
which  have  been  successfully  utilized  as  founda- 
tions for  asphalt  pavements  is  positive  proof  that 
absolute  rigidity  in  the  foundation  is  not  essential, 
provided  adequate  support  is  furnished  by  the  sub- 
grade.  While  the  stability  of  a  newly  constructed 
broken  stone  foundation  seldom  if  ever  equals  that 
of  an  old  consolidated  broken  stone  road,  the  use 
['halt  in  its  construction  will  produce  an  even 
greater  degree  of  stability,  as  is  well  known. 

No  practicable  design  of  highway  permits  the  as- 
sumption of  more  than  a  temporary  bridging  action 
over  appreciable  areas  of  a  weak  subgrade.  In 
fact,  it  is  now  generally  admitted  that  very  careful 
preparation  of  the  subgrade  is  necessary  to  uni- 
formly support  the  all-rigid  types  of  pavement.  With 
sume  amount  of  care  in  subgrade  preparation  there 
is  probably  less  chance  of  a  failure  in  a  partly  flex- 
ible foundation.  The  failure  of  a  rigid  base  to  suc- 
cessfully bridge  over  large  areas  of  poor  foundation, 
even  when  covered  with  an  asphaltic  wearing 
course,  was  illustrated  by  the  utter  destruction  oT 
such  a  pavement  over  a  sub-base  weakened  by  frost 
action  which  was  described  in  Public  Works  for 
August  14,  1920.     (See  page  134.) 

The  importance  of  impact  in  the  destruction  of 
highways  has  been  referred  to.  In  order  to  com- 
pare the  relative  resistance  of  rigid  concrete  base 
and  asphaltic  base,  experiments  under  impact  are 
being  conducted  by  the  writer.  Some  of  these  tests 
were  described  in  a  paper  which  was  presented  in 
abstract  in  the  January  29th  issue  of  Public  Works. 
It  will  therefore  suffice  simply  to  state  in  this  ar- 
ticle that,  while  the  tests  have  not  yet  been  carried 
to  the  point  where  definite  comparisons  can  be  made 
on  all  designs  and  types,  a  sufficient  number  of  re- 
sults have  been  secured  to  indicate  general  ten- 
dencies. These  show  the  following:  (1)  Compressea 
asphaltic  paving  mixtures  developed  very  decided 
slab  strength  as  measured  by  their  resistance  to  im- 
pact; (2)  in  the  semi-rigid  type  of  construction  the 
asphaltic  wearing  course  greatly  increases  the  resist- 
ance of  the  structure  to  impact. 

IMPORTANCE  OF   SUBGRADE 

The  asphalt  base  has  proved  much  more  popular 
in  the  west  than  it  has  so  far  in  the  east,  but  it  is 
believed  that,  once  given  a  fair  trial  in  localities 
where  it  has  not  yet  been  used,  its  general  adoption 
for  many  highways  which  would  otherwise  be  con- 
structed with  a  more  expensive  rigid  base  will  fol- 
low. Conditions  in  California  were  especially  fa- 
vorable to  this  kind  of  base  in  that  the  soil  and  cli- 
matic conditions  produced  natural  subgrades  with 
high  supporting  value.  Similarly  favorable  condi- 
tion, can  be  obtained  in  other  localities  by  proper 
drainage,  compaction  and  in  some  cases  special 
preparation  and  modifications  of  the  existing  sub- 


grade.  Such  favorable  condition  of  subgrade  hav- 
ing been  obtained,  there  can  be  no  question  that 
flexible  bases  will  prove  as  satisfactory  elsewhere 
as  they  have  been  for  many  years  On  the  Pacific 
Coast,  where  relatively  thin  asphaltic  pavements 
have  for  years  successfully  withstood  the  punish- 
ments of  a  heavy  traffic,  while  under  the  same  con- 
ditions the  rigid  type  of  pavement  has  been  badly 
injured  or  destroyed.  In  many  cases  it  will  cost 
less  to  drain  and  otherwise  improve  the  subgrade 
than  to  provide  the  additional  thickness  of  base  re- 
quired, whether  this  be  of  a  rigid  or  non-rigid  type; 
and  given  a  good  subgrade,  the  flexible  base  may  be 
expected  to  repeat  anywhere  the  success  which  it  has 
had  in  the  western  states. 

Much  can  be  done  toward  keeping  a  subgrade 
dry  by  proper  drainage,  but  some  soils  are  so  per- 
sistently retentive  of  moisture  once  absorbed  that 
it  is  impossible  to  remove  it  with  sufficient  rapidity 
by  any  ordinary  system  of  drains.  Such  a  sub- 
grade  may  frequently  be  greatly  improved  at  rela- 
tively low  cost  by  mixing  sand  with  it,  forming  a 
sand-clay .  road.  Such  a  mixture  will  retain  less 
moisture  than  clay  and  when  moist  will  possess  a 
much  higher  supporting  value  than  moist  clay.  Sim- 
ilarly, sands  which  are  unstable  when  dry  may  have 
their  supporting  value  increased  by  thoroughly  mix- 
ing clay  with  them.  Other  soils  of  light,  pulverant 
character  which  fail  to  compact  satisfactorily  may 
be  hardened  by  a  dressing  of  gravel,  slag  or  broken 
stone.  In  other  cases  it  may  be  necessary  to  dis- 
tribute the  load  over  a  larger  area  by  laying  a  sub- 
base  course  of  gravel,  slag  or  broken  stone.  West- 
ern states  and  cities  have  found  a  4-inch  compacted 
sub-base  adequate  to  care  for  heavy  traffic  in  trunk 
line  routes.  An  old  macadam,  telford  or  gravel  road 
makes  an  excellent  sub-base  when  it  is  available. 

The  above  suggestions  for  the  improvement  of 
sub-base  are  given  merely  to  indicate  that  it  is  prac- 
ticable and  frequently  inexpensive  to  produce  a  sub- 
base  as  favorable  to  a  flexible  base  pavement  as  is 
the  soil  naturally  found  in  the  far  west  where  the 
greatest  experience  and  success  have  been  had  with 
this  type  of  base. 

FOR    NON-BITUMINOUS    WEARING    COURSES 

In  conclusion,  it  may  be  suggested  that  the  as- 
phalt base  is  desirable  not  only  for  bituminous  wear- 
ing surfaces,  but  also  for  brick  and  block  pave- 
ments. A  Portland  cement  grout  filler  in  either 
brick  or  block  construction  produces  a  rigid  pave- 
ment which  requires  a  rigid  base  to  maintain  its  in- 
tegrity. The  National  Paving  Brick  Manufac- 
turers' Association,  although  a  few  years  ago  greatly 
in  favor  of  the  cement  grout  filler,  has  during  the 
past  year  or  two  recommended  the  bituminous  filler. 
Asphalt  filler  for  both  brick  and  stone  block  has 
among  its  advantages  the  prevention  of  cracks 
caused  by  temperature  changes,  ease  of  repair,  and 
accessibility  to  traffic  immediately  after  construction 
instead  of  keeping  the  pavement  closed  for  a  week 
or  ten  days  as  is  necessary  if  a  grout  filler  is  used. 
With  a  bituminous  filler,  a  block  pavement  of  any 
kind — brick,  stone  or  wood — can  secure  many  of  the 
advantages  of  a  flexible  pavement  by  being  placed 
upon  a  flexible  base. 

Absolute  rigidity  is  seldom  necessary  and  is 
never  a  desirable  characteristic  in  a  pavement 
structure. 


February  .".,  i'j^i 
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The  Illinois  Experimental  Highway 


l>\  I'rol.  Chas.  Carroll  Brown* 


Of  the  several  groups  of  pavements  constructed  to  test  or  demonstrate 
the  effect  of  variations  in  paving  materials  or  construction  that  have  been 
installed  and  tested  during  the  past  few  years,  that  now  under  construction 
by  the  Illinois  Division  of  Highways  possesses  several  unusual  features  which 
are  worthy  of  note. 

This  stretch  of  two  miles  can  be  built  and  the  test  completed  without  its 
having  to  carry  any  regular  traffic,  after  which  it  will  become  a  regular  traffic 
highway.  The  sub-grade  and  other  natural  conditions  throughout  the  entire 
route  are  as  nearly  uniform  in  all  particulars  as  could  be  obtained.  Although 
there  are  64  sections,  only  a  few  varieties  of  materials  are  being  tested — in 
fact,  the  entire  test  appears  to  be  chiefly  one  of  concrete  as  a  complete  pave- 
ment and  as  a  base  for  brick  and  asphaltic  surfaces,  and  to  be  made  to  deter- 
mine the  best  method  of  constructing  concrete  pavements  and  bases. 

This  description  has  been  written  after  a  personal  examination  in  combina- 
tion with  a  collection  of  official  data,  by  one  who  needs  no  introduction  to 
the  readers  of  engineering  periodicals. 


A  test  road  is  being  constructed  by  the  Illinois 
Division  of  Highways  for  the  purpose  of  conduct- 
ing experiments  upon  concrete  roads,  and  concrete 
bases  with  brick  and  asphaltic  concrete  wearing 
surfaces,  each  constructed  with  variations  in  thick- 
ness, reinforcement,  treatment  of  wearing  surface, 
etc.,  so  as  to  add  definite  information  and  data  to 
the  theoretical  and  practical  knowledge  of  the  wear 
and  failure  of  highways.  The  ideas  entertained  by 
Clifford  Older,  the  chief  engineer  of  the  Illinois 
Division  of  Highways,  and  adopted  as  a  basis  for 
the  specifications  of  the  highways  of  that  state  are 
generally  known,  and  presumably  a  considerable  part 
of  these  tests  will  be  devoted  to  trying  out  certain 
of  Mr.  Older's  theories,  which  will  be  described 
later  on  in  this  article. 

GENERAL  DESCRIPTION  OF  ROAD 

The  pavement  is  divided  into  sections  100,  150 
or  200  feet  long,  about  40  per  cent  of  them  being 
concrete  pavement  and  the  others  being  brick  pave- 
ment with  bituminous  and  grout  filler,  and  asphal- 
tic concrete  pavement,  both  on  concrete  base,  ex- 
cept for  eleven  sections  of  brick  and  asphaltic 
concrete  which  are  on  a  macadam  base.  It  is  un- 
fortunate that  the  department  has  not  recognized 
the  great  importance  and  value  of  bituminous- 
bound  foundations  for  pavements  for  such  unfavor- 
able conditions  as  are  bound  to  be  found  in  the  sub- 
grade  of  this  test  road  and  that  none  of  the  sections 
have  been  laid  with  such  foundations.  It  is  not 
often  that  conditions  so  uniform  in  all  respects  are 
found  as  there  are  in  this  length  of  pavement,  es- 
pecially when  the  location  of  the  road  is  considered 
and  the  consequent  possibility  of  keeping  general 
traffic  off  until  the  traffic  test  has  been  completed. 

The  road  runs  approximately  east  and  west,  paral- 
leling the  Wabash  railway  on  the  south,  about  14 
miles  west  of  Springfield.  The  entire  test  road  is 
on   a  new   location   intended   ultimately  to   replace 
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another  road  several  feet  away.  Only  one  existing 
road  is  crossed  by  the  experimental  road,  and  this 
crossing  will  be  paved  with  50  feet  of  standard 
s-inch  concrete  pavement.  It  will  be  possible,  there- 
fore, to  construct  the  road,  test  it,  and  repair  or  re- 
construct any  section  that  may  require  it,  before 
turning  the  regular  traffic  over  it. 

The  conditions  as  to  grade,  drainage,  character 
of  soil  in  subgrade,  and  stability  of  the  same  are 
as  nearly  uniform  as  could  be  secured  in  any  two 
miles  of  road.  The  sub-soil  throughout  is  of  brown 
silt  loam — the  common  clayey  soil  of  the  Illinois 
prairies.  Owing  to  almost  entire  lack  of  surface 
drainage  there  are  considerable  areas  where  it  has 
the  appearance  of  black  swamp  soil  and  approxi- 
mates the  waxy  characteristics  of  the  soil  called 
gumbo.  The  grades  are  undulating,  varying  from 
zero  for  100  or  200  feet  at  summits  or  bottoms  of 
grades  to  a  maximum  of  0.4  per  cent  for  even 
shorter  distances,  the  grades  averaging  0.1  per  cent. 
Concrete  box  culverts  are  placed  at  the  bottom  of 
each  of  the  two  principal  synclines,  which  connect 
side  ditches,  but  as  there  seems  to  be  no  outlet  for 
these  ditches  the  culverts  simply  equalize  the  water 
level  on  the  two  sides  of  the  road.  The  railroad 
cuts  off  surface  drainage  from  the  north,  while 
on  the  south  the  land  slopes  partly  toward  the  road 
and  partly  from  it.  Drainage  ditches  of  the  road 
that  crosses  the  test  road  and  those  of  the  two  roads 
at  the  ends  of  the  test  road  will  probably  remove 
some  of  the  water  from  these  ditches.  It  is  prob- 
able, however,  that  after  heavy  rains  water  will 
stand  in  the  side  ditches  of  the  test  road  for  consid- 
erable distances  until  it  evaporates  or  soaks  into 
the  comparatively  impervious  sub-soil.  It  was  in- 
tended to  test  the  effect  of  sub-soil  drainage  upon 
the  moisture  in  the  subgrade,  but  difficulty  of  secur- 
ing an  outlet  for  the  drains  prevents  this.  There 
are  many  square  miles  of  Illinois  area  that  approxi- 
mate more  or  less  closely  to  these  conditions,  which 
are  about  as  unfavorable  i"  road  maintenance  as 
could    be    found,   and    a    pavement   that   will    stand 
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traffic  on  this  test  road  under  its  worst  conditions 
will  stand  the  same  traffic  on  any  road  in  the  state. 

After  the  road  has  been  constructed  it  is  pro- 
posed  to  subject  it  to  artificial  truck  traffic,  grad- 
ually increasing  the  weight  of  this  until  it  exceeds 
by  about  50  per  cent  the  road  limit  set  by  the  Illi- 
nois highway  regulations.  It  would  seem  advisable 
to  continue  such  tests  through  periods  when  the 
subgrade  will  have  its  lowest  value  for  supporting 
paving  traffic,  that  is.  when  the  moisture  in  the  soil 
is  at  a  maximum.  Any  differences  in  the  amounts 
of  moisture  in  the  subgrade  during  the  testing  peri- 
ods might  easily  make  material  difference  in  the 
effects  of  the  loads  upon  the  pavement  slabs  of  the 
various  materials,  and  mention  should  be  made  of 
any  such  difference  in  the  bulletin  which  Mr.  Older 
promises  descriptive  of  the  details  of  the  design  and 
construction,  plan  of  loading,  and  apparatus  for 
and  methods  of  observation. 

The  road  is  to  be  built  directly  by  the  division  of 
highways,  using  state  equipment  and  labor  employed 
for  this  job.  E.  M.  Fleming,  acting  road  engineer, 
is  the  engineer  in  direct  charge  of  construction  and 
is  td  be  highly  commended  for  the  careful  way  in 
which  the  details  are  being  carried  out.  The  ques- 
tion of  variations  in  methods  of  construction  is  prac- 
tically eliminated,  at  least  so  far  as  the  work  al- 
ready constructed  is  concerned.  It  is  to  be  hoped 
that  the  winter  intermission  will  not  change  condi- 
tions enough  to  introduce  any  uncertainties  of  this 
kind. 

In  the  construction  of  the  concrete  pavements 
and  bases,  Heltzel  steel  forms  were  used  and,  for 
the  concrete  pavements,  the  Parrish  road  tamper 
and  finisher.  The  proportions  and  mix  for  the  dif- 
ferent sections  of  concrete  will  be  described  in  de- 
tail later  on. 

TESTS   TO  BE   MADE 

Pressure  cells  such  as  are  used  by  the  United 
States  Bureau  of  Public  Roads  have  been  inserted 
at  regular  intervals  along  each  edge,  the  center,  and 
in  some  places  at  the  quarters  of  the  road,  by  which 
the  behavior  of  the  subgrade  before  and  during 
loading  can  be  observed.  Special  observation  pipes 
have  been  set  on  each  25  feet  of  the  length  of  the 
road.  At  each  section  one  observation  pipe  is  set 
18  inches  from  each  edge  of  the  pavement  and  an- 
other is  set  at  the  center,  while  in  some  places  addi- 
tional pipes  have  been  set  midway  between  the  sides 
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GOLDBECK  EARTH  PRESSURE  CELL 
The  cell  is  a  hollow  metallic  disk,  one  face  of  which  (top  face 
is  an  clastic  metal  diaphragm.  The  cell  is  buried  in  the 
earth  under  the  pavement.  The  earth  pressure  keeps  the  dia- 
phragm pressed  against  the  rounded  surface  of  the  metal  button, 
thus  closing  an  electric  circuit  carried  by  wires  to  the  top  of  the 
dam  through  a  small  air  pipe,  as  shown.  When  a  measurement 
is  to  be  made,  air  is  admitted  into  the  hollow  of  the  cell  from 
a  compressed  air  tank,  thus  balancing  the  earth  pressure,  till,  just 
at  equilibrium,  the  diaphragm  is  forced  outward,  breaking  the 
electrical  contact  with  the  button.  The  break  is  indicated  by 
the  goiov:  "nt  of  a  small  electric  indicator  lamp  in  the  circuit. 
The  pressure  is  then  read  on  an  air  gage  connected  with  the  air 
pipe   line. 


and  the  center.  At  the  bottom  of  each  pipe  a  loose 
brass  disk  lies  on  the  subgrade.  By  means  of  an 
inner  pipe  the  disk  is  forced  down  when  a  load 
deflects  the  pavement.  An  Ames  dial  is  used  to 
measure  to  permanent  or  temporary  depression  of 
the  subgrade.  The  supporting  power  of  the  soil 
may  be  measured  independently  by  loading  the  disk, 
by  removing  the  disk,  samples  of  the  sub-soil  can 
be  taken  as  desired  in  order  to  determine  their 
moisture  content  or  other  characteristics.  The  top 
of  the  outer  pipe  is  flush  with  the  top  surface  of 
the  concrete  and  is  closed  with  a  plug  to  keep  out 
the  water  and  dirt,  which  plug  is  easily  removed. 
Observations  of  the  sub-soil  action  should  give 
data  of  great  value,  and  the  relations  of  compressi- 
bility and  moisture  content,  of  load  and  compres- 
sion, and  possibly  of  swelling  and  moisture,  will 
have  light  thrown  upon  them  proportional  to  the 
extent  of  the  observations  and  the  care  with  which 
they  are  made. 

THE    ILLINOIS    THEORY   OF   PAVEMENTS 

In  a  paper  by  Chief  Engineer  Older  before  the 
recent  meeting  of  the  Association  of  State  Highway 
Officials,  he  developed  the  present  tentative  method 
of  design  of  rigid  pavements  used  in  his  department, 
and  gave  the  reasons  therefore  so  far  as  they  have 
been  definitely  determined.  He  assumes  as  dem- 
onstrated that  wear  of  the  surface  of  rigid  pave- 
ments on  well-constructed  rural  highways  is  a  neg- 
ligable  factor  and  that  internal  stresses  due  to  the 
expansion  of  the  pavement  can  be  resisted  by  the 
pavement  material.  He  acknowledges  that  no  meth- 
od has  yet  been  devised  for  preventing  the  cracks 
that  occur  in  rigid  pavements,  but  states  that  if 
they  are  properly  cared  for  they  affect  the  rigid 
slabs  between  cracks  and  joints  only  as  they  may 
affect  its  strength  or  load-carrying  capacity, 

The  thesis  of  his  paper  was  the  determination  of 
the  characteristics  of  a  design  which  will  give  slabs 
or  fractions  of  slabs  sufficient  strength  to  carry  the 
loads  to  which  they  will  be  subjected. 

He  assumes  as  a  demonstrated  fact  that  a  con- 
centrated load  on  the  slab  at  or  near  its  center  will 
have  much  less  effect  than  one  on  an  edge  of  the  slab, 
and  that  one  at  the  intersection  of  edges,  joints  or 
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cracks,  thai  is.  at  a  corner  of  a  slab  nr  fraction 
thereof,  will  have  the  greatest  effect  in  breaking  the 
slab.  It  is  therefore  necessary  to  so  design  the 
entire  slab  that  the  corner  will  carry  the  imposed 
loads. 

Some  investigations  by  the  Illinois  <li\  ision  of 
highways  as  well  as  experiments  by  the  United 
-  Bureau  of  Public  Roads  show  that  clay  soils 
have-  their  supporting  capacity  greatly  reduced 
in  some  proportion  to  the  amount  of  moisture  con- 
tained in  the  clay.  Much  of  the  soil  of  the  Illinois 
corn  belt  is  clay  that  absorbs  moisture  rapidly  and, 
under  the  very  generally  existing  conditions  of  rain- 
fall and  lack  of  drainage,  may  have  its  supporting 
capacity  near  the  surface  reduced  almost  to  zero 
for  a  considerable  part  of  the  year.  Under  what 
may  !  e  o n  conditions  this  lack  oi 

s'H  ;  i'rl  :  i  i  ower  may  be  observed  quite  frequently. 
Mr.  Older  cited  an  ls-foot  pavement  laid  on  a  sub 
grade  on  which  no  rain  had  fallen  for  t>  weeks, 
which  subgrade,  when  the  pavement  was  about  a 
month  old  and  following  two  days  of  drizzly  rain, 
was  found  to  contain  about  1?  per  cent  of  moisture 
under  the  center  of  the  slab. 

He  considers  it  proper,  therefore,  to  assume,  for 
the  purpose  of  making  the  corners  of  the  slab  as 
strong  as  the  center,  that  the  supporting  power  of 
the  clay  under  a  corner  is  or  may  be  zero.  The 
design  of  the  entire  slab  depends  therefore  on  the 
design  of  the  corners. 

Another  assumption  is  that  no  economical  use  of 
reinforcing  steel  has  yet  been  devised. 

It  is  proposed  to  omit  bituminous  filled  expan- 
sion joints  and  to  use  instead  frequent  dividing 
planes  with  dowel  pins  or  tongue-and-groove  joints. 
SO  that  the  erractic  transverse  cracks  may  be  ex- 
pected not  to  open  materially.  Such  a  joint  has 
been  formed  in  the  experimental  pavement  by  using 
,i  strip  of  horizontally  corrugated  galvanized  metal 
set  in  the  vertical  joint  between  sections.  The  same 
sort  of  joint  is  used  longitudinally  down  the  center 
of  some  of  the  sections  of  the  experimental  pave- 
ment. 

It  is  believed  that  with  this  sort  of  a  joint  a 
wheel  load  placed  on  one  side  of  a  joint  or  crack 
near  a  corner  may  be  considered  as  divided  equally 
between  the  adjacent  corners.  With  bituminous 
filled  expansion  joints  or  infrequent  contraction 
joints  or  dividing  planes,  the  wheel  load  must  ail 
be  considered  as  being  carried  by  one  corner,  ac- 
cording to  Mr.  Older. 

Observations  of  vibrations  in  slabs  and  especially 
at  corners  with  loads  passing  near,  indicate  that  the 
effect  of  impact  may  be  considered  as  offset  by  sub- 
grade  support,  and  improbability  of  the  maximum 
wheel  load  ever  being  applied  at  the  point  causing 
maximum  movement. 

With  a  given  load  at  a  slab  corner,  the  natural 
tendency  would  be  for  the  slab,  acting  as  a  beam 
supported  at  one  end  and  free  at  the  other,  to  bend 
downward,  setting  up  a  tensile  stress  in  the  upper 
part  of  a  cross  section  taken  at  an  angle  of  45  per 
cent  with  the  two  edges  of  the  slab  that  meet  at  this 
corner.  The  perpendicular  distance  from  the  cor- 
ner to  this  critical  section  is  unknown,  but  the 
length  of  the  critical  cross  section  is  twice  the  pei- 
pendicular  described.     Using  the  standard   formu- 


la for  the  depth  of  slab  in  terms  of  moment  of  in- 
ertia, the  unknown  disappears  in  the  reduction  and 
the  value  of  the  depth  of  the  slab  is  found  to  be  the 
square  root  of  the  quotient  obtained  by  dividing 
three  times  n  the  corner  by  the  allowable 

tensile  stress  of  the  material  in  the  upper  pan  of 
the   slab.      If   the    load    is   assumed    to   be   divided 
between  two  adjacent  slabs,  the  quantity  under  the 
radical   will    be  divided  by   two.     In  other   words. 
the  depth  of  the  slab  will' be  the  same  throughout, 
and  independent  of  the  distances  of  the  section  from 
id. 
Mr.  <  >Ider  dries  not  consider  the  shear  set  up  in 
the  slab  by  the  load,  but  a   few  moments'  consid- 
eration will  snow  that  it  is  of  importance  for  only 
•i  distance  from  the  corner  and  that  the  load 
as    ordinarily    applied    to    the    corner    through    the 
rig  of  the  tire  on  the  slab  will  probably  more 
over  the  critical  section  on  account  of  shear. 
Instances  were  cited  of  breaks  made  at  corners 
which  confirm  the  judgment  exhibited  in  the  above 
.  "iimption   and   deductions   therefrom.      The   fiber 
stress  in  the  concrete  will  be  shown  by  ci  imputation 
to  be  about  750  pounds  per  square  inch  but  is  un- 
doubtedly less  at  or  near  the  corner  for  the  reasons 
just  given.    The  modulus  of  rupture  of  the  concrete 
in  one  example  cited  was  probablv  between  500  and 
600  pounds  per  square  inch.    Only  12  corners  were 
1  Token   out  of   several   hundred   in  the  case  under 
consideration,    indicating  that   the  maximum   com- 
puted  stress   is   seldom   or  never   reached   and   the 
ultimate    strength    of    the     concrete     was     seldom 
reached:  owing  partly  to  support  to  some  extent  by 
the  subgrade.  partly  to  mutual  support  of  adjacent 
corners,  and  to  the'  fact  that  the  truck  loads  only 
approach  the  corners  when  two  trucks  turned  out 
to    pass   each   other.      Only   about    1,500   loads   of 
stone  were  hauled  during  the  period  of  investiga- 
tion,   the   other   loads   being   negligible   in   number 
and  weight. 

Said  Mr.  Older:  "The  further  investigation  of 
slab  deflections  and  stresses,  the  effect  of  mix.  type 
<f  wearing  surface,  etc.,  on  modulus  of  rupture,  the 
supporting  capacity  of  soils  with  varying  moisture 
content,  the  variation  of  the  moisture  content  and 
supporting  capacity  of  such  soils  under  pavement 
slabs  at  different  seasons  and  with  different  tvpes 
of  drainage  systems,  the  compression  of  soils  under 
repeated  loads,  the  possibility  of  largely  controlling 
the  location  of  longitudinal' and  transverse  cracks 
by  sheet-metal  divisions,  the  mutual  support  of  ad- 
jacent slabs  afforded  by  friction  of  the  rough  sur- 
faces at  cracks,  the  mutual  support  of  adjacent  slabs 
which  may  be  secured  by  artificial  means  at  divid- 
ing planes,  and  other  items  affecting  the  transverse 
supporting  capacity  of  pavement  slabs  is  being  car- 
ried on  in  connection  with  a  two-mile  test  road  being 
constructed  by  the  Illinois  Highway  Department, 
and   at   favorable  points  on   old   pavements." 

By  permission  of  Mr.  Older  and  in  company  with 
E.  M.  Fleming,  acting  road  engineer,  who  has  been 
in  direct  charge  of  the  construction  of  the  experi- 
mental road  on  the  ground,  an  inspection  of  the 
road  was  made  very  recently  bv  the  writer.  From 
the  data  furnished  by  Mr.  Older's  permission  and 
found  in  his  paper  above  referred  to.  and  from  ob- 
servations  made   personally,   the   preceding  general 
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description  of  the  road  has  been  prepared  and  the 
more  detailed  description  given  below.  The  depart- 
ment will,  at  a  later  date,  publish  detailed  accounts 
of  the  design,  construction  and  testing  of  this  road. 
The  writer  is  greatly  indebted  to  the  engineers 
named  and  to  Frank  T.  Sheets,  engineer  of  design, 
for  furnishing  these  data  and  facilities  for  inspect- 
ing the  road. 

(A  detailed  description  of  the  methods  of  con- 
structing the  various  sections  of  the  test  road  will 
be  given  in  a  subsequent  issue.) 

Street  Paving  in 
Goldsboro 

By  W.  A.  Har.lenbergh 


Four  three-bag  batches  carried  in  each  five- 
ton  truck.  Twenty-two  men  lay  one  thou- 
sand square  yards  of  concrete  base  a  day. 

A  short  time  ago  Public  Works  described  a  con- 
crete road  job  in  North  Carolina  where  Ford  trucKS 
carried  one-batch  loads  to  the  mixer.  In  a  large 
street  paving  contract  in  Goldsboro,  N.  C,  5-ton 
trucks  are  used  to  carry  four  three-bag  batches  to 
the  mixer  engaged  in  laying  the  concrete  base  5 
inches  thick.  The  wearing  surface  is  to  be  asphalt, 
and  the  job  involves  the  laying  of  about  60,000 
square  yards  of  l}4-inch  binder  and  l}4-inch  wear- 
ing course.  All  the  work  is  within  the  city  limits. 
The  West  Construction  Co.,  of  Chattanooga,  Tenn., 
is  the  contractor,  and  the  J.  L.  Ludlow  Co.  are  en- 
gineers for  the  city. 

The  work  throughout  is  typical  of  present-day 
construction  where  man  economy  prevails.  (In  this 
connection  it  is  interesting  to  note  that  labor  condi- 
tions are  far  different  now  than  when  the  work  was 
started.  Men  who,  as  common  laborers,  were  get- 
ting $4  per  day  early  in  the  fall,  are  now  drawing 
$2.50  and  there'  are  possibilities  of  another  cut.)  The 
equipment  on  the  job,  which  is  being  pushed  for- 
ward rapidly,  includes  a  grading  scraper,  three  5- 
ton  motor  trucks,  a  paving  mixer,  a  crane  for  hand- 
ling and  unloading  aggregate,  an  asphalt  mixing 
plant,  a  roller  and  some  horse-drawn  trucks.  These 
latter  are  being  used  in  hauling  the  asphalt. 

Inasmuch  as  most  of  the  streets  are  already  fairly 
well  to  grade,  not  much  grading  was  necessary. 
Hand  grading,  with  the  occasional  use  of  scrapers 
and  scraping  graders,  was  the  rule.  Most  of  the  soil 
is  a  kind  of  sandy  loam,  which  handles  well,  but 
ciay  occurs  in  the  lower  sections. 

Following  grading,  the  street  is  rolled  and  the 
concrete  base  is  laid.  This  is  in  accordance  with 
the  usual  North  Carolina  state  practice,  the  base 
being  5  inches  thick,  of  a  1  :">  :5  mix.  Multi-Foote 
paving  mixer  (caterpillar  tread  )  is  used,  turning  out 
three-bag  batches.  The  rate  of  progress  has  been 
very  satisfactory,  and  in  places  where  continuous 
work  is  possible  iruck-loads  of  aggregate 

are  used  per  day.  Each  truck-load  contains  -I  three- 
bag  batches,  which  means  that  as  much  as  1,000 
square  yard!  oi  bas<  an  laid  in  a  day  under  best 
conditions. 


The  mixer  gang  is  small.  It  is  composed  of  the 
engineer,  the  fireman,  two  sub-grade  men,  three 
concrete  spreaders,  and  two  finishers,  a  total  of  nine 
men.  Aggregate,  with  the  cement  dumped  on  top, 
is  brought,  as  already  stated,  in  motor  trucks  and 
the  ready  proportioned  batches  are  dumped  into 
the  mixer  scoop. 

Three  motor  trucks  are  used,  all  5-ton.  Two  are 
Macks,  which  are  owned  by  the  contractor,  and 
the  other  is  a  Federal,  which  is  rented  by  the  hour, 
;:s  needed.  All  have  power  dump  and  metal  bodies, 
which  are  divided  by  hinged  metal  partitions  into 
four  compartments,  each  compartment  being  large 
enough  to  contain  one  batch.  The  truck  is  backed 
up  to  the  mixer  scoop,  the  body  raised  to  dumping 
position,  and  the  gate  to  the  rear  compartment  loos- 
ened. This  allows  the  first  batch  to  slide  into  the 
scoop.  The  truck  is  then  moved  forward  about  a 
foot  so  that  the  mixer  scoop  can  be  raised.  After 
the  mixer  has  been  charged  and  the  scoop  again 
lowered,  the  truck  is  once  more  backed  into  posi- 
tion for  dumping  and  the  next  partition  raised,  al- 
lowing the  second  compartment  to  be  dumped.  This 
process  is  repeated,  the  truck  moving  forward  and 
backward,  until  all  four  compartments  have  been 
emptied. 

It  will  be  noted  that  two  men  at  the  mixer  are 
assigned  to  sub-grade  work.  The  trucks  are  all 
equipped  with  solid  tires,  the  Macks  having  dual 
rear  tires.  All  of  the  trucks  when  loaded  cut  rather 
deeply  into  the  subgrade,  and  the  two  men  are  kept 
busv  repairing  these  cuts,  filling,  spreading  gravel 
where  needed,  etc.  Smaller  trucks,  of  two  or  three 
tons,  with  pneumatic  tires  would  be  a  real  improve- 
ment from  this  point  of  view,  for  even  with  the 
precautions  observed,  some  troubles  have  been  en- 
countered where  the  soil  is  not  well  drained,  or 
where  the  subgrade  is  soft. 

The  trucks  are  loaded  with  sand,  stone  and  cement 
at  stock  piles.  An  Erie  crane,  equipped  with  a  21- 
foot  clam-shell  bucket  handles  the  aggregate,  un- 
loads cars,  etc.  Each  of  the  four  compartments  on 
every  truck  is  marked  to  indicate  the  height  to  which 
it  is  to  be  filled  with  stone,  it  is  then  filled  level 
full  with  sand.  On  top  is  emptied  three  bags  (for 
each  comparment)  of  Portland  cement.  Four  men, 
who  assist  in  leveling  the  loads  and  in  getting  the 
right  amount  of  sand  and  stone  in  each  compart- 
ment, a  foreman  and  checker,  the  fireman  and  the 
crane  engineer  are  assigned  to  this  work,  with  two 
additional  men  to  handle  the  cement. 

Sixty  truck-loads  is  assumed  as  the  proper 
amount  of  work  for  a  ten-hour  day.  This  allows 
about  ten  minutes  for  filling,  loading,  getting  ce- 
ment, and  getting  out.  As  a  matter  of  fact  usually 
half  this  time  is  sufficient,  but  the  three  trucks  are 
now  working  the  mixer  at  capacity.  The  crane  also 
is  used  to  unload  sand  and  stone,  which  are  shipped 
in.  If  allowed  to  work  uninterrupted,  twenty  to 
thirty  minutes  are  sufficient  to  unload  the  average 
car.     Large  stock-piles  are  maintained. 

This  arrangement  shows  nine  men  and  a  foreman 
at  the  mixer,  eight  men  and  a  foreman  at  the  stock- 
piles, and  three  truck  drivers  as  the  entire  mix- 
ing, hauling,  and  laying  gang. 

The  laying  of  the  sheet  asphalt  has  been  started 
only  recently.     The  "hot-stuff"   is  being  hauled   in 
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horse-drawn  trucks,  as  all  hauls  are  short,  most  of 
them  being  less  than  half  a  mile. 

The  asphalt  plant  used  is  one  manufactured  by 
the  One-Fire  Asphalt  Plant  Co.,  of  Chattanooga, 
Tenn.  As  its  name  indicates,  the  plant  operates 
with  only  one  fire  for  power,  drying,  heating,  etc. 
This  plant  was  described  recently  in  Public  Works. 


The  binder  course  is  composed  of  ?•">  per  cent 
stone  and  25  per  cent  sand,  with  about  ',l/2  per  cent 
of  Texas  asphaltic  cement.  The  surfacing  mixture 
is  composed  of  30  per  cent  to  35  per  cent  of  ma- 
terial passing  an  80  screen,  50  per  cent  passing  a  40 
screen  and  the  balance  a  10  screen.  The  asphaltic 
cement  content  is  about  W/2  to  11  per  cent. 


Reinforcing  Concrete  Pavement 

The  function  of  reinforcing  is  described  by  H.  Eltinge  Breed  as  to  "preserve 
the  integrity  of  the  pavement  and  prolong  its  life."  It  lessens  cracking  and 
renders  less  injurious  the  cracks  that  occur.     It  also  takes  stress  and  lessens 

fatigue. 


The  use  of  reinforcement  in  concrete  pavements 
has  been  increasing  for  several  years  past.  Of  the 
pavements  laid  during  1920  in  several  hundred 
cities  as  reported  to  Public  Works  in  January, 
11121,  about  35  per  cent  of  the  concrete  pavements 
included  were  furnished  with  reinforcement,  some 
details  of  which  are  given  elsewhere  in  this  issue. 

The  function  of  steel  reinforcement  is  described 
ill  a  recent  discussion  by  H.  Eltinge  Breed,  consult- 
ing highway  engineer,  as  being  to  "preserve  the  in- 
tegrity of  the  pavement  and  prolong  its  life."  Th.e 
following  extracts  and  abstracts  from  Mr.  Breed's 
discussion  give  his  reasons  for  advocating  reinforc- 
ing. 

"Steel  reinforcing  in  concrete  pavement  tends  to 
lessen  cracking  in  the  pavement,  to  render  more  in- 
nocuous those  cracks  that  occur,  to  prolong  the  life 
of  the  pavement  by  relieving  the  fatigue  due  to  ten- 
sile stresses,  and  to  justify  its  cost  by  increasing 
the  service  of  the  road,  decreasing  its  maintenance, 
sometimes  offsetting  the  necessity  for  additional 
depth  of  concrete." 

CRACKS    IN     PAVEMENT 

"The  defect  of  the  concrete  pavement  today  is 
the  cracks  that  appear  upon  its  surface.  If  we  can 
prevent  those,  we  shall  increase  greatly  the  desira- 
bility of  the  concrete  road.  .  .  .  Cracks  weaken 
the  integrity  of  the  pavement  in  which  they  appear, 
and  in  the  effort  toward  improvement,  we  want  to 
eliminate  them." 

"While  only  a  few  cracks  appear  during  the  first 
year  after  a  pavement  is  built,  more  develop  during 
the  second,  and  still  more  during  the  third,  unless 
the  pavement  is  reinforced.  Of  the  truth  of  this 
statement,  New  York  State  Highway  No.  5,314  is 
a  good  example.  It  was  built  in  1914  and  a  crack 
survey  of  it  was  made  in  April,  1915,  1916  and 
1917.  In  two  representative  miles  there  were  1,479 
linear  feet  of  cracks  in  1915;  3,210  in  1916;  and 
(i.llG  in  1917.  .  .  .  Five  hundred  miles  of  con- 
crete pavement  were  laid  in  New  York  State  up 
to  1919.  Seventy-five  miles  had  reinforcement  vary- 
ing from  22  to  25  pounds  and  from  22  to  30  pounds 
in  weight.    In  some  cases  this  weight  of  metal  was 


doubled  over  bad  soil  conditions.  The  sections  re- 
inforced are  in  better  condition  today,  under  the 
same  condition  of  soil,  aggregates,  etc.,  than  the 
plain  sections  are.  It  is  noticeable  that  with  an  in- 
creased amount  of  metal  there  is  a  decrease  in  the 
number  of  cracks  and  a  much  better  condition  of 
the  paving  surface,  i.e.,  freedom  from  cracks,  spall- 
ing,  etc." 

"Cracks  are  due,  as  far  as  we  know,  to  these 
causes ;  poor  workmanship  or  poor  materials,  either 
of  which  is  intolerable;  contraction  due  to  varia- 
tions in  temperature  and  moisture  content;  settle- 
ment of  the  subgrade;  overloading  and  impact. 
Settlement  is  caused  by  frost  action,  by  consolida- 
tion of  the  subgrade  and  by  volume  changes  in  the 
subgrade. 

"The  first  of  these  causes  we  can  and  must  pre- 
vent ;  the  others  we  must  offset.  The  most  effective 
means  of  offsetting  them  that  we  have  yet  discovered 
is,  I  believe,  the  use  of  steel  reinforcement. 

"The  longitudinal  crack  is  the  more  serious  be- 
cause, being  along  the  axis  of  the  road,  it  may  catch 
the  wheels  of  traffic  like  a  track  and  carry  them 
along  its  length.  The  traffic,  of  course,  chips  off 
and  wears  down  the  edges  and  a  gash  results,  which 
requires  maintenance. 

"Transverse  cracks  tend  to  develop  unevenness, 
one  side  becoming  depressed.  Traffic  bumps  over 
the  ridge,  and  the  resulting  impact  crumbles  the 
edges  and  starts  spalling." 

TENSILE    STRESSES 

Mr.  Breed  quotes  the  familiar  impact  tests  of 
the  Bureau  of  Roads,  showing  that  a  truck  may  im- 
pose an  impact  of  20,000  pounds  if  falling  from  a 
height  of  >4  inch,  which  may  amount  to  43,000 
pounds  if  the  fall  be  3  inches. 

"To  build  roads  to  withstand  such  impact  as  this 
last  would  be  financially  ruinous.  What  we  can  and 
must  do  is  to  build  roads  of  such  smoothness  that 
there  will  be  no  intensification  of  the  impact  pres- 
sure." Wear  due  to  accidental  cracking  may  be 
eliminated  by  using  every  known  precaution  to  pre- 
vent cracking,  and,  when  it  does  occur,  by  holding 
both   sides   level    so   as   to   minimize   impact.     "To 
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hold  the  edges  level  and  prevent  the  spreading  of 
cracks  where  they  appear  is  one  function  of  steel 
reinforcement." 

Mr.  Breed  believes  that  "impairment  of  a  con- 
crete pavement  is  due  not  so  much  to  immediate 
shocks  from  above  as  to  cumulative  fatigue  gen- 
erated by  intermittent  tensile  stresses.  Another 
function  of  steel  reinforcement  is  to  take  these 
stresses,  lessen  fatigue  and  thereby  prolong  the  life 
of  the  pavement."  That  it  serves  this  purpose  has 
not  yet  been  proved  by  definite,  indisputable  scien- 
tific data,  but  Mr.  Breed  believes  that  it  is  indicated 
by  observations  of  roads  in  actual  service. 

"If  a  highway  slab  were  reinforced  heavily 
enough  to  take  its  loading  in  the  same  manner  as  the 
slab  design  of  a  building,  the  cost  would  be  exces- 
sive. This  is  not  necessary.  In  building  work, 
failure  is  often  disastrous,  but  on  a  highway  it  may 
be  cheaper  to  allow  one  slab  to  fail  and  be  rebuilt 
adequately  to  the  poorer  foundation,  than  uniformly 
to  reinforce  the  whole  roadway  in  accordance  with 
the  worst  condition  found.  .  .  .  "The  analogy 
between  the  use  of  steel  reinforcing  for  structural 
work  and  for  highways  will  not  hold,  but  the  writer 
believes  that  steel  will  be  a  factor  in  helping  us 
build  better  roads.  With  the  proper  use  of  the  right 
amount  of  reinforcing  steel,  pavements  can  be  built 
to  withstand  the  increased  traffic  that  will  he  put 
upon  them." 


AMOUNT   OF    REINFORCEMENT 


Apparently  no  formula  or  definite  theory  has  been 
developed  for  calculating  the  scientifically  correct 
amount  of  reinforcement  to  place  in  a  road.  "On 
account  of  the  fact  that  transverse  cracks  are  not  as 
dangerous  as  longitudinal  cracks  and  as  the  latter 
are  the  ones  to  be  eliminated  if  possible  on  account 
of  the  destructive  effect  of  traffic  running  along 
them,  it  would  seem  wise  to  take  a  metal  that  has 
a  ratio  of  from  1  lengthwise  to  from  3J/2  to  5  across 
the  pavement.  Many  of  the  standard  styles  made 
now  have  about  this  ratio  and  the  writer  believes 
it  gives  the  best  results.  In  city  work,  however, 
where  transverse  cracks  are  more  detrimental,  the 
ratio  should  be  from  2^2  to  1  crosswise  to  1  length- 
wise, depending  on  the  length  of  the  slab." 

Mr.  Breed,  at  the  time  of  writing  this  discussion, 
was  constructing  at  Bennington,  Vt.,  a  city  pave- 
ment in  which  he  was  using  40  pounds  of  metal  per 
hundred  square  feet  on  narrow  sections  on  either 
side  of  a  car  track,  the  concrete  being  6  inches  deep 
and  the  slabs  8  to  9  feet  wide,  the  traffic  being  me- 
dium to  light.  On  the  main  street  of  the  same  city 
he  was  using  75  pounds  of  reinforcement  in  two 
layers,  40  pounds  to  the  lower  and  35  pounds  to  the 
upper,  with  a  width  of  slab  of  14  to  18  feet.  Most 
of  this  pavement  is  on  a  coarse  gravel  and  sand 
foundation. 

In  the  latest  revision  of  the  standard  specifica- 
tions of  the  American  Society  for  Municipal  Im- 
provements which  have  recently  been  submitted  to 
letter  ballot  for  adoption  by  the  society,  it  is  rec- 
ommended that  for  pavements  20  feet  or  less  in 
width  the  reinforcement  should  be  steel  fabric  of 
not  less  than  30  pounds  per  hundred  square  feet  with 
the  effective  area  across  the  pavement  four  times 
thai   along  the  axis  of  the  pavement  and  with  the 


spacing  of  the  main  members  of  the  fabric  between 
4  and  6  inches.  Where  the  pavements  are  wider 
than  20  feet  the  weight  of  reinforcement  should  be 
increased  one  pound  for  each  foot  of  width  of  pave- 
ment up  to  50  feet.  It  is  recommended  that  the 
reinforcement  be  placed  two  inches  below  the  sur- 
face of  the  pavement  and  extend  to  within  two 
inches  of  the  ends  and  sides  of  each  slab. 


Street  Work  in  Port 
Arthur 


Paving  costing  $162,000  done  by  city  forces 

at    a    considerable    saving    over    contract 

work.     Loading  chute  a  great  money  and 

time  saver. 


The  city  of  Port  Arthur,  Texas,  has  sold  bonds 
to  the  amount  of  $270,000  for  improving  the 
streets  of  the  city,  and  by  the  end  of  the  fiscal 
year  1919-20  had  spent  $162,221  of  this  amount. 
Full  preparation  had  been  made  for  the  work  as 
soon  as  the  issue  was  voted,  but  before  the  bonds 
had  been  actually  sold,  including  equipment  and 
tools  costing  approximately  $10,000,  and  within 
24  hours  after  receipt  of  the  money  from  the 
bonding  company  the  equipment  was  in  opera- 
tion, and  material  for  which  contracts  had  pre- 
viously been  made  was  on  the  way  to  the  city. 
The  estimates  of  the  work  were  made  in  the 
spring  of  1919,  but  up  to  the  time  of  this  report 
the  work  (which  was  done  by  the  city  by  day 
labor)  had  been  done  at  a  considerable  reduction 
below  the  estimated  cost,  in  spite  of  increased 
prices,  the  difference  being  $25,602  on  an  ex- 
penditure of  $162,221. 

A  considerable  part  of  this  saving  was  made 
possible  by  the  construction  and  use  of  a  loading 
chute  at  the  city  dock  where  the  shell  used  for 
road  surfacing  was  received  by  barge  and  un- 
loaded. In  previous  years  the  shell  had  been 
unloaded  on  the  bank  and  reloaded  into  wagons. 
By  the  present  method  the  shell  is  unloaded 
from  the  barge  directly  into  a  chute,  from  which 
it  is  loaded  by  gravity  into  the  wagons.  The 
total  cost  of  the  chute  was  under  $300.  By  its 
use  a  2-cubic-yard  wagon  can  be  loaded  in  two 
minutes  and  the  price  of  delivery  from  the  chute 
is  now  $.45  a  cubic  yard  as  against  $.85  when  it 
was  loaded  from  the  ground.  This  saving  of  $.40 
a  yard  gives  a  saving  of  $24,000  on  the  60,000 
yards  that  will  be  used  on  the  work. 

It  was  realized  that  a  shell  road  was  not  a  per- 
manent improvement  nor  even  a  weiy  durable 
one,  but  it  seemed  desirable  to  secure  some  kind 
of  improvement  in  front  of  all  the  built-up  prop- 
erty and  the  bonding  capacity  of  the  city  did  not 
permit  any  larger  expenditure ;  also,  a  consider- 
able amount  of  storm  sewer  construction  was  an- 
ticipated and  it  was  undesirable  to   construct  a 
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more  expensive  pavement  until  this  had  been  com- 
pleted. This  point  is  referred  to  by  the  city  en- 
gineer, Clarence  E.  Ridley,  in  the  concluding 
paragraphs  of  his  report  in  which  he  states  that 
a  well-defined  plan  of  permanent  street  paving 
should  be  perfected  which  would  cover  a  period 
of  ten  years,  realizing  that  a  shell  road  has  only 
temporarily  lifted  the  city  out  of  the  mud,  where 
it  will  be  again  in  a  few  years  unless  other  im- 
provements are  made. 

Of  the  cost  of  the  road  construction  \3J/2  per 
cent  was  drainage,  3l/2  per  cent  was  grader  work, 
\l/2  per  cent  rolling,  37l/2  per  cent  shell,  10  per 
cent  gravel,  25  per  cent  bridges  and  culverts, 
Al/2  per  cent  engineering  and  Al/2  per  cent  miscel- 
laneous. 

With  shell  roads,  maintenance  is  an  important 
item,  since  these  deteriorate  very  rapidly  when 
once  they  are  allowed  to  get  into  a  condition  to 
hold  puddles  of  water  after  a  rain.  The  city  has 
purchased  a  combined  grader  and  scarifier  and  a 


tractor  to  draw  it  and  expects  to  secure  more  ef- 
ficient and  lasting  work  at  less  expense  with  this 
equipment. 

For  cleaning  the  streets,  the  city  in  September, 
1919,  purchased  a  street  flusher  to  replace  a  street 
broom  and  a  2j^-ton  truck  and  a  labor  force  of  7 
men.  One  man  operates  the  flusher  3  hours  each 
afternoon  and  8  hours  each  night  in  the  business 
district.  Pavements  in  the  residence  district  are 
flushed  once  every  3  days  and  the  business  dis- 
trict once  every  24  hours.  The  appearance  of  the 
street  and  the  health  of  the  citizens  are  said  to  be 
improved  by  this  system  of  cleaning,  in  addition 
to  which  the  total  saving  the  first  7  months  the 
flusher  was  in  operation  was  $2,778  over  the  old 
method.  As  the  cost  of  the  flusher  was  $2,152, 
City  Engineer  Ridley  states  that  the  flusher  has 
already  more  than  saved  its  cost ;  $4,000  has  been 
appropriated  for  street  cleaning  for  the  present 
year  as  against  $9,000  appropriated  for  this  pur- 
pose two  years  ago. 


Labor  for  Public  Works 


Reports  from  nearly  six  hundred  city  engineers  in  all  parts  of  the  United 
States  show  that  there  is  plenty  of  unskilled  labor  for  carrying  out  all  the 
public  work  contemplated  by  cities  for  1921,  and  that  the  wages  will  be  very 
much  lower  than  last  year.  The  reports  from  all  cities  are  tabulated  on  the 
following  pages. 


During  the  past  month  we  have  secured  data 
and  opinions  from  about  six  hundred  city  engi- 
neers located  in  all  sections  of  the  country  rela- 
tive to  the  amount  and  wages  of  unskilled  labor 
available  for  public  work.  This  information  was 
obtained  in  response  to  the  three  questions:  "Will 
there  be  enough  unskilled  labor  available  for  pub- 
lic works  contemplated  for  1921  in  your  city  and 
vicinity?"  "What  is  the  present  prevailing  price 
of  unskilled  labor?"  "What  do  you  think  it  will  be 
next  spring?" 

There  were,  of  course,  a  few  who  hesitated  to 
reply  to  one  or  more  of  these  questions  and  others 
who  expressed  some  uncertainty,  but  in  the  great 
majority  of  cases  direct  and  definite  replies  were 
received.  As  the  informants  were  city  engineers 
who  are  in  touch  with  the  public  works  done  in 
their  city  and  vicinity,  it  would  seem  probable 
that  the  opinions  are  at  least  as  valuable  and  re- 
liable as  those  which  could  be  obtained  from  any 
other  class  of  men.  The  dependence  which  can 
be  placed  upon  these  replies  is  increased  by  the 
remarkable  unanimity  of  opinion  found  in  the 
answers  submitted. 

ABUNDANCE  OF  LABOR 

Of  the  replies  received  and  tabulated  up  to  Janu- 
ary 20th,  361  expressed  an  opinion  as  to  whether 
there  would  be  enough  unskilled  labor  for  the 
public   work   contemplated   for    1921.     Of   these, 


335  stated  that  there  would  be,  14  that  there  prob- 
ably would  be,  3  that  there  probably  would  not 
be,  7  were  certain  that  there  would  not  be.  and  2 
were  doubtful.  It  certainly  had  not  been  antici- 
pated by  us  that  such  a  very  large  percentage  of 
our  informants  would  find  labor  conditions  in 
their  vicinities  so  favorable  for  public  work  this 
year.  With  such  a  large  proportion  of  the  coun- 
try provided  with  abundant  labor,  it  would  seem 
probable  that  the  7  to  12  places  where  labor  was 
expected  to  be  scarce  could  draw  upon  the  rest  of 
the  country  for  any  deficiency. 

This  consensus  of  opinion  of  so  many  men  com- 
petent to  judge  would  appear  to  guarantee  that 
public  work  will  not  be  delayed  this  year  because 
of  scarcity  of  labor. 

WAGES 

In  the  matter  of  wages  there  was,  as  might  be 
expected,  great  variation  in  the  amounts'  paid. 
But  here  also  the  unanimity  of  opinion  as  to 
probable  reduction  of  wages  for  next  spring's 
work  is  remarkable.  The  cities  replying  were 
grouped  according  to  geographical'  districts 
as  indicated  on  the  accompanying  map,  and  the 
average  wages  now  paid  was  obtained  for  each 
group  and  also  the  average  wages  which  will 
probably  obtain  next  spring.  Comparing  the  two 
averages  in  each  geographical  division,  the  per- 
centage of  reduction  in  wages  was  calculated  and 
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Cities  and  States 


Present    prevailing 


Hours    per    day 


Probable    wai 
next  sprint 


Alabama: 

Andalusia    

Bessemer     

Montgomery     

Arizona: 

Bis  bee      

Tucson 

Arkansas: 

Fort    Smith     

Hot    Springs     

Little    nock    

Paragi  uul    

Texarkana     

California: 

Anaheim     

Bakersrield     

Calexico     

Chico 

Napa     

Oroville     

Palo    Alto    

Porterville    

San    Francisco 

Santa    Monica    

Vallejo     

Venice    

Ventura    

Colorado: 

Denver     

Greeley    

La  Junta    

Leadville    

Longmont     

Monte  Vista   

Pueblo     

Connecticut: 

Bristol    

Hartford     

Manchester    

Meriden    

New   Britain    

New   Canaan     

New  Haven    

Orange    

Putnam     

Southington      

Torrington    

Wallingford     

Delaware: 

Lewes     

District    of    Columbia 

Washington      

Florida 

Fort    Myers    

Orlando     

S'anford     

Georgia : 

Albany     

East    Point     

Idaho: 

Boise    

Idaho    Falls     

Malad     

Nampa     

Illinois: 

Benton     

Canton     

Carlyle     

Centralia     

Champaign      

Chicago    

Collinsville     

Danville     

Galena     

Galesburg     

Geneva     

Joliet    

Kankakee     

Kewanee      

La    Grange     

Marion     

Morrison      

Mt.    Carroll     

Murphysboro    

Ottawa 

Pana     

Pekin     

Streator     

Taylorvllle    

Waukegan    

Winnetka     

Indiana: 

ord      

Blcknell     

Covington    

Crown     Point     

Elkhart     

lod     

Fort    Wayne    

franklin    

Gary     

Oreenfleld     

Hartford   City    


Yes 
Yes 
Yes 


Yres 
Yes 
•obably 


Yes 
Yes 
Yes 
Yes 


Yes 
Y'es 
Yes 
Yes 
Yes 
Yes 

Yes 

Yes 

Yes 
Yes 
Yes 


Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Y'es 


Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 


Yes 

STea 

Yes    (?) 

Yes 
Yes 
No  (?) 
Yes 
Y'es 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 


$2.00 

3.00 

2.00-3.00 


0.40-0.50 
2.70 

.'I    3  hii 

3.00 

2.50 

4.50 
5.00-6.00 

4.00 

3.50 

5.00 

4.U0 
4.00-6.00 

4.50 

6.00 

5.00 

6.00 

4.50 

4.00 

4.00-5.00 
4.00-5.00 

4.00 

4.50 
3.60-4.50 

4.00 

4.00 

5.40 

4.25 

4.50 
3.50-4.00 
4.86-5.83 

5.00 
3.60-4.00 

6.00 

3.50 

4.50 

5.00 
4.50-5.50 

4.00 


4.00 
5.00 
4.00 
5.00 

6.00 
4.00 
4.00 
0.65 
4.50 
8.10 
0.75 
4.00 
4.00 
0.50 
0.65-0.75 
6.30 
4.50 
4.80 
1.00  per  hour 
6.00 
5.00 
4.00 
5.20 
0.60 
4.00 
4.80 
7.20 
4.50 
6.00 
J. 75-1. 00 

4.50 

r,.oo 

3,00-3.50 
4  00 
5.00 
5.00 

i  r,n 
r,.oo 
r,.  no 

4.00 
5.50 


$1.25 

Somewhat  less 

2.50 


Lower 

0.30-0.35 

Same 

1.50-2.00 

2.00-2.25 

2.00 

4.50 
5.00-6.00 
3.ou-:;.r,n 

4.00 

4.00 

4.00-6.00 

3.50 
6.00 

6]  00 
3.00 
4.00 

4.00-5.00 
Lower 
Lower 
4.00 
3.00-4.00 
0.35-0.40 
3.60-4.00 

0.50 

4.00 
3.75-4.00 
3.00-3.50 

4.86 

4.00 
0.40-0.50 

5.00 

4.00 
3.00-3.50 

4.00-4.50 

3.75 


3.00 

2.50 

2.50 

1.50 

2.00 

Lower 

4.00-4.50 

3.00 

4.00 

6.00 

Same 

2.50-3.00 

0.50-0.60 

4.00   10   hours 

8.10 

0.75     an     hour 

0.45-0.50. 

0.50 

0.60-0.65 

7.00    10    hours 

4.00 

0.87  V. 

Same 

3.50-4.00 

5.00   10   hours 

5.20 

0.50 

4.00 

3.60 

2.40-2.60 

0.65 

Same 

4.50 

4.00 

Lower 

3.20 

0.40   0 

4.50 

4.00 

3.50-4.00 

4.00 

0.35 

*.  00-4.40 
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Citi.-K   and    States 

Indiana    I ' '   nunued) 

Huntington     

Jennings     

Lafayette      

Linton      

Noblesville     

La   Porte    

Peru     

Shelbyvllle     



Terre    Haute    

Adair    

Albia    

Boone     

Cedar     Falls     

Cedar    Rapids    

Charles   City    

Cherokee    

Correctionville     

Davenport     

Denison     

Emmetsburg    

Fort   Dodge    

Klngsley    

Mason    City    

Muscatine      

New    Hampton    

Storm     Lake     

Tabor     

■      

'  1  y      

Kanwis: 

Council    Grove    

Dodge    City    

Fort    Scott    

Hiawatha    

Hutchinson     

Independence  

Manhattan      

McPherson    

Ottawa     

Salina     

Winfield     

Kentucky: 

Ashland     

Maysville     

Newport     

Owensboro     

Richmond     

Louisiana: 

Crowley 

Kentwood     

Minden     

South     Highlands     .  . 
Maine : 

Bangor     

Gardiner    

Paris     

Portland     

Rockland     

Westbrook    : 

Maryland: 

Hagerstown     

Massachn  setts: 

Athol 

Arlington     

Andover     

Attleboro     

Boston      

Braintree     

Brookline     

Chicopee     

Easthampton    

Haverhill     

Lexington      

Lee     

Lynn     

North    Adams    

Orange     

Pittsfield     

Somerville     

Spencer     

Wakefield     

Waltham     

Watertown     

Michigan: 

Alma     

Ann    Arbor    

Crvstal    Falls    

Detroit     

Dowagiac    

Fscanaba      

Flint      

Grand    Haven    

Howell      

Hastings     

Hudson    

Ironwood     

Jackson     

Lansing     

Muskeeron    

Port   Huron     


Enough  unskilled 
labor    for    1921    pub- 
lic works? 


liling 


probable  wages 
next  sprins 


No 

5.00-7.00 

Yes 

3.50 

Yes 

0.45 

Yes 

5.00 

3.50 

Tee 

5.00 

Yes 

4.50 

Yes 

5.40 

Yes 

6.00 

Yes 

3.20 

Yes 

4.00 

Yes 

4.05 

Y"es 

4.00 

Yes 

5.00 

4.80 

Yes 

5.00 

Yes 

0.40-0.50 

Yes 

0.60 

Yes 

4.05 

6.00 

Probably 

6.00 

Yes 

0.50-0.60 

Yes 

0.60 

Yes 

5.00 

Yes 

0.35-0. 45 

Yes 

4.50 

Yes 

5.00 

Yes 

4.00 

Yes 

4.00 

Yres 

4.50 

Yes 

4.00 

Yes 

4.00 

Yes 

4.00 

0.50 

0.40-0.50 

Yes 

4.00 

Yes 

4. on 

Yes 

4.00 

Yes 

3.50-4.00 

Yes 

4.00 

Yes 

4.00 

Yes 

4.00 

Yes 

0.45-0.50 

Yes 

3.60 

Yes 

3.00 

Yes 

3.50 

Yes 

0.25 

Yes 

2.50 

3.00 

Yes 

0.30-0.40 

Yes 

4.50 

Probablv  not 

4.00-5.00 

Yes 

3.50 

Yes 

5.20 

Yes 

4.00 

Yes 

0.50 

3.00 

Yes 

4.50 

Yes 

4.50 

Yes 

5.00 

Yes 

4.80 

Yes 

4.80 

Yes 

5.00 

Yes 

4.50 

Probably 

5.00 

Yes 

4.00 

4.75 

Yes 

4.75-5.00 

Yes 

4.00 

Yes 

Yes 

4.50 

4.nn 

Yes 

son 

4  no 

Yes 

4.00 

Yes 

4.50 

Yes 

4  66 

Yes 

5,nn 

Yes 

4.nn-5.on 

Yes 

Yes 

4.23 

4.sn 

Yes 

Probably 

6.00 

Yes 
Yes 

R.4n 
4,sn 

n   50 

Yes 

i  60 

3.60-5.40 

Yes 

4.50 

0.35 

Lower 

3.00 

5.00 

5.00 
2.50 

3.50-4.00 
0.30 
4.00 
4.00 


No    higher 

Same  or  less 

4.05 

4.00-5!00 

0.40-0.48 

Same  or  less 

4.00 
0.35-0.40 

3.50 

3.50-4.00 

3.50-4.00 

4.00 

Lower 

3.20 

3.20 

0.50 
Lower 

3.50 
2.80-4.00 

3.00 
-4.00 
3.00-4.00 

3.00 

4.00 

Lower 

3.00 

Same    or    less 

2.50 


0.20 


3.50-4.00 
Same 

3.50 

5.00 
3.00-3.50 

0.40 

3.00 

4.00 

4.00-4.50 

4. on 

0.40-0.50 
4.00 
4.50 

3.20 
4.76 

Lower 

4.00 
Same 

3.50 
Lower 

4. on 
Lower 


3.50 
4.50 
3.50 
3.60 
4.00 
4.00 
5.00 

4.'oV 

4.00 

3.50-4.50 

3.50 

Not    ovor     <  "0 
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Cities   and   States 
Michigan    (Continued) 

Sturgis     

Three    Rivers     

Wyandotte      

Ypsilanti     

Minnesota: 

Albert    Lea    

Cloquet     

Fairmont     

Faribault     

Farmington     

Hibbing     

Little   Falls    

Luverne      

Minneapolis     

Montevideo     

St.    Paul    

St.    Peter    

Two    Harbors     

Virginia     

Winona     

Mississippi: 

Canton     

Clarksdale 

Laurel     

Missouri: 

Bethany     

Carthage     

Fredericktown 

Fulton     

St.  Louis    

Sedalia    

St.    Charles    

Montana: 

Billings     

Bozeman 

Great    Falls    .  .  ..'."..".'.'.' 

Lewiston     

Nebraska: 

Columbus    

Fremont     ..".'.'.' 

Hastings 

Homer    

Lincoln    

Norfolk     

Omaha      

Red    Cloud 

S'eotts   Bluff    " 

Nevada: 

Reno     

New    Hampshire: 

Laconia    

Portsmouth 

New    Jersey; 

Bloomfield     

Bordentown 

Clifton     

Garfield     '.'.'.'." 

Highland    Park     '.' 

Madison     

Montclair     ..'."!! 

Newark     '.' 

New    Brunswick     ... 

Passaic     

Plainfield     

Red    Bank     . .  . 

Ridgefield    Park 

I  a   lie 

Rutherford    '.'.'. 

Somerville     .... 
South   Orange    .... 

Westfield     

West   Hoboken 

West    Orange    

New    York : 

Binghamton      

New    York — 

Brooklyn    Borough    . 
Manhattan    Borough 

Buffalo . 

Corning     

Knrlicott     ' 

Geneva    ... 

Gloversville    ..  .'.'.'. 

fiaverstraw    

Herkimer    

I I  inlson    Falls    '.'.' 

Lackawanna    

Little   Falls    

M.i  maroneck    

Niagara   Falls 

w.rth  Tonawanda   . . . . 

Ogdensburg    

Olean     

Oneida     ' 

Oneon'n       

Salamanca     '.'. 

Schenectady 

Tarrvtown    

Troy    

W.-itort'  nn        .  .     .  . 

Watklna   ; 


lab. 


lough   unskilled 
>r    for    1921     pub- 
lic  works? 


Hours  per  day 


Tes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

Yes 
Yes 


Yes 

No 
Yes 
Yes 
Yes 
Probably 
Yes 
Yes 
Yes 
Yes 

Yes 


Yes 

Yes 

Yes 

Yes 
Probably 

Yes 
Probably 

Yes 

Probably 

Yes 

Yes 
Yes 
Yes 


Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 


4.50 

0.60 

5.00-6.50 


5.00 
0.45 
6.00 
5.00-5.50 
0.35 
5.00 
4.00 
0.60 
5.00 
5.00 
5.00 
4.00 
0.65 
5.00 
4.00 

2.50 
2.50 
3.50 

5.00-6.00 

4.00 

3.00 
3.20-4.00 

4.60 

4.00 

4.05 

5.50 
5.00 
5.50 
5.00 

6.00 

5.00 
5.00 
0.60 
4.50 
4.00 
0.65 
5.00 
4.50 


4.50 


6.50 

4.50 

4.80 

5.40 

5.40 
3.00-6.00 

4.50 

6.00 

0.55 

0.65 

4  80 

4.50 

5.00 
5.00-6.00 

5.20 

3.20 

4.50 

6.00 


4.00-4.80 

5.00 
3.00-3.50 
4.40-4.80 

0.50 
0.45-0.55 

5.00 

4.00 

3.50 

0.50 

4.00 

4.00 

5.20 
5.00-7.00 
0.65-0.70 

4.00 

3.00 

4.00 

5.20 

0.55 

4.00 

0.70 

4.50 

4.00 

4.00 

4.25 


3.50-4.00 
0.55 
6.00 
0.50 

5.00 

0.45 

5.00 
3.50-4.00 
0.40-0.45 

5.00 

3.50 
Same    or    le 

5.00 

5.00 

3.50 
3.00-4.00 

0.50 

5.00 

4.00 


3.00 
3.00 
3.20 
O.S5-0.40 
3.50 
3.60 

4.50 
4.00-4.50 

4.50 
5.00-4.00 

Probably   higher 
4.00 
Not    over    4.00 
Same  or  less 
4.00 
4.00 
0.45 
4.00 
4.00 

4.00 


4.50 

3.60 

3.50-4.00 

Lower 

4.50 

Lower 


4.50 

4. 00-4.fi 

4  00 


5.00 
Same    or   lower 

0.40 

0.45-0.50 

4.00 
3.60-4.00 

3.50 

0.50 
Less 

3.50 

4.40 

0.55-b.'60 

4.00 
No  less 
Lower 

4.00 

0.40-0.45 

3.60 
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Cities   and    States 

Enough    unskilled 

la  boi     for     L923     pub 

Uo  works? 

North  Carolina: 

North  bakotai 

V.-s 

Ohio: 

Yes 

Clrcleville    

Yes 

Yes 

Yes 

Yes 

Oklahoma: 

Enid     

Yes 

Oregon : 

Corvallis    

Yes 

Pennsylvania : 

y 

Yes 

.... 

Yes 

ion  wend    city    

Freeland    

Yes 

on    city     

Probably  not 

Pottsville     

Rankin    

SVhuvkm    H-"     n     

Srranton    

Slatington     

Titusville    

York     

Rhode  Island: 

Yes 

South    Carolina: 

Yes 

Jresent    prevailing 


Probable  wages 
next  spring 


3.50 
2.50 

4.00 
0.30 


-     : 

3.60 

4.0U 

4.00 

9.  (0 

ii  10-0.50 

1.50 
i.00 

4.5" 
5.20 
00 
4.00 
0.55 
3.50 
5.00-6.00 
4.50 
3.75 
5.50 
4.50 
4.00 
4.00 
4.80 

4.00 
4.00 
3.20 
5.00 
3.25 
4.00 
4.00 
3.20-4.00 

5.50 

5.00 

4.00-5.00 

4.50 


6.00 
4.05 
0.40 
3.50 

3.50 
5.00 

-I.:,"  r,  on 
3.20-4.00 
6.00 


5.00 
4.00 
4.50 
5.00 

0.40 

4. on 
5.00 
4.50 
3.50 
4.00 
5.00 
4.50 


r,  nn 
5.on 
1.50 
5.00 
8.50 
4.00 

o.4n-n.50 
n  5n 

3.50 
4.50-5.50 

4.50 
6.00 
5.00 


10 

9-10 
8 


Same 
less    than    3.00 

3.00 

1.50-2.00 

3.00 


S.50-4.00 

4.00 
0.35-0.40 

3.00-3.60 

3.50-4.00 

4.00 

0.40 

0.40 

4.00-4.50 

0.30 
Same 

Less 
iO  10  hours 
1.00 
3.50-4.00 
Same 
0.50 
2.50 


5.00-6  00 

V.66 

0.50 
3.00 


4.00 
3.50-4.00 
3.50-3.75 

Lower 
3.00-4.00 

4.00 
3.00-3  60 

0.32 

3.00 

4.00 

Lower 

Same 


3.00-3.50 
0.30-0.35 
4.00-4.50 


3  50 

Lower 

i    15-0.40 

4.?n    or    less 

About  same 

Same 

Abo"t  same 

A.bo"t  same 

4  50 
4.50 

s.nn 


PUBLIC    WORKS 
UNSKILLED  LABOR  IN  UNITED  STATES  CITIES    (Continued) 


Vol.  50.  No.  6 


Cities   and   States 

South    Carolina     (Continued  i 

Greenwood 

1  t.<  ngeburg    

Union    

South   Dakota! 

Mitchell   

Rapid   City    , 

Tennessee: 

Cleveland    

Dyersburg    

Greenville    

Texas: 

Amarillo     

Beaumont    

Bel  ton 

Brenham     

Brownwood      .... 

Clarksville   '.'.'.'.' 

Cleburne    

Corpus   Christi    

Dallas    

Ennis     '...'. 

Galveston 

Greenville    

Longview 

Mineral    Wells    '.'.'. 

Port    Arthur     ' 

San    Angelo    

Temple    

Waco    '.'.'.'.'.' 

"Waxahachie 

Weatherford     

Utah: 

Oeden    

Provo  City    '.'. 

Vermont: 

Burlington     

Middlebury    

Montpelier     

St.    Alhans    '.  .  .'.'. 

Spring-field     

Virginia: 

Charlottesville    

Clifton    Forge    

Danville     

Hampton    

Newport   Xews    

Norfolk     

Pulaski 

Washington: 

Charleston     

Chehalis    

Okanogan    

nivmpia    

Port    Townsend    

Raymond     

Spokane    

Walla    Walla    

West    Virginia: 

Fairmont    

Parkershurg     

Wisconsin: 

Appleton    

Augusta    

Raraboo    

Beaver   Dam    

Beloit    

Delavan     

Fau   Claire    

Kaukauna 

Madison    

Manitowoc    

Marinette     

Oshkosh    

Racine    

Rhinelander    

Shehnvean     

Superior    

Waukesha 

Wisconsin    Rapids    


Enough  unskilled 
labor    for    1921    pub- 
lic works? 


Hours    per   day 


Yes 

2.50 

Yes 

0.20 

No 

2.50 

Yes 

5.50 

Yes 

0.60 

Yes 

3.50 

Yes 

3.00 

3.00 

Yes 

5.00 

Yes 

2.75-3.50 

Yes 

3.20 

2.50-3.50 

les 

3.50-4.00 

^  es 

2.00 

7es 

3.50 

Yes 

2.50 

Yes 

3.50 

Yes 

3.00 

4.00 

Yes 

3.00 

Yes 

2.50 

Yes 

3.50 

Yes 

3.75 

Yes 

3.50 

Yes 

3.50 

Yes 

3.50 

Yes 

3.00 

3.50 

Yes 

3.50-4.00 

Yes 

4.50 

Yes 

3.50 

Yes 

0.35 

Yes 

4.00 

Yes 

3.25 

4.00-4.50 

Yes 

3.00 

Yes 

3.60 

Yes 

3.50-4.00 

Yes 

0.35 

Yes 

0.40-0.44 

Probably 

3.60 

3.00 

Yes 

5.00 

Yes 

5.00 

Yes 

4.00 

Yes 

6.00 

Yes 

4.00-4.50 

Yes 

5.50 

Yes 

4.50 

Yes 

5.00-6.00 

0.50 

Yes 

4.50 

Yes 

5.00 

3.00 

Yes 

0.35 

Shop  work,  yes; 

4.50-6.00 

other  no. 

Yes 

Probably 

5.00 

Yes 

0.45 

4.00 

Yes 

5.00 

Yes 

0.50 

Probably 

Probably 

Yes 

4.00-5.00 

4.25 

Yes 

4  no 

Yes 

5.00 

Yes 
Probably  not 

0.35-0.40 
4.00 

48   hrs.   a   week 


Probable    wages 
next    spring 


2.50 

0.15 

Perhaps   less 


2.50 
2.00 
2.00 


2.00-3.00 
2.00-2.50 

1.50 

2.50 

2.50 

3.00 

3.00 

3.20 

2.50 
Same 

3.00 
Lower 
2.50-3.00 

3.00 
About    same 

2.50 

3.00 


less 


3.00    or    less 

0.30 

Same 

About    same 

3.50-4.00 

2.50 
g.00 

3.00-3.25 
T.ess 

0  35-0.40 

3.00 
Lower 

4.00-  1  50 

1  50  I 

4  nn 

1  50 

Not  much  lower 


Less 

3.00 

Same 

4.00 

3.00-4.00 

4.50-5.00 

0.35-0.40 

3  00 

4. SO 

0  SO 

R  on 

Same    or  lower 

4.00 

3.15-4  or, 

Less 

0.30.0  35 

4.00 

The  above  data  were  received  prior  to  January  20th,  and  tabulation  begun  on    that  date.      The  tabulation   below  In- 
cludes   those    received   after   that   date    and  up  to  February   1st. 


Alabnma: 

Gadsden    

Arizona: 

i  iouglae    

Prescott    

Wlnslow     

Arknnnna: 

Pine    Bluff    

California: 

El  Centro    

Pasadena    

San    Luis    I  Iblspo 
f'nnntln: 

Toronto.     Ont.      .  . 


Yes 
Yes 
Yes 


3.00 
5.00 
4.50 


4.00 
4.50 
4.50 


2.00 

S.BO 
iame 

4.00 


Sa 
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Cities    and    States 


Enough  unskilled 
labor    for    1921    pub- 
lic   works? 


l:.ni]iler    

Kallda 

<  itiiiirt'tirllt : 

Anaonla    



Mill  ord     

Norwich     

Shelton     

Stamford    

Waterbury    

Georgia: 

Augusta   

lil.-ilin: 

Couer  d'Alene 

Illinois: 

Cairo 

•    "    Heights    

Cicero     

Decatur    

Bvanston    

Moline     

Oak   Park    

I Uney    

< !  u  i  my       

Savanna     

Wh.-aton     

Wilmette    

Zion     

Indiana: 

Bvansville     

Kokomo     

New    Albany    

Wabash     

Iowa: 

Knoxville     

Kansas: 

Arkansas    City    

Columbus     

Kansas    City     

Wellington     

Louisiana: 

La    Fayette     

Monroe      

Maine: 

Lewiston    

w  :i  terville     

Maryland: 

Frederick     

Massachusetts: 

Brockton     

I  ia  11  vera    

Holj  oke    

Lawrence    

Lowell       

Maklen    

Medf  ord    

Needham   

Newton     

Provincetown    

Webster    

Michigan: 

Albion     

Battle    Creek    

Bay   City    

Holland     

Haughton    

Ishpeming     

Munising    

Saginaw     

Minnesota: 

Chisholm    

Eveleth     

Northfleld    

St.  cloud    

Mississippi: 

Tupelo 

Mlssonrl:    

Brookfield    

Jefferson   City    

Maplewood    

Poplar    Bluff    

University    City    

Montana: 

Havre 

Missoula     

Nebraska : 

Nebraska    City     

North    Platte    

\*ew  Jersey: 

Bridgeton     

T.ono:   Rranch    

Millville 

Orange      

Ponsevelt     

Roselle    Park     

West    New    York     

New  York: 

Alhanv      

N"W  York,  Bronx  Borough. 

Ellenville     

Klmira    


Yes 

Yes 
Ves 
Yes 


Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 


Yes 

Yes 

Ves 
Yes 
Yes 
Yes 


Yes 
Yes 
Yes 
Yes 


Yes 

Yes 

Yes- 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 


Yes 

Probably 

Ves 

Yes 


Yes 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 


Yes 


Yes 
Yes 
Yes 
Yes 
Probably 
Yes 

Doubtful 


4.5u 

4.00 
4.00 

.50 
4.00 

.60 
4.00 


7.00 
4.50 
5.00 


4.00-5.00 

4.00 
4.00-4.50 


5.00 
3.20 
3.20 
4.00 


.68 

4.25 

4.75 

5.00 

4.50 
4.00-4.50 

4.75 

4.50 
4.25-4.40 

3.00 

3.50 

4.50 
5.40 
5.00 

4.50 
3.00-3.50 
4.75 
4.00 
.45 

5.00 
5.00 
5.00 
3.50 


4  no 

5.00 

4.50 

fi.00 

5. no 

4.40-5.20 

5.on-fi.on 

3.00 

i  .mi 

7.00 
.50 
4.50 

4.00 
3.50-4.00 
3.00-3.50 

3.50 
.30-. 40 

Same 

4.00-5.00 

3.20 

Same  or  less 

3.60 


Less 
3.00 


5.00 

4.50 

4.00-4.50 

4.50 

4.25-4.40 

3.00 

3.00 

3.60 

About  same 

5.00 

4.00 

About  same 

4.35 

Lower 

.50-55 

About  same 


.40-.50 
3.60 

.45-. 50 
1.75 


6.00 

3.00 
Lower 
3.00 
4.00 
3.60 
5.50 
5.00 

3.50-4.50 

Lower 

2.50 

4.00 
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Cities   and    States 

Glens    Falls    

Hastings-on-Hudson    .. 

Hornell     

Ithaca     

Jamestown    

Lockpurt    

Port   Chester    

Syracuse    

■\nrth    Carolina: 

Uhevllie    

Aortli   Dakota: 

_Grand    Porks    

Ohio: 

Marysville     

Niles   

Sidney    

Washington,    c.    H. 
Oklahoma: 

Hobart    

Lancaster    

Pennsylvania: 

i  Eradford    

Il<  arfleld     

Corry    

Dickson     Citv     

Erie     

Greenville    

Hanover   

Hazelton     

Hollidaysburg     

Jersey   Shore    

Media    

Philadelphia   

Pittsburgh     

Punxsutawney 

Sayre     

Summit    Hill     

Wilkes-Barre    

Woodlawn     

lihmle    Island: 

Newporl     

Pawtucket    

south  Carolina: 

Manning     

Spartansburg    

South  Dakota: 

Aberdeen    

Si. .ax     Falls     

Watertown    

Tennessee: 

Clarksville    

Texas: 

Bonnam     

Childress   

co     

Eastland    

I  l ah: 

Brigham   citv    

Vermont: 

re     

Bennington         

Virginia : 



Wnshlngion: 

\ uburn     

Port     \  ngeli 

West     Virginia 

Grafton    

Moundsville    

Princeton     

Wiseonsin: 

Ashland 



Ja  nesville    



Lake  Geneva    

Menasha     


Enough  unskilled 

bor    for    19H1    pub- 

Present   prevailing 

lic   works? 

wages 

Probably 

4.00 

les 

3.25 

Yes 

4.80 

4.00 

Yes 

4.00 

5.00 

Probably 

5.00 

Probably 

3.20 

3.00 

Yes  until  fall 

4.00-5.00 

No 

4.00 

ies 

5.00 

Yes 

3.00-3.50 

Y'es 

3.25 

Yes 

4.00 

Yes 

4.00 

5.00-6.00 

Yes 

4.00 

Yes 

4.50 

Yes 

4.00 

Yes 

4.50-6.00 

Doubtful 

.50 

Yes 

3.50 

Y'es 

4.50 

4.50 

4.50 

4.50 

Yes 

.45-. 50 

4.00 

3.50 

Yes 

3.50 

5.00 

Hours    per    day 


Probable    wages 
next     spring 


Yes 
Probably 


Yes 

Probably 

Yes 


Y'es 
Yes 
S"es 

Yes 

Yes 
Probably 


Yes 
Probably 

Yes 

Yes 

IT.. I. ably  not 
Yes 
Yes 
Yes 
Yes 


00 


1.50 

.20 

.40-. 50 
4.80 
4.00 

2.50 


2.50-3.50 
4.00 
4.00 
4.00 


.45 

3.50 

5.00 
4. SO 
4.00 
4.50 
.50 
.50 


About  same 

3.25 

4.00 
About  same 

5.00 

4.00 

Same   or   lower 

2.00 

5.00-6.00 

4.00 

5.00 

2.75-3.00 


Not  less  than  4.00 

3.50 

No  change 

4.00 


3.00-3.50 

Lower 

.45-. 55 

3.50 

About  same 

3.00 


.60 

.40 


.J5-.45 
4.00 
4.00 


2.50 

3.00-3.50 

3.00 

3.50 

5.00 

4.00 


3.00 
Same  o 

5. (TO 


(Continued  from  page  121) 
percentages  were  as  follows:  New  England, 
8;  Middle  Atlantic.  \\l/3\  South  Atlantic,  1 1  '  i  ; 
Eas1  North  Central.  ll'<;  East  South  Central, 
24  ,  ;  West  North  Central,  \2VA ;  West  South 
Central,  14^;  Mountain,  12J4  ;  Pacific,  11H- 

It  will  be  noted  that  of  the  nine  groups,  6  an- 
ticipate a  reduction  of  11  and  a  fraction  or  12  and 
a  fraction  percent;  a  seventh,  14  and  a  fraction 
percent ;  while  the  other  two  give  8  and  24,  respec- 
tively. The  24  per  cent  of  the  East  South  Cen- 
tral is  caused  by  the  anticipated  drop  to  an  aver- 
age wage  of  25  cents  per  hour,  which  is  by  far  the 
lowest  average  reported  from  any  section.     The 


relatively  small  anticipated  drop  in  New  England 
is  caused  by  the  comparatively  low  average  of  ex- 
isting wages. 

Another  feature  of  the  uniformity  lies  in  the 
geographical  distribution  of  the  wage  averages. 
Taking  the  anticipated  1921  wages,  we  find  the 
northern  tier  of  states,  that  is,  New  England,  Mid- 
dle Atlantic,  East  North  Central  and  West  North 
Central  to  report  the  wages  as  46,  45,  46  and  43 
cents,  respectively;  while  the  South  Atlantic, 
East  South  Central  and  West  South  Central  re- 
port 30,  25  and  35  cents,  respectively, 

A  summary  by  geographical  divisions  has  been 
made  of  the  data  contained  in  the  complete  table, 
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giving  not  only  the  average,  but  also  the  maxi- 
mum and  minimum  reported  for  each  division. 
These  show  that,  although  the  averages  seem  to 
follow  a  definite  law,  there  are  considerable  vari- 
ations within  each  division.  For  instance,  in  the 
Middle  Atlantic  division  we  find  wages  varying 
from  20  cents  to  75  cents  per  hour,  in  the  East 
North  Central  from  30  cents  to  87  cents,  etc. 

Taking  the  entire  country,  we  find  the  average 
wage  at  the  present  time  is  48  cents  an  hour  and 
that  the  average  of  the  wages  anticipated  for  next 
spring  is  42  cents  an  hour,  a  reduction  of  13  per 
cent. 

It  is  to  be  noted  that  the  drop  in  wages  is  not  so 
great  as  it  would  have  been  had  the  question  been 
asked  a  few  weeks  ago,  the  "present  wages"  being 
those  of  January,  1921,  and  not  those  of  last  sum- 
mer and  fall.  For  instance,  one  town  in  New 
Jersey  reports  the  present  prevailing  price  of  la- 


bor as  $4.50  per  day,  but  that  it  has  just  been  re- 
duced from  $5.50;  while  a  North  Carolina  city  re- 
ports that  the  wages  there  have  just  been  cut 
from  $4  to  $3 ;  these  two  showing  a  recent  fall  of 
25  per  cent  in  addition  to  the  further  fall  antici- 
pated. We  had  expected  to  learn  of  a  greater  an- 
ticipated reduction  than  that  shown  by  the  table, 
approximating  more  nearly  to  pre-war  prices, 
especially  in  view  of  the  apparent  abundance  of 
labor  everywhere.  It  would  seem,  however,  that 
reliance  should  be  placed  upon  the  opinions  of 
these  hundreds  of  observers,  especially  in  view 
of  the  great  uniformity  of  their  ideas  on  this  point. 
Fortunately,  reports  from  contractors  (although 
by  no  means  so  many  of  these  have  reached  us  as 
the  replies  to  the  above  questions)  indicate  that 
the  efficiency  of  labor  of  all  kinds  has  increased 
greatly  and  has  recovered  from  50  per  cent  to  100 
per  cent  of  its  former  departure  from  pre-war  ef- 
fectiveness. 


SUMMARY 

OF   GEOGRAPHICAL 

DIVISIONS 

State  Group 

No.  of  cities 
reporting 

Present 

Av. 

Wage 
Max. 

Per 

Hour 
Min 

Probable 

Av. 

Wage  in 
Max. 

Spring 
Min 

Average 

percentage 

reduction 

New  England  . 

39 
61 
24 
98 
10 
51 
28 
16 
20 
347 

50 
53 
34 
52 
33 
49 
41 
57 
62 
48 

65 

75 

69 

87% 

63 

65 

62% 

69 

76 

87% 

35 
20 
20 
30 
25 
35 
25 
40 
60 
20 

Hi 
45 
30 
46 
25 
43 
35 
.50 
56 
42 

62% 

62% 

53 

87% 

44 

62% 

62% 

56  V* 

75 

87% 

25 
20 
15 
30 
15% 
30 
■  19 
33  1-3 
37% 
15 

8 
11  1-3 

South    Atlantic    

East   North    Central. 
East  South  Central.  . 
West  North  Central  . 
West  South   Central. 

11% 

11% 

24% 

12% 

14  2-3 

12% 

11  1-3 

United    States    . 
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What  kind 
of  pavement 
base   has 
City  and  State      failed? 

Arizona: 

Bisbee     Concrete 

Arkansas: 

Little  Rock    ....Concrete 

California: 

Anaheim    Concrete 

Calexico     Concrete 

Napa    Bituminous 

Concrete 

Palo   Alto    Macadam   & 

Concrete 

Porterville    ....  Asphalt 
Concrete 

Ventura    Concrete 

Colorado: 

Leadville    Macadam 

Connecticut: 

Hartford     Cement 

Concrete 
Meriden    Concrete 

Florida: 

S'anf  ord    Sand 

Georgia: 

Albany    Concrete 

Illinois: 

Canton    No.   2   brick 

Carlyle   Macadam 

Centralia    Natural 

Cement 

Danville    Concrete 

Galena   Old 

.Macadam 

Joliet    Macada  m 

La   Grange    ....Concrete 

Pana    Cpncrete 

Taylorville    ....Concrete 


Waukegan     ....  Macadam 
Winnetka    Concrete 

Indiana: 

Covington    ,  . . .    Sand  and 

Clay 
Crown    Point    ..Slag 

Elkhart    Concrete 

Elwood     Gra  v.-]  & 

Sand  : 

Franklin     Gravel 

Huntington     ...Stone 

South    Bend    .  .  .  Corn  rete 

Terre  Haute   ...Stone   & 
Gravel 
IOTOn: 

Boone Natural    cement 

Concrete 
Centervllle    ....Concrete 

Fort    Dodge    .  .  . '  'oncrete 
Muscatine    Macada  in 


Thickness 

of    base, 

inches 


Was  failure 
Was  failure  due  to  yield- 

due    to  Description     ing  of  sub- 

traffic?  of    traffic       grade? 


Cause    of    yielding 


Asphalt 
Concrete 

No 

Very  light 

Asphalt 
Warrenite 

Yes 

750 

Yes 
Yes 

Natural 
Bitumen 

No 

No 

2   In.   Bit. 
Rock 

Yes 

No 

None 

No 

Yes 

1  in.  Warrenii 

te  Yes 

Heavy   trucks 

Yes 

About     1,000     per 
day,  light   rigs  to 
heavy  auto  trucks 
and     ore     wagons 
weighing      up      to 
15,000   lbs. 

Yes 

3    inch    sheet 
asphalt 
Wood    block 

No 

Yes 
No 

Brick 

Yes 

Brick 

Small   pavers       Yes 


Macadam 

Brick 

Bitulithic 

Vit.  Block 
3%    in. 
Asphaltic 
Concrete 


Yes 

No 

Yes 

No 
No 

No 


12-ton  trucks 


Light  traffic 


Yes 
Yes 


Pipe   trenches 
Settlement    of    new 

embankment 
Not    properly    con- 
structed and  too  high 
a  crown 


Nature    of    soil 
Adobe   changes   vol- 
ume   with    wet    and 
dry   seasons 

Improper  replacement 

of    surface    after 

excavation 


Pipe  or  conduit  trench 


Lack   of   drainage 


Lack    of    drainage; 

trench   openings   made 

after    pavement    was 

laid 

No    surface    binder 

Poor  material 


Yes 
Yes 
Yes 


Yes 


Brick 
Brick, 
Filler 


Lack  of  drainage  ol 
wet  spots  on  slopes 
Mostly    pipe    trenchel 

Poor  drainage 
Where   36  in.   fill  was 

laid  through  old 
swamp;  stood  4  years 
then  settled  slightly 
Black  undrained  soil, 
damp  when  pavement 
laid 

Where  ser-   Improper  back-filling; 
vice  pipes     also   a  street  railroad 
were  newly       was   laid   in   cold 
laid  in  ad-        weather    and    pave- 
ment not  properly  re- 
placed 
Pipe   trenches 
Clay   sub-soil;   base 
too   light:   loads   too 
heavy    and    fast 


ranee  of 


No  All   kinds  of 

vehicles 
100   5-ton;    500    1 
e  Yes  and    2-ton   trucks; 

1.000  autos 
Ordinarv    traffic 
No 
Rutting  under     Average  120 
truck   traffic  trucks  3-5-10-ton 
in    early  400    autos    daily 

spring 


Yes 


Sheet 
Asphn 
Brick 

It 

Yes 
No 

Heavy  truck 
traffic 

Brick 
Bricli 

Yes 

Yes 

Heavy    traffic   of 

all  kinds 

5  to  10-ton    tin.  1; 

Asphi 

[It 

Probably 

Lack    of   drainage 


Pipe    trenches    and 

mucky    sub-soil 

Tartly   fill;    pushing  of 

gravel  and  sand  under 

weight 

Poor    drainage,    caus- 
ing   surface    to    settle 
and    blow    up 
Trenches  and 
drainage 
Concrete    in    base    not 
first   class 
Pipe    and    sewer 
trenches 


Poor    filling    "f    --;as 
and   aewer  trenches, 

especially    whi 
in    w  Inter    and    soils 

not    thawed   out    when 
refilled 
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What  kind 

of  pavement  Thickness 

has  of    base,  Wearing 

ind  State      tailed?  inches     surface 


Was  failure 
Was  failure  due  to  yield- 

due    to  Description    mg  of  SUb- 

t raffle 7  of   traffic        grade? 


Cause   of   yielding 


Dodge  City   ....Concrete 

independence  ..Crushed 
Rock 

Manhattan     ....Concrete 

McPherson     ....  Concrete 

Salina    Macadam 

i  M  ta  \v:i      i  '..ncrete 

Winfield    Concrete 

Maine: 

Bangor     Cement       . 

i  .hi.  .    base 
MHMNnchliNi'ttH: 

Lee     Stone 

Michigan: 

I  letroit     I  "oncrete 

u'on    Concrete 

Porl    Huron    ...Concrete 

SturgiS     Concrete 

Ypsilante      Concrete 

Mlnneaotai 

Albert   Lea    ....Concrete 

St.    Peter    Gravel 

Mtselsalppf : 

Olarksdale     Concrete 

Missouri! 

Sedalia    Macadam 

Montana: 

Billings    Concrete 

Great  Falls  ....Concrete 
Lcwiston    Concrete 

ftebraaka) 

Lincoln      Concrete 

Norfolk     ......  .Concrete 

New    Hampshire: 

Laconia     Cement 

Concrete 

Portsmouth     ...Concrete    & 
Gravel 

\e-*v  Jersey: 
Montclair     Concrete 

New  Brunswick. Concrete 


Ridgefleld    ParkBroken 
Stone 

Rutherford    .  .  .  .Broken   trap 
&  Concrete 

\ew    Vf»rk: 

P.inghamton    .  .  .Concrete 

Buffalo    Natural   Cement 

Concrete 
Corning     Concrete 

Gloversville     .  .  .Concrete 

Herkimer    Concrete  & 

Crushed  stone 

Manhattan     .  .  .  .Concrete 

Niagara  Falls    .Concrete 

Ogdensburg    ...Concrete 

Oneonta    Concrete 


3  in.  vertical 

nl. 

ier 

300  autos;   10U 

Yes 

Brick  block 

No 

horse-drawn 
vehicles 

Brick 

Partially 

Asphaltic 

No 

Yes 

Concrete 

Asp.    Concrete 

Yes 

&  Brick 

No 

2  In. 

Yes 

1  to  5-ton  trucks; 
3.000  a  day 

No 

Brick 

Tee 

Yes 

3   in.   Brick 

No 

Autos  and  trucks 

Yes 

Base   has  cracked  due 

to    expansion    and 
contraction    of    sub- 
base 
Contraction    and    ex- 
pansion  of   base 

Pipe  trenches  and  bad 

drainage  of  sub-soil 

Pipe  trenches  In  s,,rne 

cases  and   lack   ol 

drainage  in  most  cases 

Gumbo  sub-soil 

Bad    mixture    of   asph. 

and  aggregate 

Gumbo    soil    mostly 

Shrinkage    of    gumbo 

sub-soil   in  drying 


Wood  block  No 


Asphaltic 

concrete 
Brick 
Brick 
Brick 
Concrete 


Yes 
Yes 
No 
No 


Wood-block  No 

Gravel  '     Yes 


Vit.  Brick  No 


Yes 

Lack   of   drainage 

stly  5-ton 

Yes 

Pipe  trenches  mostly — 

trucks 

poor  filling  material  in 
made    ground 

Tee 

Sawdust   Alls 

Yes 

Lack   of   drainage — 
freezing 

Yes 

Pipe  trench 

Yes 

Lack  of  drainage  and 
hard    compacted    cen- 
ters   with    uncompact- 
ed  gutters 

Yes 

Across    old     slough 
bed    peat   soil. 

Yes 

Heaving    caused    by 

freezing    of    hard-pan 

under  sub-grade. 

Yes 

Defects  in  Sewer  lines 

Yes 

Pipe    trench — lack    of 

4 

1%    in. 
BItulithic 

YJes 

4 
6 

2    in. 
Bitullthic 

No 

5—8 

Brick     & 
Asphalt 

No 

600-800  some  Yes 

trucks  weighing 
12    to    15    tons 


2    in.    A.    C.  No 


Tar  Concrete        No 


Asphalt 
Macadam 

Asphalt  No 


No 


Yes 
Yes 


Yes 
Yes 


2—liL.    in.    with 

"C"   grade 

Asphalt  No 


Auto  trucks.  2  to      Yes 
6    tons   probably 
2,000 


fi 

Brick 

No 

Yes 

6 
6 

Asphalt 

Yes 

Yes 

Brick 

No 

Motor    trucks 

and 

No 

pleasure   cars. 

max: 

imiim  we: 
6  tons 

ight 

6- 

-6 

Vit.    Brick 
2    in. 

Yes 

No 

Yes 
Yes 

4- 

-5 

N 

ot  nsuall 

6 

Asphalt.  Granit 
&  Wood 

e 
Yes 

4 

Yes 

Yes 

6 

Brick 

No 

Yes 

6 

Brick 

No 

Yes 

drainage 

Lack  of  drainage; 
water  table  so  near 
surface  as  to  soften 

sub-grade 

Heaving    of    ground 

New    embankment    at 

bridge  approaches 

Generally  heaving  due 
to  frost  at  points  ot 
leaking    water    mains 

or    services 
Trenches    and    exces- 
sive   frost    upheaval 

Lack   of   drainage 

Frost    heaving    small 
amt.    of    new    work 
where   new  trenches 

were,     or,     improper 
drainage 

Street  built  over  ash- 
filled    ground 
Ditches    for   sewer, 
water   or   gas 

Wei  clay  soil — im- 
properly drained — 
considerable  traffic 
Red  clay  in  bottom 
14    in.    cut 


Pipe  trench 
Drains    each    side — 
but    not    sufficient 
From    the    deteriora- 
tion of  gravel  used 
in  concrete  base 


Sewer   trenches 

Water  leaks  washine 
materials    into    bad 

filling   elsewhere 

Pipe    trenches    and 

hoavv    traffic 

Trenches     filled     with 

clay 
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BASE  AND  SUBGRADE  FAILURES —  ( Continued) 

What  kind  Was  failure 
of  pavement  Thickness  Was  failure                           due  to  yield- 
base    has  of   base,  Wearing              due    to             Description     ing  of  sub- 
City  and  State       failed?  inches  surface                traffic?                 of    traffic        grade? 

Aortfa    Carolina: 

Durham    Concrete  6  3    in.  No  Yes 

Fayetteville    ...Gravel    &  Durax    blocks 

Clay  9 

Statesville   Concrete  4  2%     penetration  Yes 

Tarvia 

Macadam  No 

Wilson    Concrete  4  Yes  Heavy   trucks  Yes 

Ohio: 

Akron   Crushed  Slag  Brick  Yes  Heavy  hauling  Yes 

&  Sand  6 

Alliance    Gravel  6  Asphalt  10-ton    trucks    400     Yes 

Blocks  4   in.         Y'es  to    500    total    of 

vehicles 

Bucyrus   Rolled  Stone  6  Brick  No  Y'es 

Chillicothe    ....Concrete  5 — 6       Brick   &   Asphalt  Very   heavy 

Block  Y'es 

Delaware     Concrete  6 — 4       Brick  &  Asphalt  Yes 

Block  No 

Lakewood    Rolled  4    in.    Brick  Yes  Occasional    10-ton      Yes 

Cinders  6  trucks 

Lancaster    Rolled  Brick  No  Yes 

Gravel  S 

Lorain     Concrete  6  Asphalt  Yes  Yes 

Marietta     Sand   &  Gravel  Brick  Yes  Trucks  Yes 

Marion    Rolled  Brick  Yes  Yes 

Stone  8 

Norwalk     Concrete  6  Brick  No                                                     Yes 

Wooster   Stone  1  Brick  Yes 

Zanesville    Gravel  6  Brick  Yes 

Oklahoma: 

Durant    Concrete  4  Asphalt  Yes 

Macadam  No 

Oregon: 

Astoria     Crushed  rock,  Bitulithlc  No  Y'es 

Concrete  5 — (  • 

Corvallls    Port,  cement  Asphaltic                                                                        Yes 

Concrete  also  Concrete                Yes 

Black    base  4 

Eugene   Black   &  1%    in.    Bit.    &                           quite   heavy           Yes 

Concrete  3% — 4     Sheet   Asphalt     Yes 

Pennsylvania: 

Allentown Concrete  4  1    in.    Binder,  Yes 

1%    in.   asphalt  Yes 

Altoona    Concrete  8  Brick   &   Sheet  Yes 

Asphalt 

Chester     Concrete  6  2    in.    Sheet  heavy   commercial     Yes 

Asphalt  Yes 

Dormont     Concrete  5  Brick.    Sand  Sand  and  material     No 

Cushion  Yes  trucks,    gross 

weight   about 
25,000 

Duquesne     Gravel  8  Brick  Yes 

Easton    Concrete  5  Brick  Yes  Yes 
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Monongahela 
Norrlstown    . 


.Slag, 
Gravel 
.Concrete 


Brick 
Vitr.    brick 


Rankin     Gravel  & 

Sand 

Sharon    Gravel   & 

Slag 

Tyrone    Concrete 

Unlontown    ....Crushed 
Stone 

Rhode  Inland: 

Bristol    Clay 


Yes  Motor    trucks  Yes 

No  Quite  heavy  Yes 


3,600  heavy  trucks 
and  pleasure 


Trucks  carrying 

stone  for  highway 

contractors 

Heavy  trucks, 

hauling    coal, 

weigh  from  3  to 

16  tons 


No 
Y'es 


Base   was  laid  with 
lap   joints   and   they 

telescoped 
Pipe    trench — prob- 
ably   bit;     base    too 
light  for  traffic 

Clay   soil — no   drain- 
age;  hauling  with 
trucks   while   soft 
Lack  of  drainage 
with    poor    base 

Lack   of  drainage 
Lack  of  thorough  com- 
paction of  trench 
Embankment  on  brick 
and   pipe   trench   on 

asphalt 

Most    failures    over 

improperly    placed    fill 

in    old    trenches 
Due  to  sewer  trenchel 
— backfilling  careless- 
ly done  and  sub-grade 
not    properly    rolled 
Trenches 


Lack  of  drainage 

Local  stone  used  in 

foundations   gave  way 

— may   not   have   been 

properly  tamped 

Lack   of   drainage 


Slides  and   settlement 

due     to     excessive 
rain-fall   and   to  foun- 
dation which  is  most- 
ly soapstone 
Lack    of   drainage 


Lack  of  drainage  and 

lack   of  thickness  and 

quality    in    concrete 

base 

Trenches 
Trenches    and    insuffi- 
ciently rolled  sub- 
grade;   inadequate 
drainage 
Pipe   trench 

Some  failures  due  to 

new*  or  not  sufficiently 

rolled  embankment 


Y'ielding  of  sub-soil 
after  concrete  became 
shattered  due  to  in- 
ferior   concrete 
Sewer  and  other 
street   openings 
By  leaking  water 
mains    and    services, 
surface   water   freez- 
ing;  disintegrating 
surface    pavement 
Pipe  trenches  and 
lack    of   drainage — 
foundation   not  strong 
enough    for   heavy 
trucks 
As     block    pavements 
wen    out    because    of 
blocks    wearing — base 
good 
Disintegration  of 
concrete 

Mostly  pipe   trenches, 

some  due  to  Improper 

drainage 


Lack   of  drainage 
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What  kind 
of  pavement 
base    has 
failed? 

Thickness        Wearing 

Was 

Was  fall 
failure                          due  to  vU 

ure 
Id- 

City  and  State 

of   base,         surface 
inches 

due    to            Description   1 
traffic?                        -raffle- 

ng  of  sub- 
grade?               Cause   of   yielding 

Greenville 

.  .Concrete 

3 

Asphalt 

Yes 

Base     too     thin — car 
tracks   not   properly 

Union    

4 

1   in. 

laid 

Texns: 

7 

Vlt.   Concrete 

No 

No 

Lack    of   sufficient   ex- 

Brownwood 
Clarksville    . . 

.  .Clay  or  soil 
.  .Waterhound 

Macadam 
i  .Concrete 
,  .Concrete 

8   to   10   in. 
bait  pene- 

No 

400  autos;  100  wa- 

Yes 
Yes 

pansion    joints 
No  proper  foundation 

Corpus    Christ 
Greenville    .  .  . 

« 

4—5 
4 

ii,    2   in. 
illthlc 

k    & 

No 

No 

gons   and   buggies 

Yes 
Yes 

Black  gumbo  sub-sol) 
Water  main  leaks 

LonRvlew 

.Macadam 

6 

A.S     Concrete 
ihalt 

■lam 

No 
No 

Yes 

subsequent  settlement 
Lack   of  drainage 

Waxahachlc    . 

i  .Concrete 

5 

Asphaltlc 
Concrete    2   In, 

No 

Yes 

Black     land    foundation 

Port  Arthur    .  , 

.Concrete 

4 

2  In.  Asphalt 

No 

over  limestone.    Under 
ground    water   running 

Temple    

.Concrete 

5 

\sphalti 

c 

Yes 

on   top  of  limestone 

Concrete 

No 

allowed    water   to   get 

Virginia: 

in    under    base 

i 'rushed 
Stone 

Brick 

No 

Yes 

bursting    of    water 

mains    and    caving    of 

under    ground    store- 

Newport    News 
Norfolk     

i.  Concrete 
Concrete 

8 
4—5 

Concrete 
1  '  i    hinder 
1%    in.    top 
Isphalt 

No 
Yes 

Motor  trucks.   10 
to   15   tons 

Yes 
Yes 

water  drains 
Lack    of   drainage 
Pipe   trer. 

\\  .ikIiIiiitIoii: 

.  Concrete 

6 

Brick 

750  vehicles  a  dav. 
max.  weight  15 

Yes 

Sewer  trench  not  set- 
tled prior  to  paving 

.Concrete 

4 

2    in. 

Yes 

Pipe    trench   and   lack 

Walla  Walla  .  . 

.Bit.    &    Port. 

Bitulithic   & 

of  drainage 

Cem.  Con. 

*%— 4 

Sheet   Asphalt 

No 

West  Virginia: 

Fairmont 

.Concrete 

5 

Brick 

No 

Yes 

Pipe     trenches     badly 

Wisconsin: 

.Concrete  & 

Brick 

Yes 

Trucks    over    12 

Yes 

Crushed  stone 

tons 

concrete     and     soften- 
ing  of    crushed    stone 
when  frost  comes  out 

Concrete 

6 

Brick 

No 

Yes 

underl 

in    spring 
Large  yan 
aid   with   quicksand  hard 
to     drain      sufficiently 

to  prevent  heaving 
from   frost   under  low 

5 

Creo.    blocks 
&   Asphalt 

Yes 

Heavy    trucks 

No 

temperatures 
Weak   concrete   base 

a    I  eaha   

Hyd     <vment 
Concrete 

4—6 

Brick 

Yes 

Motor    trucks 

Yes 

Pavement    sunk    over 

trendies  due  to  sub-soil 

being  gravel  and  hard 

Wis.    Rapids.  .  . 

Concrete 

IK 

Concrete 

No 

Yes 

to   get  into   shape 
Lack   of   drainage 

Failures  of  Pavement  Bases 

Causes  of  failures  in  several  hundred  cities.     Sub-grade  more  commonly  re- 
sponsible than  traffic.     Sixty  per  cent  of  cities  had  no  base  failures. 


The  opinion  is  growing  that  more  pavement  fail- 
ures than  was  formerly  realized  are  due  to  the  base 
rather  than  to  the  wearing  course.  Most  wearing 
courses  are  poorly  adapted  to  performing  the  func- 
tions of  a  base  or  foundation  and  if  the  base  or  sub- 
soil under  them  fails,  the  wearing  course  must  fail 
also. 

In  order  to  obtain  some  information  on  this  sub- 
ject, covering  the  various  conditions  found  through- 
out the  country,  we  included  in  a  recent  question- 
naire sent  to  city  engineers,  certain  inquiries  con- 
cerning failures  of  pavement  bases  in  their  respec- 
tive cities.  Of  the  first  460  replies  received  to 
these  and  other  questions,  139  failed  to  reply  to  the 


questions  concerning  base  failures.  Of  tbe  321  who 
replied,  196  reported  that  no  pavement  bases  had 
failed  in  their  cities.  The  data  given  by  these  re- 
plies have  been  tabulated,  the  tables  being  published 
in  this  issue. 

The  following  information  on  this  subject  has 
been  obtained  by  summing  up  the  tabulated  data 
and  also  from  supplementary  explanations  given  on 
the  returned  questionnaires. 

Of  the  various  bases  reported  upon,  87  were  con- 
crete, 3  were  bituminous  concrete,  29  were  macadam 
or  gravel,  2  were  slag  and  3  were  sand  and  1  was 
brick. 

The  informants  were  asked  to  state  whether  the 
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CONCRETE    BASE   UNDER    ASPHALT  BLOCK    (BOSTON 
POST   ROAD,    NEW   YORK)    DESTROYED    FOLLOW- 
ING SOFTENING  OF  SUB-GRADE     BY     SPRING 
THAW 

pavement  had  failed  because  of  traffic  or  because 
of  a  yielding  of  the  sub-soil.  Of  the  concrete  bases 
49  were  reported  as  having  yielded  because  of  sub- 
soil, 8  because  of  traffic,  5  because  of  poor  construc- 
tion of  the  base,  and  25  because  of  combinations  of 
these.  If  we  combine  failures  due  both  wholly  and 
partly  to  each  of  the  several  causes,  we  find  73  from 
soil  weakness,  32  from  too  heavy  traffic  and  7  from 
poor  construction,  percentages  of  66,  28  and  6  re- 
spectively. Of  the  bituminous  concrete,  one  failure 
was  reported  due  to  soil  alone  and  two  to  both  soil 
and  traffic.  Of  the  macadam  and  gravel  roads  the 
soil  was  responsible  for  13  failures,  traffic  for  3, 
and  13  were  due  to  a  combination  of  these  and  poor 
construction.  Combining  these  as  above,  we  find 
25  due  to  soil,  or  60  per  cent;  14,  or  33  per  cent,  due 
t  traffic ;  and  3,  or  7  per  cent,  due  to  poor  construc- 
tion. Of  three  cities  reporting  sand  base  failures, 
two  reported  such  failure  due  to  sub-soil  and  one 
to  traffic.  Of  the  two  slag  bases,  one  failed  because 
of  traffic  and  the  other  because  of  both  traffic  and 
sub-soil.  The  one  failure  of  brick  base  was  reported 
due  to  a  combination  of  traffic  and  sub-soil. 

Combining  all  of  the  failures  of  the  various  kinds 
of  pavement,  we  find  104  due  to  sub-soil,  51  to  traf- 
fic and  10  to  poor  construction. 

Of  the  failures  attributed  to  the  sub-soil,  the  ma- 
jority were  on  account  of  the  settling  of  the  back- 
filling of  trenches.  In  some  cases  the  streets  had 
been  laid  upon  embankment  which  continued  to 
settle.  Several  of  the  cities,  chiefly  in  the  south- 
western part  of  the  country,  referred  to  the  phe- 
nomenon of  excessive  shrinking  of  the  gumbo  soil, 
which  sometimes  opens  up  cracks  two  inches  or  more 
wide,  the  tendency  of  which  is  of  course  to  crack 
open  the  base  immediately  above  such  cracks  in  the 
sub-soil. 

Second  only  to  pipe  trenches  as  a  cause  of  fail- 
ure- of  the  sub-soil  was  poor  drainage  of  wet  soils. 
(  )ne  city  engineer  in  Kansas  who  attributed  failure 
to  "shrinkage  of  gumbo  sub-soil"  adds  that  "Re- 
cent paving  has  not  failed.  We  use  more  care  and 
lay  mostly  5-incri  base.  Through  some  base  I  have 
laid  a  reinforcing  rod  transversely  each  30  feet." 
[i:  this  city  the  base  which  was  reported  to  have 
failed  was   1-inch  concrete. 

A  Pennsylvania  city  reported  a  brick  pavement  on 
a  -".-inch  concrete  base  to  have  failed  because  of  the 
joint  between  the  base  and   the  combination   curb 


and  gutter;  also  that  some  failures  had  been  due  to 
embankments  which  had  not  been  sufficiently  rolled. 
Several  engineers  explained  the  freedom  of  their 
pavement  bases  from  failure.  For  instance,  on» 
North  Carolina  city  engineer  stated:  "The  entire 
city  is  underlaid  with  sand,  forming  an  ideal  nat- 
ural foundation.  The  brick  pavement  is  mostly  18 
years  old,  on  sand  foundation  with  cement  grout, 
and  except  where  it  has  been  cut  is  in  as  good  con- 
dition as  when  it  was  put  down.  The  asphalt  ma- 
cadam has  been  down  10  years  and  is  good  for  about 
one  year  more."  In  this  city  both  brick  and  as- 
phalt macadam  were  laid  on  the  natural  sand  soil. 
A  Connecticut  city  engineer  writes :  "The  sub-soil 
drainage  in  this  city  is  excellent,  in  view  of  which 
we  are  able  to  resurface  old  macadam  pavements 
with  sheet  asphalt  (\y'i  inch  binder,  1^/i  inch  top) 
with  gratifying  results."  Another  Connecticut  en- 
gineer writes,  "I  have  used  2}/2-inch  to  3-inch  broken 
stone  bases  bound  with  sand  on  heavy  traffic  streets 
with  2^-inch  to  3-inch  asphalt  macadam  stone  on 
sand  and  clay  sub-base  and  have  never  had  a  failure. 
The  failure  in  many  places  is  due  to  poor  drainage 
and  small  crushed  stone  for  the  base." 

The  general  impression  given  by  the  various  re- 
plies is  that  failure  of  pavement  bases  is  due  to 
traffic  in  not  more  than  one-third  or  one-fourth  of 
the  cases  of  failure,  most  of  the  balance  being  due 
to  failure  of  the  sub-soil  either  over  imperfectly 
compacted  trenches  or  because  of  yielding  due  to 
poor  drainage.  This  general  statement  seems  to  ap- 
ply to  each  class  of  base.  The  concrete,  for  which 
is  claimed  the  advantage  of  bridging  over  small 
areas  of  yielding  sub-soil  such  as  trenches  and  wet 
spots,  is  reported  to  yield  under  such  conditions  in 
as  high  a  percentage  of  cases  as  macadam  or  any 
other  type  of  base. 

Of  the  335  cities  that  did  not  report  any  failures 
of  bases,  a  number  gave  no  statement  on  the  subject, 
but  121  reported  that  there  had  been  no  failures  of 
bases.  Absence  of  failures  was  reported  for  84 
pavements  having  concrete  base,  2  having  asphalt 
concrete,  20  having  macadam,  7  having  gravel,  5 
having  sand,  1  cobblestone,  and  2  with  no  base 
except  hard  soil. 

Of  the  84  pavements  with  concrete  base  that  have 
not  failed,  34  had  rigid  surfaces  such  as  brick  or 
granite  block,  while  the  remaining  50  were  surfaced 
with  sheet  asphalt,  bituminous  concrete,  and  other 
pavements  similarly  adapted  to  cushioning  the  im- 
pact of  traffic. 

Macadam  base  was  used  under  brick  in  two  cases, 
and  in  the  remaining  18  cases  under  bituminous 
macadam  and  bituminous  concrete. 

One  New  York  city  reports  that  the  only  base 
to  fail  on  its  streets  was  that  of  a  state-built  brick 
pavement  on  concrete,  which  failed  over  trenches 
that  had  recently  been  dug  and  not  properly  back- 
filled. The  concrete  base  was  reinforced  with 
%-inch  lug  bars  laid  crosswise  of  the  trenches,  but 
these  apparently  were  not  effective.  "Might  better 
have  spent  the  money  drawing  away  the  soggy  clay 
to  a  dump  and  filling  the  trenches  with  old  dry  mac- 
adam or  sand  or  cinders." 

(  iiic  K.uwas  city  engineer  stated  that  the  contrac- 
tion and  expansion  of  a  5-inch  concrete  base  caused 
(Continued  on  page  137) 
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Labor  in  1921 

There  will  be  plenty  of  unskilled  labor  in  all 
parts  of  the  United  States  for  carrying  out  all  of 
the  public  work  contemplated  by  the  cities  of  the 
country  this  year,  and  in  general  the  wages  will 
be  very  materially  lower  than  they  were  a  year 
ago. 

Of  the  above  there  would  seem  to  be  no  pos- 
sible doubt.  It  is  not  the  opinion  of  one  man  or 
of  a  dozen  men,  but  of  six  hundred  city  engineers 
distributed  over  the  entire  country  from  Maine  to 
Florida,  throughout  the  Mississippi  valley,  across 
the  Rockies  and  on  the  Pacific  coast.  Six  hun- 
dred city  engineers  have  reported  to  us  during  the 
past  six  weeks,  each  concerning  conditions  in  his 
own  district,  and  more  than  93  per  cent  stated 
positively  that  there  would  be  plenty  of  labor  for 
public  works  this  year,  and  only  eight  of  the  re- 
mainder reported  that  there  would  not  be  plenty, 
the  others  being  in  doubt. 

With  such  almost  absolute  unanimity  of  opin- 
ions coming  from  all  parts  of  the  country,  and 


from  men  who  are  intimately  connected  with  pub- 
lic works  in  their  respective  cities,  occasional 
errors  of  judgment  are  buried  in  the  general  con- 
census of  opinion.  If  there  are  a  dozen  or  so 
cities  where  more  laborers  are  needed,  the  de- 
ficiency can  certainly  be  made  up  from  the  hun- 
dreds of  other  localities  where  they  are  found  in 
abundance. 

As  to  wages,  in  most  localities  these  have  al- 
ready lost  50  to  75  per  cent  of  last  year's  increase 
above  pre-war  rates  and  indications  are  that  they 
will  fall  still  lower.  In  fact,  in  some  localities 
they  have  already  almost  reached  pre-war  con- 
ditions. 

With  satisfactory  conditions  as  to  labor,  and 
with  plenty  of  funds  available,  any  restriction  on 
public  work  this  year  will  apparently  be  due  to 
scarcity  or  high  prices  of  materials.  There  would 
seem  to  be  little,  if  any,  need  for  the  former,  with 
abundance  of  labor  and  the  railroads  in  condition 
to  handle  a  considerable  increase  of  traffic.  It  is 
certainly  to  be  hoped  that  the  manufacturers  and 
the  dealers  in  materials  used  in  public  work  will 
not  make  themselves  responsible  for  putting  the 
brakes  on  progress  in  such  work  this  year  by 
adopting  or  maintaining  a  selfish  or  short-sighted 
policy-  of  profiteering  prices.  It  is  also  to  be  hoped 
that  engineers  and  others  in  charge  of  public 
works  will  meet  such  condition,  should  it  occur, 
by  substituting  materials  offered  at  more  rea- 
sonable prices  where  it  is  possible  to  do  this  by 
modifying  their  plans  or  changing  types  of  con- 
struction. 


City  Streets  and  Highway  Pavements 
With  the  increasing  use  of  heavy  trucks  over 
county  and  state  highways,  the  wheel  loads  to  be 
supported  by  highway  pavements  are  probably 
as  great  as  those  to  which  the  majority  of  city 
pavements  are  subjected;  while  the  more  popu- 
lar highways  carry  as  intense  traffic  as  almost 
any  city  street,  per  foot  of  width.  As  far  as 
traffic  conditions  are  concerned,  therefore,  there 
would  seem  to  be  no  reason  for  differentiating 
between  highways  and  city  streets  in  paving 
practice. 

In  the  support  furnished  to  the  pavement,  how- 
ever, there  are  several  features  of  difference.  Al- 
though the  same  kind  of  soil  is  found  in  both 
city  and  country,  highways  have  occasionally  to 
cross  swampy  lands  which  would  not  be  used  as 
building  sites ;  also  city  streets  generally  contain 
sewers  and  water  mains,  and  frequently  gas 
mains,  wire  conduits  and  other  structures  laid  in 
continuous  lines  under  the  street  surface ;  while 
the  houses  along  the  street  are  generally  pro- 
vided with  cellars  whose  bottoms  are  carried 
lower  than  the  street  level,  except  in  those  south- 
ern states  where  cellars  are  the  exception.  The 
continuous  trenches  in  which  the  underground 
conduits  are  laid  serve  as  blind  drains  in  the  ma- 
jority of  cases,  removing  any  underground  water 
that  may  reach  them  unless  it  is  in  enormous 
amounts ;  while  cellars  aid  in  drying  out  the  sub- 
soil down  to  the  level  of  their  bottoms,  either  by 
direct  action  or  because  water  in  the  sub-soil  sur- 
rounding them  cannot  be  tolerated  and  must  be 
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removed  by  artificial  drainage.  We  therefore 
find  wet  sub-grade  much  less  common  in  city  streets 
than  in  country  highways. 

Trenches,  however,  are  objectionable  in  that 
settling  of  the  backfilling  (which  is  very  diffi- 
cult to  prevent)  removes  the  support  offered  by 
the  sub-grade  to  the  pavement,  which  must  then 
either  bridge  over  the  settled  area  or  settle  in  its 
turn  and  damage  the  pavement. 

The  above  takes  into  consideration  only  the 
more  self-evident  points,  and  various  local  con- 
ditions will  necessitate  more  or  less  important 
modifications  of  the  conclusions  drawn.  Such 
conclusions,  however,  may  be  stated  as  follows: 

On  the  more  important  highways,  the  same 
wearing  surface  should  be  used  as  for  main  city 
streets. 

In  city  streets  where  trenches  have  been  or 
will  be  dug,  a  base  should  be  used  that  is  able 
to  carry  the  traffic  by  bridging  over  such  trenches, 
or  else  special  precautions  should  be  taken  to 
make  the  backfilling  even  more  solid  than  the 
undisturbed  soil. 

On  highways  or  streets  not  trenched,  bridging 
ability  is  not  so  important,  since  the  sub-base 
is  presumably  fairly  uniform  in  supporting  power. 
This  supporting  power,  however,  should  be  made 
the  maximum  possible  by  drainage  to  remove 
sub-soil  water,  by  rolling  to  compact  it,  and  occa- 
sionally by  the  use  of  clay,  sand,  gravel  or  other 
materials  whereby  added  stability  may  be  given 
to  the  surface. 

In  general,  the  main  differences  between  the 
two  classes  of  roads,  so  far  as  pavements  are 
concerned,  are  due  to  the  presence  or  absence  of 
trenches,  and  to  the  relative  freedom  from  ground 
water,  which  generally  lowers  the  supporting 
power  of  the  sub-grade. 


Pavement  Bases 

Does  the  average  paving  official  give  sufficient 
consideration  to  the  matter  of  pavement  bases? 
One  such  official  is  quoted  as  having  recently 
made  the  sweeping  statement  that  every  good 
pavement  either  consists  of  concrete  or  .has  a 
concrete  base,  and  a  great  many  paving  engi- 
neers and  others  seem  to  assume  this  is  axiomatic. 

Another  engineer  has  said  that  a  clay  road  will 
give  as  good  satisfaction  under  even  the  heaviest 
traffic  as  any  kind  of  pavement,  provided  it  is 
kept  continually  dry.  Still  other  engineers  have 
said  that  90  per  cent  of  the  pavements  laid  would 
give  better  service  at  less  cost  if  placed  on  a 
bituminous  base  rather  than  on  cement  concrete. 

We  believe  that  every  unprejudiced  engineer 
df  wide  experience  will  admit  that  the  last  two  state- 
ments contain  at  least  an  element  of  truth ;  and 
yet  in  the  great  majority  of  cases,  to  an  engineer 
deciding  upon  the  character  of  a  pavement,  no 
question  suggests  itself  as  to  what  is  the  best 
base — he  merely  wonders  if  he  can  afford  or  the 
traffic  justifies  a  concrete  base,  or  whether  he 
must  lay  the  pavement  without  any  base. 

The  entire  load  of  traffic  is  carried  by  the  sub- 
grade — the  base  merely  transmits  and  distributes 
it.  If  the  sub-grade  has  such  bearing  power 
throughout    that    the    traffic,    if    carried    directly 


upon  it,  will  not  cause  appreciable  depression  in 
the  surface,  and  if  it  is  certain  that  the  sub-base 
will  retain  this  condition  under  all  conditions  of 
weather,  there  is  no  need  of  a  base,  and  very 
little  need  of  a  wearing  course  other  than  one 
sufficient  to  prevent  abrasion  and  dust.  Pave- 
ments laid  on  such  soil  without  a  base  twenty 
or  thirty  years  ago  are  still  in  good  condition. 

If  the  sub-base  is  incompressible  throughout, 
but  composed  of  particles  which  may  flow  under 
localized  pressures,  such  as  dry  sand,  the  chief 
function  of  a  base  is  to  prevent  such  movement 
of  particles  by  distributing  the  pressure  over 
larger  areas  and  also  by  preventing  a  rising  of 
particles  above  the  general  level  when  displaced 
by  corresponding  depressions  under  the  loads 
applied. 

Where  the  supporting  power  of  the  soil  is  not 
uniform,  but  there  are  small  areas  that  would 
yield  under  pressure,  the  chief  function  of  the 
base  is  to  bridge  over  these  spots  and  transmit 
the  load  to  the  more  solid  portions  of  the  sub- 
grade  surrounding  them,  like  a  floor  slab  sup- 
ported at  the  edges. 

Where  the  entire  sub-grade  is,  or  may  become 
during  wet  weather,  without  sufficient  support- 
ing power  to  sustain  the  traffic  loads  without 
yielding  unless  such  loads  be  distributed  over 
considerable  areas,  it  is  the  function  of  the  base 
to  so  distribute  the  loads.  In  this  case  the  slab 
acts  much  as  a  raft  supporting  a  load  in  .water, 
and  if  the  soil  becomes  very  soft  the  flexible 
base  develops  waves  and  hollows,  the  rigid  one 
breaks  into  innumerable  pieces;  in  either  case 
the  pavement  is  ruined. 

In  rolling  a  sub-grade  there  are  very  apt  to  be 
left  spots  somewhat  less  compacted  than  others; 
in  fact,  it  is  hardly  practicable  to  obtain  abso- 
lutely equal  compaction  over  the  entire  area  of  a 
sub-grade.  If  a  rigid  base  be  employed,  the 
areas  of  less  compactness  do- not  support  their 
share  of  the  load  imposed  by  traffic,  but  the  base 
over  them  must  act  as  a  floor  to  transmit  this  to 
the  firmer  soil  around  them.  In  many  cases,  how- 
ever, if  the  base  could  yield  a  quarter  or  even  an 
eighth  of  an  inch,  these  spots  would  then  develop 
as  great  a  supporting  power  as  the  surrounding 
area,  and  the  base  would  no  longer  need  to  ex- 
ert bridging  action.  In  the  case  of  a  flexible  base, 
such  as  asphaltic  concrete,  this  is  what  happens. 
The  slight  depression  of  an  eighth  of  an  inch 
necessary  to  establish  uniform  support  through- 
out the  sub-grade  does  not  produce  a  defect  in 
the  pavement  nearly  so  serious  as  that  occasioned 
by  a  break  in  a  rigid  concrete  base ;  and  yet  such 
a  break  occurs  if  the  load  applied  to  the  rigid 
base  over  such  weak  spot  in  the  sub-grade  is 
greater  than  the  base  can  support  as  a  slab. 

It  follows  from  this  that  the  beam  strength  of 
a  non-rigid  pavement  does  not  need  to  be  nearly 
so  threat  as  that  of  a  rigid  pavement  in  order  to 
secure  equal  effectiveness  of  the  base  in  perform- 
ing its  function. 

There  are  other  conditions  under  which  the 
adaptability  of  the  flexible  base  to  minor  sub- 
grade  changes  is  of  great  advantage;  for  instance, 
in  the  case  of  a  pavement  built  upon  an  embank- 
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ment  which  continues  to  settle  slightly,  not 
enough  to  throw  the  pavement  objectionably  out 
of  surface  but  great  enough  to  cause  cracks  in  a 
rigid  pavement. 

On  the  other  hand,  rigid  pavements  are  ad- 
vantageous where  narrow  areas  of  depression  oc- 
cur in  the  sub-grade  over  which  a  flexible  base 
would  continue  to  settle  for  an  inch  or  more  be- 
fore coming  to  rest,  and  so  produce  undesirable 
depressions  in  the  pavement  surface;  while  these 
areas,  if  sufficiently  narrow,  are  bridged  by  a  con- 
crete base  of  reasonable  thickness.  A  common 
illustration  is  that  of  narrow  trenches,  such  as 
those  for  house  connections,  which  are  often 
bridged  successfully  by  6-inch  or  8-inch  concrete 
bases. 

The  above  is  merely  a  superficial  consideration 
of  the  subject,  but  it  is  by  no  means  purely  the- 
oretical or  at  all  imaginary.  Millions  of  yards  of 
flexible  base  much  thinner  than  is  generally  em- 
ployed for  rigid  bases  have  successfully  supported 
for  years  pavements  carrying  heavy  traffic.  On 
the  other  hand,  it  is  probable  that  very  few  con- 
crete pavements  or  concrete  bases  can  be  found 
that  do  not  contain  hundreds  of  lineal  feet  of 
cracks  in  every  mile  of  pavement  caused  by  the 
non-uniformity  of  the  supporting  power  of  the 
sub-grade. 

No  attempt  is  made  in  the  above  to  even  indi- 
cate exactly  under  what  conditions  rigid  base, 
non-rigicl  base,  or  no  base  at  all  should  be  em- 
ployed, but  only  to  call  attention  to  the  fact  that 
there  is  a  question  to  be  considered,  and  a  serious 
one  which  involves  the  saving  or  wasting  of  mil- 
lions of  dollars  every  year  in  the  construction  of 
pavements  in  this  country. 


Our  Tabulated  Pavement  Data 

For  more  than  a  dozen  years  we  have  pub- 
lished about  this  time  each  year  data  concerning 
paving  in  American  cities,  obtained  through  the 
kind  co-operation  of  hundreds  of  city  engineers. 
This  year  the  question  uppermost  in  the  minds  of 
paving  authorities  is  whether  enough  labor  for 
all  the  paving  work  contemplated  can  be  ob- 
tained, and  at  what  wages.  On  the  technical  side, 
the  question  of  bases  is  assuming  the  most  prom- 
inent place.  On  both  of  these  subjects  we  have 
collected  data  which  are  presented  in  this  issue. 
Figures  as  to  the  amount  of  pavement  laid  in 
several  hundred  cities  have  been  tabulated  but  are 
postponed  to  future  issues  for  lack  of  space  in 
this. 


State  Manufacture  of  Road  Materials 

Kansas  good  roads  boosters  claim  that  there  is 
in  that  state  a  combine  of  dealers  in  road  mate- 
rials which  is  holding  up  prices  of  such  materials, 
and  they  are  asking  the  state  legislature  to  enact 
a  law  authorizing  the  state  to  own  and  operate 
plants  for  manufacturing  cement  and  brick.  It  is 
believed  that  such  a  law  would  be  legal  under 
the  constitutional  amendment  adopted  last  fall 
authorizing  the  state  to  aid  in  the  construction  of 


state  highways.  The  advocates  of  such  an  act 
also  are  considering  submitting  to  the  voters  a 
tutional  amendment  that  would  authorize 
the  state  to  sell  road  materials  so  manufactured 
when  these  should  exceed  the  demand  for  state 
purposes. 


Failures  of  Pavement  Bases 

(Continued  from  Page  134) 

cracks  which  allowed  the  sand  cushion  under  brick 
pavements  to  flow  out  into  the  cracks,  causing  the 
brick  to  settle. 

Owensboro,  Ky.,  reports  that  there  were  no 
failures  of  either  concrete  or  macadam  base  pave- 
ments, as  all  the  streets  are  sub-drained  along  the 
curb.  (  >n  the  other  hand.  Buffalo,  X.  Y..  reports 
that  drains  along  each  side  of  the  pavement  were  not 
sufficient  to  prevent  settlement  of  the  6-inch  concrete 
base  due  to  a  yielding  of  the  sub-soil.  One  Ohio 
engineer  reports  that  brick  pavements  laid  on  about 
in  foot  of  stone  for  a  base  had  failed  in  places, 
probably  because  the  stone  base  bad  not  been  prop- 
erly tamped. 


Reinforcing  Concrete  Pavements 

The  figures  for  the  160  cities  whose  reports  have 
been  tabulated  for  this  issue  show  nearly  2.000,000 
square  yards  of  concrete  pavement  built  last  year, 
and  of  this  35  per  cent  contained  reinforcement.  By 
far  the  largest  part  of  the  reinforcement  used  in  the 
concrete  pavements  is  in  the  form  of  fabric  rather 
than  bars.  A  number  of  engineers  reported  their 
intention  to  use  reinforcement  in  1921  construction, 
and  all  but  three  of  these  stated  their  intention  of 
using  fabric,  and  one  of  the  other  three  said  that 
bars  "probably"  would  be  used. 

By  far  the  largest  part  of  the  fabric  used  in  these 
cities  weighs  between  25  and  35  pounds  per  100 
square  feet  of  pavement,  28  and  30  pounds  appear- 
ing to  be  most  popular.  About  78  per  cent  reported 
use  of  fabric  weighing  between  25  and  35  pounds, 
both  inclusive ;  about  14  per  cent  reported  40  pounds, 
the  balance  being  evenly  divided  among  42,  50  and 
100  pounds.  In  addition,  one  city  reports  main 
members  .08  square  inch,  6  inches  apart.  Another 
reports  .058  square  inch,  spacing  not  stated.  One 
city  uses  32  pounds  of  fabric  in  each  of  two  layers, 
making  64  pounds  per  100  square  feet. 


Alabama's  Highway  Bonds 

On  February  16,  1920,  the  voters  of  Alabama 
authorized  a  bond  issue  of  $25,000,000  for  con- 
structing a  permanent  system  of  roads  in  that 
state.  A  question  having  been  raised  as  to  the 
validity  of  the  bonds  because  of  a  point  of  legal 
procedure  in  connection  therewith,  a  friendly  suit 
has  been  started  and  briefs  for  and  against  the 
validity  of  the  bonds  have  been  prepared  for 
submission  to  the  Supreme  Court  in  order  that 
the  point  may  be  authoritatively  and  finally  set- 
tled to  the  satisfaction  of  all  possible  purchasers 
of  the  bonds. 
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Fel,.  7 — PORTLAND.  OREGON  SEC- 
TION. AMERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS. 

Feb.  7-8 — FLORIDA  ENGINEER- 
LSH  SOCIETY.  Annual  meeting. 
Lakewood,   Fla. 

Ken.  8 — BOSTON  SECTION,  AMERI- 
CAN SOCIETY  OF  MECHANICAL 
ENGINEERS. 

Feb.  8 — BOSTON  SECTION.  AMER- 
ICAN SOCIETY  OF  MECHANICAL 
ENGINEERS. 

Feb.  8— THE  NEW  KNGLAND  WA- 
TER WORKS  ASSOCIATION— Feb- 
ruary meeting  Copley  Square  Hotel. 
Boston.  Secretary  F.  H.  Gilford, 
Dedham.    Mass. 

Feb.  9-12  —  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION.  Eight- 
eenth annual  convention,  eleventh 
American  Good  Roads  Congress  and 
twelfth  National  Good  Roads  Show, 
Coliseum.   Chicago,    111. 

Feb.  10— SOCIETY  OF  AUTOMO- 
TIVE ENGINEERS,  Hotel  New 
Southern.    Columbus.    O. 

Feb.  11— LOS  ANGELES  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL   ENGINEERS. 

Feb.  11-12  —  ENGINEERING  SO- 
CIETY OF  WISCONSIN.  Annual 
meeting,  Madison.  Secretary,  Leonard 
S.  Smith,  Madison,  Wis. 

Feb.  14 — AMERICAN  ENGINEER- 
ING COUNCIL.  Technology  Club, 
Syracuse.  N.  Y.  Headquarters  at 
Onandago    Hotel. 

Feb.  14-1B  —  NATIONAL  CIVIC 
FEDERATION.  21st  annual  meeting, 
Hotel  Astor,  New   York. 

Feb.  14-16  —  AMERICAN  CON- 
CRETE INSTITUTE.  Annual  meeting. 
Auditorium  Hotel.  Chicago.  111.  Sec- 
retary, Harvey  Whipple.  New  Tele- 
graph Building.  Detroit,  Mich. 

Feb.  15  —  BUFFALO  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL   ENGINEERS. 

Feb.  15 — COUNCIL  OF  THE  AMER- 
CAN  SOCIETY  OF  MECHANICAL 
ENGINEERS.  Technology         Club, 

Syracuse.   N.   Y. 

Feb.  13-17  —  PROVINCIAL  ASSO- 
CIATION OF  CONTRACTORS  AND 
SUPPLY  DEALERS  OF  ONTARIO. 
Startford.    Ont. 

Feb.  16-18  —  AMERICAN  IN- 
STITUTE OF  ELECTRICAL  ENGI- 
NEERS'. Seventh  midwinter  conven- 
tion. Engineering  Societies'  Building. 
New  York  City. 

Feb.  21-23  —  MINNESOTA  SUR- 
VEYORS' AND  ENGINEERS'  SO- 
CIETY*. Annual  convention.  Hotel 
Commodore.    St.    Paul. 

Feb.  23 — NEW  YORK  SECTION, 
AMERICAN  SOCIETY  OF  CIVIL  EN- 
GINEERS. Meeting  postponed  from 
Feb.    16. 

Feb.  25-26— CONSTRUCTION  DIVI- 
SION. U.  S.  ARMY.  Annual  reunion 
of  tho,se  identified  with  this  division 
during  the  war.  Morrison  Hotel, 
i  Ihicago,  ill. 

Feb.  28  —  PHILADELPHIA  SEC- 
MECHANICAL  ENGINEERS.  Engi- 
neers' Club  of  Philadelphia. 

Feb.  28  —  CHICAGO  SECTION, 
AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL    ENGINEERS. 

M:.r.  I.  11-12  —  NORTHWESTERN 
ASSOCIATION  OF  GENERAL  CON- 
TRACTORS'. St.  Paul  Hotel,  St.  Paul, 
Minn. 

"ilnr.-h  14  AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  The  third 
annual    railroad  conference.      Chicago. 

April  27— AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.  Annual  conven- 
tion.    Houston.  Texas. 

April  27-20—  UNITED  STATES 
CHAMBER  OF  COMMERCE.  9th  an- 
nual   meeting.      Atlantic   City,    N.   J. 

Hay  9-11— AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  7th  annual 
convention.     Buffalo. 


May  17-19 — NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort   Wayne    ,Ind. 

June — CONFERENCE  OF  MAYORS 
AND  OTHER  CITY  OFFICIALS.  State 
of  N.  Y.  12th  Annual  Conference. 
Elmira,  N.  Y. 

June  6-10 — AMERICAN  WATER 
TER  WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland,  Ohio.  Sec- 
retary, J.  M.  Diven,  153  West  71st 
St..  New  York. 

June  7-9— NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.      San   Francisco,   Cal. 

Oct.,  1921 — IOWA  SECTION.  AMER- 
ICAN WATER  WORKS  ASSOCIA- 
TION.       Seventh        annual        meeting. 


AMERICAN     ENGINEERING 
COUNCIL, 

On  February  14,  the  executive 
board  of  the  American  Engineering 
Council  of  the  Federated  American 
Engineering  Societies  will  hold  ses- 
sions at  Syracuse,  N.  Y„  culminating 
in  the  evening  in  an  address  by  Her- 
bert Hoover,  who  will  outline  the  new 
council's  plans  for  dealing  with  indus- 
trial relations  and  particularly  with 
human  waste  as  it  affects  the  present 
army  of  unemployed. 

Mr.  Hoover  will  urge  co-operation 
with  Congress,  with  labor  organiza- 
tions, chambers  of  commerce  and  other 
bodies  in  the  campaign  planned  by  the 
council  to  remedy  economic  ills. 

On  February  15,  the  national  coun- 
cil of  the  American  Society  of  Me- 
chanical Engineers  will  convene  at 
the  same  place.  This  society  has 
placed  its  resources  and  membership 
of  Ki.OOO  behind  the  movement  to  fed- 
erate the  country's  engineering  skill 
under  the  headship  of  Mr.  Hoover  with 
the  American  Engineering  Council  as 
the  spokesman,  who  will  work  "to  get 
America's  idle  back  to  work,  and  keep 
it  at  work." 

The  Syracuse  meetings  will  bring  to- 
gether engineers  from  every  industrial 
center  in  the  country.  Delegations  will 
go  from  New  York,  Albanv.  Utica, 
Buffalo.  Rochester,  Schnectady,  Troy 
and  other  cities.  The  engineering  so- 
cieties of  Chicago,  Cleveland,  Boston, 
St.  Louis,  Pittsburgh,  Detroit  and 
other  places  will  be  represented  by  of- 
ficials of  the  two  councils. 

On  the  board  of  the  American  En- 
gineering Council  the  American  In- 
stitute of  Electrical  Engineers  is  rep- 
resented by  Calvert  Townley  of  New 
York,  vice-president  of  the  Westing- 
house  Co. :  the  American  Institute  of 
Mining  and  Metallurgical  Engineers  by 
J.  Parke  Channing  of  New  York ;  the 
American  Society  of  Mechanical  Engi- 
neers by  Dean  Dexter  S.  Kimball  of 
Cornell  University,  and  the  Associ- 
ated Engineering  Societies  of  St.  Louis 
by  William  E.  Rolfe.  These  four,  as 
vice-presidents  of  the  council,  are  ac- 
tively  assisting  Mr.  Hoover  in  framing 

As  a  result  of  a  report  submitted 
to  the  council  by  Mr.  Hoover,  the  coun- 
cil will  probably  encourage  the  forma- 
tion of  state  engineering  councils,  a 
process  already  under  nay  in  many 
states,  including  Massachusetts  and 
Minnesota,  \  Federation  of  New 
York  state  engineers,  it  is  said,  is  a 
probability  of  t lie  near  future. 


THE    ELEVENTH    ANNUAL    AMERI- 
CAN   GOOD    ROADS    CONGRESS 
AND    SHOW 

The  eleventh  annual  American  Good 
Roads  Congress  and  twelfth  National 
Good  Roads  Show,  under  the  auspices 
of  the  American  Road  Builders'  Asso- 
ciation, will  be  held  at  Coliseum,  Chi- 
cago, February  8,  9,  10,  11  and  12. 

TENTATIVE  PROGRAM 

February  8,  8  p.  m.,  formal  opening 
of  twelfth  national  Good  Roads  Show, 
Coliseum. 

February  9,  9  a.  m.,  registration  of 
delegates. 

Convention  Hall,  Coliseum,  10  a.  m. 
— Announcement  of  convention  com- 
mittees. H.  L.  Bowlby,  Chief  War  Ma- 
terials Division,  U.  S.  Bureau  of  Public 
Roads,  Washington  D.  C,  presiding. 
"Our  National  Road  Problems," 
Thomas  H.  MacDonald,  Chief,  U.  S. 
Bureau  of  Public  Roads,  Washington, 
D.  C.  "Relations  of  the  Highway  and 
Motor  Transport  Movement  to  Educa- 
tion," Prof.  C.  J.  Tildcn,  National  Di- 
rector of  Highway  and  Highway 
Transport  Education,  Washington.  D. 
C.  "Highway  Improvements  in  New 
England,"  A.  W.  Dean,  Chief  Engineer, 
Division  of  Highways,  Massachusetts 
Department  of  Public  Works.  "The 
Local  and  National  Importance  of  the 
Lee  Highway,"  Dr.  S.  M.  Johnson, 
Manager,  Lee  Highway  Association, 
Roanoke.  Va. 

Convention  Hall,  Coliseum,  2  p.  in. 
— George  C.  Diehl,  county  engineer, 
Erie  county,  N.  Y.,  presiding.  "The 
Highway's  Part  in  the  Development  of 
Efficient  Transportation,"  C.  W.  Reid, 
Chairman,  Transportation  Committee, 
Federal  Highway  Council,  Washing- 
ton, D.  C.  Discussion,  T.  J.  Wasser, 
State  Highway  Engineer  of  New  Jer- 
sey, and  others. 

Mass  Meeting,  Medinah  Temple,  8 
p.  m. — Michael  J.  Faherty,  President, 
American  Road  Builders'  Association, 
presiding.  Musical  program.  Address 
of  welcome  on  behalf  of  the  city  of 
Chicago,  Hon.  William  Hale  Thomp- 
son, mayor  of  Chicago.  Response  on 
behalf  of  the  American  Road  Builders' 
Association,  by  Michael  J.  Faherty, 
president.     "Good  Roads  Movies." 

Convention  Hall.  Coliseum,  Febru- 
ary 10,  10  a.  m. — C.  M.  Upham,  Chief 
Engineer,  Delaware  State  Highway 
Department,  presiding.  "Sub-grades," 
H.  G.  Shirley.  Secretary,  Federal 
Highway  Council,  Washington,  D.  C. 
Discussion,  Clifford  Older,  Chief 
Highway  Engineer  of  Illinois,  and 
others.  "Importance  of  Drainage  in 
Road  Construction,"  F.  H.  Eno.  Pro- 
fessor of  Engineering,  Ohio  State  Uni- 
versity. Discussion  by  H.  S.  Matti- 
mnre,  Assistant  Engineer,  Pennsylva- 
nia State  Highway  Department,  and 
others. 

Convention  Hall,  Coliseum,  2  p.  m. 
— J.  A.  Duchastel,  City  Manager. 
Outrcmont,  Canada,  presiding.  "Types 
of  Pavements,"  James  H.  MacDonald, 
former  State  Highway  Commissioner 
of  Connecticut,  New  Haven.  Conn. 
Discussion,  Newell  D.  Darlington. 
Chairman,  California  State  Highway 
Commission;  Herbert  Nunn,  State 
Highway  Engineer  of  Oregon,  and 
Others.  "Highway  Researches  and 
What  the  Results  Indicate."  A.  T. 
Goldbeck,  Chief.  Division  of  Tests,  U. 
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S.  Bureau  of  Public  Roads.  Washing- 
ton, D.  C.  Discussion.  Anson  \\ . 
Marston,  Dean,  Iowa  State  College, 
ithers. 
Evening  Entertainment  —  Dinner- 
dance  at  the  Congn       Hofel. 

(  onvention  Hall,  February  11,  io  a. 
m.— Frank  F.  Rogers,  State  Highway 
(  ommissioner  of  Michigan,  presiding. 
::t  Developments  in  Road  Build- 
ing. "  Edward  N.  Hines,  Chairman  of 
Board.  County  Commissioners,  Wayne- 
County,  Mich.  Discussion.  W.  D.  Uh- 
ler,  Chief  Engineer,  Pennsylvania  State 
Highway  Department;  R.  Keith  Comp- 
ton.  Chairman,  Baltimore  Paving  Com- 
mission, and  others. 

Convention  Hall.  Coliseum,  2  p.  m. 
—Howard  F.  Beebe,  President,  Harris, 
Forbes  &  Co.,  New  York  City,  presid- 
ing. "Highway  Finance,"  H.  C.  Syl 
vester,  Vice-President.  National  City- 
Co.,  New  York  City.  Discussion.  S.  L. 
Bradt.  Superintendent  of  Highways, 
Department  of  Public  Works  and 
Buildings,  Springfield,  111.;  H.  P.  Gil- 
lette. Editor,  Engineering  and  Con- 
.  and  others. 
Evening  Entertainment  —  Theater 
party  at  two  of  Chicago's  leading 
theaters. 

Convention  Hall,  Coliseum,  February 
12,  10  a.  m.— Walter  A.  Rogers,  of 
Bates  &  Rogers,  Chicago  111.,  Presi- 
dent, Associated  General  Contractors, 
presiding.  "Relation  Between  Engi- 
neers and  Contractors,"  W.  A.  Rogers, 
President,  Associated  General  Contrac- 
tors. Discussion,  R.  G.  Collins,  Key- 
stone Construction  Co. ;  A.  R.  Hirst, 
State  Highway  Engineer  of  Wisconsin  ; 
D.  A.  Garber,  President,  Northeastern 
Construction  Co..  New  York  City,  and 
others. 

Convention  Hall,  Coliseum,  2  p.  m. — 
Question  box,  report  of  resolutions 
committee,  election  of  nominating  com- 
mittee. 

As  many  women  will  be  present,  spe- 
cial entertainment  features  have  been 
ided  for  their  benefit,  including  a 
reception  and  tea,  February  9,  at  the 
Congress  Hotel :  a  sightseeing  tour  by 
automobile,  followed  bv  a  luncheon  and 
entertainment  at  the  Drake  Hotel ;  a 
shopping  tour;  a  luncheon  at  the  South 
Shore  Country  Club,  and  dinner  and 
dance  at  the   Congress  Hotel. 

THE      NEW      ENGLAND      WATER 
WORKS     ASSOCIATION 

The  annual  meeting  of  the  New  Eng- 
land Water  Works  Association  was 
held  on  January  12  at  the  Copley 
Square  Hotel,  Boston.  Mass.  The  ex- 
ecutive committee  met  in  the  morning 
at  the  association  headquarters,  the 
Tremont  Temple,  and  luncheon  was 
served  later   in  the  hotel. 

The  following  officers  were  elected 
for  the  ensuing  year:  President, 
Charles  W.  Sherman;  vice-presidents, 
Frank  A.  Barbour,  Percy  R.  Sanders, 
William  W.  Brush,  Reeves  J.  Newsoni, 
Patrick  Gear  and  George  A.  Carpen- 
ter: additional  members  of  the  execu- 
tive committee:  David  A.  Heffernan. 
James  A.  Newlands  and  Arthur  A. 
Blackmer:  secretary-.  Frank  J.  Guffird; 
treasurer.  Lewis  M.  Bancroft :  editor 
and  advertising  agent,  Henry  A.  Sy- 
monds :  and  finance  committee,  George 
H.  Finneran,  A.  R.  Hathaway  and 
Frank  A.  Marston. 


I'  UBLIC    WORKS 

A  report  was  then  read  bv  the  retir- 
i -idem.     Henry     V.     Macksey, 

which  showed  the  association  to  be  in 

sound  financial  condition  and  advancing 
progressive  lines.  Secretary 
I.   Gifford  reported  the  present 

membership  as  numbering  *72  persons, 
ting  of  14  honorary  members,  788 

active  members  and  70  associate  mem- 
This  was  followed  by  a  short 
by  the  new  president,  prophesy- 
msperous  year  for  1921. 

UHSRICAN  CONCRETE  i\-iiti'1I: 
\  -ession  on  contractor's  plant,  Feb- 
ruary 1"',  8  p.  m.,  will  receive  the  report 
of  the  special  committee  on  contractor's 
plant  in  reinforced  concrete  building 
construction.  A  survey  of  the  concrete 
road  building  situation  indicates  that 
while  many  contracts  were  not  com- 
pleted last  year,  leaving  a  balance  of 
contracts  of  33,000,000 
yards,  1920  was  the  biggest  year 
in  actual  yardage  put  down  that  we 
have  had  and  1921  will  probably  eclipse 
that  record.  An  address  by  F.  M.  Balls- 
ley  of  the  Wisconsin  State  Highway 
Department  on  Equipment  for  Concrete 
Road  Construction  has  been  prepared 
after  a  survey  of  many  jobs  in  several 
states. 

A  paper  by  C.  R.  Eee  is  on  Devel- 
opments in  Construction  Plant  and 
Crew  Organization  in  Concrete  Road 
Work. 

A.  C.  Irwin- will  present  a  compila- 
tion of  small  bridge  and  culvert  stand- 
ards as  used  at  this  time  in  many  cities. 
A  meeting  of  the  Committee  on  Con- 
crete Roads,  Clifford  Older,  chairman, 
will  probably  be  held  during  the  con- 
vention. 

Concrete  products  manufacturers 
will  have  a  special  session  February  16, 
at  2  p.  m.,  and  will  present  the  revised 
standards  for  building  units. 

I  W.  Lowell,  of  the  Universal  Port- 
land Cement  Co.,  will  present  a  paper 
on  Coloring  Concrete. 

I.  C.  Pearson,  chairman  of  the  Com- 
mittee on  Concrete  Surfaces,  will  pre- 
sent  a  report  outlining  important  work 
to  he  undertaken  by  that  committee. 

Mr.  Pearson  will  also  present  a  pa- 
per on  the  Shrinkage  of  Portland  Ce- 
ment Mortars,  with  Special  Reference 
to  Stucco. 

The  changing  situation  with  regard 
in  lumber  supply  for  form  work  has 
prompted  President  Turner  with  the 
authorization  of  the  Board  of  Direc- 
tion to  appoint  a  special  committee  on 
Steel   Forms. 

The  Committee  on  Reinforced  Con- 
crete  Chimneys,  J.  G.  Mingle,  chair- 
man, proposed  to  submit  a  set  of  stan- 
dards for  the  design  and  construction 
of  reinforced  concrete  chimneys.  "Our 
idea  will  be  to  make  up  the  specifica- 
tions in  such  a  manner  that  they  will 
be  of  use  to  the  average  man  and  the 
architect  and  engineer  rather  than  try 
to  get  the  different  chimney  companies 
to  adopt  the  same  proposal  form.  It 
will  he  short  and  concise  to  set  forth 
the  best  practice  in  design  and  con- 
struction." 

\MERICAN  SOCIETY   OF  MECHANI- 
CAL   ENGINEERS 

On  February  2.  the  Ontario  section 
of  the  A.  S.  M.  E.  held  a  joint  meet- 
ing with  the  annual  meeting  of  the  En- 
gineering  Institute   of    Canada   at   the 


iward  Hotel,  Toronto,  Canada, 
discussed  were  the  "Effects  of 
Corrosion  on  Steel  Pipe,  and  the  Man- 
ufacture of  Very  Large  Steel  Pipes  up 
to  96  Inches,"  bv  F.  N.  Speller,  of  the 
National  Tube  Co.,  and  "Aeroplane 
Wing  Tips."  and  "Wind  Channel  In- 
takes." both  by  J.  H.  Parkin,  Jr. 

At  the  meeting  of  the  Boston  section 
to  be  held  on  February  8,  the  follow- 
ing papers  will  be  read:  "Water 
Power  Development  and  the  Stand-by- 
Steam  Stations  as  Applied  to  the  Gen- 
eral Subject  of  Power  Development  in 
England"  and  "Recent  Water  Wheel 
Developments  and  Settlings,"  by  W. 
M  White,  chief  engineer,  hydraulic 
department,  Allis-Chalmers  Manufac- 
turing Co..  Milwaukee,  Wis. 

i  In  February  15,  at  the  meeting  of 
the  Buffalo  se'etion,  "Modern  Practice 
in  Arc  Welding"  will  be  discussed  by 
A.  M.  Candy,  of  the  Westinghouse 
Electric  &  Manufacturing  Co. 

NEW     ENGLAND    WATER    WORKS 
ASSOCIATION 

The  February  meeting  of  this  asso- 
ciation will  be  held  at  Copley  Square 
Hotel,  Boston,  February  9. 

Program— 11  a.  m.,  meeting  of  the 
executive  committee  at  the  headquar- 
ters, Tremont  Temple.  1  p.  m.,  lunch 
will  be  served  at  Copley  Square  Hotel, 
tickets  $1.50.  2  p.  m..  papers.  The 
Need  of  Uniformity  in  Plumbing  Reg- 
ulations," by  George  C.  Whipnle.  Pro- 
fessor of  Sanitary  Engineering.  Har- 
vard Enginering  School.  "Relations 
Between  Plumbers  and  Water  Works 
Superintendents."  by  G.  Wilbur 
Thompson,  president  of  the  Massachu- 
setts Association  of  Master  Plumbers. 
"The  Hydraulics  of  the  Flush  Valve, 
by  Gordon  M.  Fair.  Instructor  in  Sani- 
tarv  Engineering,  Harvard  Engineering 
School."  Professor  Whipple  will  dis- 
cuss the  bill  which  has  just  been  intro- 
duced into  the  legislature  b'-  the  State 
Department  of  Health.  This  bill  con- 
tains matter  of  great  importance  to  the 
members. 

KENTUCKY      HIGHWAY      CONTRAC- 
TORS' ASSOCIATION 

At  a  recent  meeting  of  the  Kentucky 
Contractors'  Association  the  following 
officers  were  elected:  President, 
George  N.  Eady ;  first  vice-president, 
Henry  Bickel ;  and  second  vice-presi- 
dent.  George   Carey. 

MEMPHIS    ENGINEERS'    CLUB 

At  a  dinner  held  on  January  10.  the 
Memphis  Engineers'  Club  elected  the 
following  officers  for  next  year  :  Pres- 
ident. Robert  W.  Gay;  vice-yresident, 
T  H.  Haylow ;  and  secretary-treasurer, 
A.  S.  Fry. 

LARGE   VOTE    FOR    A.    S.    C.    E. 
OFFICERS 

An  interesting  feature  of  the  meeting 
of  the  American  Society  of  Civil  En- 
gineers held  in  New-  York  on  January 
19  was  the  size  of  the  vote  for  officers. 
-ii  per  cent  of  the  corporate  member- 
ship was  represented  in  the  vote.  7.008 
ballots  being  cast.  And  when  it  is  con- 
sidered that  about  500  members  live 
outside  of  the  United  States  or  Can- 
ada and  that  only  a  small  number  of 
these  voted,  it  can  be  assumed  that  the 
percentage  of  eligible  voters  in  the 
United  States  and  Canada  who  did  cast 
votes  was  about  B5. 
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Describing  New  Machinery,   Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


DUPLICATE  UNITS  OF  INTERLOCK!  XG  CONCRETE  CULVERT  ASSEMBLED 

These  culverts  have  been  in  success- 
ful satisfactory  service  in  Denver  foi 
two  years  and  the  United  States  gov- 
ernment has  recently  secured  the  right 
to  manufacture  them  for  use  on  thirty- 
five  reclamation   projects. 


The  YVendelken  interlocking  concrete 
culvert  is  assembled  from  a  series  of 
interlocking,  plant-made  concrete  units, 
reinforced  to  withstand,  without  over- 
covering,  the  load  imposed  by  a  17- 
ton  roller,  the  load  on  any  unit  being 
distributed  over  a  ground  surface 
double  the  length  of  the  unit. 

Top  and  bottom  units  are  exactly  the 
same  and  interchangeable.  In  order  to 
clean  the  culvert,  the  top  units  can  be 
removed  by  means  of  pins  or  hooks 
inserted  in  holes  cast  in  each  top  unit 
for  that  purpose,  the  culvert  cleaned 
and  the  top  units  replaced. 

The  dimensions  can  be  such  as  to 
provide  the  size  and  shape  of  open- 
ings necessary  to  meet  any  require- 
ments of  the  relation  of  flow  line  to 
road  surface  and  required  discharge 
capacity.  The  smooth  interior  provides 
the  minimum  of  frictional  resistance 
and  therefore  a  large  discharge  ca- 
pacity in  proportion  to  the  area  of  the 
opening.  It  can  be  quickly  installed  at 
any  time  of  the  year  and  can  be  re- 
moved, if  necessary,  to  another  loca- 
tion. The  design  is  technically  correct, 
and  the  specifications  conform  to  the 
recommendations  of  the  Joint  Com- 
mittee on  Concrete  and  Reinforced 
Concrete. 

With  blocks  of  three  standard  sizes 
having  inside  clear  heights  of  5 
inches,  7  inches  and  11  inches,  six  dif- 
ferent sizes  of  culverts  with  clear  open- 
ings of  10x24  inches  to  22x24  inches 
can  be  constructed.  Each  unit  is  rein- 
forced on  all  three  sides  by  a  frame- 
work of  bent  steel  bars.  The  units  are 
made  in  class  "A"  designed  to  carry  a 
11  tor  roller  without  earth  covering 
over  the  conduit  and  class  "B"  is  de- 
signed to  carry  the  same  roller  when 
the  culvert  is  covered  with  1  foot  or 
more  of  earth.  The  width  of  the  units 
are  1",.  18,  21  and  no  inches  and  the 
thickness  of  the  top  and  bottom  fl 
varies  from  2%  to  4  inches  while  their 
capacity  for  discharge  in  second-feet 
varies  from  I  B6  to  20.50.  while  the  cor- 
izes  of  corrugated  iron 
pipe  rapacities  vary  from  l.l^  to  7.80. 
This  interlocking  culvert  company 
furnishes  steel  inside  and  outside 
forms  for  manufacture  by  contract- 
ors and  others  of  the  culvert  units,  with 

which  it  is  estimated  they  ran  be  made 
for  50  per  rent  of  the  average  selling 
prices. 


INDUSTRIAL  NOTES 

After  February  1,  the  new  warehouse 
plant  of  the  National  Cast  Iron  Pipe 
Co.,  at  37th  street  and  South  Ashland 
avenue,  Chicago,  111.,  is  expected  to  be 
in  operation.  A  complete  line  of  3-inch 
to  24-inch  cast  iron  pipe  and  specials, 
as  well  as  valve  and  roadway  boxes, 
will  be  carried  at  this  warehouse. 


Howard  H.  Marsh,  formerly  district 
manager  of  Railway  Age,  has  become 
president  of  the  Victory  Equipment 
Co.,  with  headquarters  at  444  Maison 
Blanche  Annex,  New  Orleans,  La., 
where  he  will  handle  the  following  ac- 
counts :  McMyler  Interstate  Co., 
Cleveland  locomotive  cranes,  pile  driv- 
ers and  material  handling  equipment  ■ 
Ball  Engineer  Co.,  Erie,  Pa.,  steam 
shovels  and  railroad  ditchers  ;  Schaefer 
Equipment  Co.,  Pittsburgh,  Pa.,  truck 
lever  connection,  brake  levers,  brake 
rod  jaws  and  stake  pockets;  and 
Equipment  Manufacturing  Co.,  Cleve- 
land, Ohio,  trucks  and  trailers. 


Wallace  &  Tiernan  Co.,  Inc.,  has 
1  a  new  plant  at  Newark,  N.  J., 
where  all  its  business  will  be  con- 
ducted,  including  all  branches  of  engi- 
neering, manufacturing,  sales  and  ex- 
ecutive work. 


ADAMSON   NOW  MAKES  TANKS,  WD 
ARC   WELDED   PRODUCTS 

-\damson    Manufacturing    Co., 

East   Palestine,  Ohio,  has  added  a  new 

tment  for  manufacturing  all  kinds 

of    storage,    pneumatic    and    pressure 

tanks,    welded    pipe,    battery    casings, 

itors,    condensors    and    a    large 

rc-welded  products. 


of  the  two  big  plants  of  the  Ma- 
comb Sewer  Pipe  Co.,  at  Macomb,  111., 
1   :     i  Insed  down.     This  move  was  the 
result  of  a  lack  of  orders.     All  of  the 
Macomb  clay  industries  with  the  excep- 
tion of  two  plants  have  shut  down  now. 
The  Great  Western  Contracting  Co., 
City,    Mo.,    has    changed 
iawlings  Industrial  Equio- 
I  -i      This   organization   acts   as 
sales  engineers  for 


of  power  plant  machinery.  Besides 
handling  coal  and  ash  conveyors  for 
the  Conveyors  Corporation  of  Ameri- 
ca, Chicago,  111.,  this  company  repre- 
sents the  Springfield  Boiler  Co.  and 
the  Cooling  Tower  Co. 

NATIONAL,    STEEL    FABRIC 
COMPANY 

Announcement  is  made  of  the  open- 
ing of  an  Atlanta,  Ga.,  office  by  the 
National  Steel  Fabric  Co.,  in  charge  of 
H.  S.  Gibboney,  district  manager,  604 
Walton  building. 

THE      AUSTIN       MACHINERY       COM- 
PANY'S    EXHIBIT 

At  the  Good  Roads  Show  and  Na- 
tional Good  Roads  Congress  and  Con- 
vention, Chicago,  Feb.  9-12,  there  will 
be  included  in  the  Austin  Machinery 
Corporation's  seventy -two-ton  display 
in  the  first  section  of  the  main  exhibi- 
tion area,  their  mammoth  2SE  Cube- 
Hex  paver  of  one  cubic  yard  capacity 
(the  largest  all-multipedal  paver  in  the 
uurld),  road  builders'  crane  and  drag- 
line, gasoline  locomotive,  industrial 
cars  and  batch  boxes,  trenching  ma- 
chine, backfiller  and  building  mixers. 
Moving  pictures  will  be  run  continu- 
ously. 

HIGHWAY    TRANSPORTATION 
SHOW 

At  the  Highway  Transportation 
Show  that  was  held  on  January  3-8  by 
the  Motor  Truck  Association  of  Amer- 
ica in  the  armories  at  62d  street  and 
Columbus  avenue  and  68th  street  and 
Broadway,  New  York,  liberal  use  was 
made  of  moving  pictures  to  show 
highway  transportation  as  compared 
with  railroads  and  waterways,  includ- 
ing the  film,  "What's  Your  Hurry," 
featuring  Wallace  Reid,  and  the  "Neck 
of  the  Bottle,"  which  shows  all  forms 
of  transportation  in  New  York  City, 
where  there  are  more  than  71,000  mo- 
tor trucks,  some  of  them  performing 
extraordinary  and  little-known  service. 

Good  roads  films  well  illustrated  the 
design  and  advantages  of  good  roads, 
and  the  causes  of  wear,  including  a  spe- 
cial slow-moving  film  demonstrating 
the  effect  of  high  speed  on  tires, 
springs,  body  and  load  of  a  truck  trav- 
eling on  a  rough  surface.  Another  film 
presented  an  animated  diagram  of  the 
operation  of  the  lubrication  system  and 
indicated  the  necessary  repairs  and 
maintenance. 

LARGE  SALES  OP  HIGHWAY  SNOW 
PLOW  ERS 

The  Good  Roads  Machinery  Co., 
Inc.,  has  recently  sold  twenty  Cham- 
iws  to  the  Maryland  State 
Highway  Department,  fifty-two  Cham- 
pion snow  nlows  to  the  New  Jersey 
State  Highway  Department,  sixty 
on  snow  plows  to  the  Massa- 
chusetts State  Highwav  Department 
and  three  hundred  Chamnion  snow 
plows  to  the  city  of  New  York. 


The  Austin  Machinery  Corporation 
i  a-  established  an  office  at  721  Andrus 
building,  Minneapolis,  Minn.,  with 
' i     \.   Ralph  in  charge. 
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New  York    Harbor    Dry    Dock 
Corporation's  Plant 

Installation  on  the  Narrows,  New  York  bay,  includes  large  floating  docks, 
piers,  wet  basins,  yards  and  shops  with  coordinated  arrangement  and  equip- 
ment. Structural  features,  construction  operations  and  plant.  Ingenious 
methods  of  difficult  submerged  excavation  and  pile  driving. 


The  construction  of  twelve  new  large  municipal 
piers  alternating  with  deep  water  slips  for  ocean 
steamships  in  the  Narrows  of  New  York  bay  on 
the  east  side  of  Staten  Island,  now  in  an  advanced 
stage  of  completion,  together  with  the  rapidly 
increasing  location  of  great  warehouses,  ship- 
building plants  and  other  important  enterprises 
on  the  adjacent  shore  of  Richmond  borough,  New 
York  City,  demands  corresponding  facilities  of  a 
semi-public  nature  for  the  maintenance  and  re- 
pair of  the  great  ships  that  ply  to  this  port  in  in- 
creasing numbers,  constituting  an  immense  fac- 
tor of  the  public  welfare  and  commercial  impor- 
tance of  the  metropolis,  and  very  directly  influ- 
encing the  construction,  maintenance  and  opera- 


tion of  all  kinds  of  public  works  and  utilities  in 
the  city. 

■  One  of  the  most  recent  and  important  of  these 
enterprises  is  the  establishment  at  Clifton,  Staten 
Island,  adjacent  to  the  north  end  of  the  municipal 
pier  area,  of  the  new  plant  of  the  Xew  York  Har- 
bor Dry  Dock  Corporation,  which  has  now  been 
practically  completed  and  is  already  in  operation. 
It  was  constructed  entirely  by  Fraser,  Brace  & 
Company,  engineers  and  contractors,  New  York 
City,  who  commenced  operations  in  July,  1919,  de- 
livered the  first  dry  dock  ready  for  service  on  Oc- 
tober 11,  1920,  and  have  now  completed  nearly 
all  of  the  construction  work  which  has  been  rap- 
.dly    prosecuted    notwithstanding    the    universal 
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difficulties  encountered  in  the  labor  and  material 
fields  and  in  transportation,  which  were  by  no 
means  diminished  by  the  simultaneous  and  ad- 
jacent construction  of  more  than  $20,000,000 
worth  of  very  similar  work  for  the  municipal 
piers,  which  employed  thousands  of  men  and  great 
quantities  of  material  and  equipment  of  exactly 
the  same  nature  as  were  required  for  the  dry 
docks  enterprise. 

The  plant,  with  a  waterfront  of  bOO  feet  on  the 
pierhead  line,  occupies- a  trapezoidal  area  600  feet 
wide  and  1,000  feet  long  on  the  shore  side  of 
Edgewater  street  and  has  another  irregularly 
shaped  300  x  400-foot  area  on  the  opposite  side  of 
the  street  where  the  offices,  garage  and  some 
auxiliary  buildings  and  storage  space  are  located. 


The  main  features  of  the  installation  are  the 
two  floating  dry  docks  of  10,000-ton  and  12,000- 
ton  capacity,  which  are,  respectively,  about  409 
feet  and  496  feet  in  length ;  two  piers  each  40  feet 
wide  and  about  600  feet  and  700  feet  in  length ; 
an  independent  134  x 626-foot  wet  basin  and  a 
67  x  640-foot  extension  forming  part  of  an  un- 
divided wet  basin  117  feet  in  width  of  which  50 
feet  lies  beyond  the  property  line  separating  this 
plant  from"  an  adjacent  one.  The  piers  extend 
from  the  corporation's  new  bulkhead  to  the  pier- 
head line  and  on  the  shore  side  of  the  bulkhead 
there  is  a  large  level  filled  area  providing  space 
for  storage,  working  yards,  service  tracks,  pipe 
lines  and  conduits  and  for  the  various  shops,  me- 
chanical installation,  and  power  plant. 

The  floating  docks  are  located  side  by  side  in 
a  wet  basin  250  feet  wide  with  its  level  bottom 
dredged  to  a  depth  of  44  feet  below  mean  low  tide. 
They  are  each  117  feet  wide,  there  is  about  8  feet 
clearance  between  the  docks  themselves. 

The  docks  are  of  similar  design  and  are  built 
of  wood.  The  largest  one,  of  12,000  tons  capac- 
ity, is  496  feet  in  length  and  the  other,  of  10,000 
tons  capacity,  is  408  feet  10  inches  long  and  117 
feet  wide,  with  five  pontoons  14  feet  deep  having 
side  walls  31  feet  high  above  the  pontoon  decks 
14  feet  8  inches  wide  at  the  base  and  10  feet  7 
inches  wide  at  the  top.  They  are  moored  to  the 
piers  by  cast  steel  jaws  bolted  to  the  sides  of  the 
piers  and  engaging  the  flanges  of  steel  channels 
mounted  on  the  sides  of  the  dry  docks.  This 
prevents  the  docks  from  moving  horizontally, 
while  leaving  them  free  to  move  vertically 
through   the   full   range  required   in   using  them. 

PIERS   AND   BULKHEADS 

The  piers  have  timber  decks  10  feet  above 
mean  low  water,  supported  on  transverse  pile 
bents  10  feet  apart,  each  bent  containing  nine 
vertical  piles  and  two  inclined  brace  piles  reach- 
ing across  the  full  width  of  the  bent  and  framed 
to  the  ends  of  the  cap  timbers.  Diagonal  trans- 
verse struts  above  low  water  form  in  connection 
with  the  spur  piles,  a  system  of  transverse  X- 
bracing  for  every  bent.     The  piles  were  driven 


and  to  an  average  penetration  of  about  18  feet. 
There  is  about  600  linear  feet  of  bulkhead  on 
a  crooked  alignment  made  up  of  tangents  from 
25  to  250  feet  long.  It  was  built  outside  the 
original  shore  line  and  has  a  timber  deck  sup- 
ported at  an  elevation  about  2l/2  feet  above  low 
tide  on  transverse  pile  bents  5  feet  apart  longi- 
tudinally. The  floor  carries,  along  the  bay  side,  a 
concrete  bulkhead  wall  about  7l/2  feet  high  6  feet 
thick  at  the  base  and  2),2  feet  thick  at  the  top, 
which  retains  7l/i  feet  of  cinder  fill  covering  the 
remainder  of  the  deck  and  extending  with  de- 
creasing depth  over  most  of  the  yard  area  be- 
yond the  original  shore  line.  On  the  land  side 
of  the  bulkhead  the  fill  down  to  the  original  bot- 
tom of  the  bay  below  low  tide  elevation  is  retained 
by  a  line  of  8-inch  wooden  sheet  piling.  Each  of 
the  foundation  pile  bents  has  seven  vertical  piles 
from  35  to  50  feet  long  and  four  spur  piles  driven 
at  angles  of  approximately  30  degrees  with  the 
vertical,  and  framed  at  their  upper  ends  to  longi- 
tudinal ranger  timbers  moulded  to  the  pile  caps. 
The  bulkhead  piles  were  driven  in  water  varying 
from  5  to  22  feet  in  depth. 


PILE    DRIVING 


There  were  driven  for  the  piers  and  bulkheads 
3,900  piles  of  an  average  length  of  53  feet,  and  to 
an  average  penetration  of  18  feet.  The  best 
day's  record  was  30  piles  driven  by  one  crew. 
Most  of  the  piles  were  driven  after  the  dredging 
had  been  partially  completed  between  the  piers 
but  before  the  bottoms  of  the  slips  had  been  en- 
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tirely  leveled  and  trimmed    thus    permitting  the 
work  to  be  expedited  by  Commencing   the  piers 
the  last  4  or  5  feet  of  dredging  had  been 
completed. 

All  of  the  vertical  piles  were  driven  by  two 
floating  machines,  one  equipped  with  a  40  h.  p. 
Mundy  boiler  and  engine  and  a  3,200-pound  drop 
hammer,  and  the  other  equipped  with  a  30  h.  p. 
boiler  and  engine  and  3,000-pound  hammer. 
(  To  Be  Continued  i 


ing  this  period.  After  cleaning  the  boiler  and 
making  some  changes  to  the  open  heater,  two 
similar  tests  showed  a  coal  consumption  of  slight- 
ly Irs.  than  one  ton  for  the  24-hour  period.  Rased 
on  the  price  of  coal  at  that  time.  thi>  effected  a 
if  o\  er  S4.000  a  year. 


Effect  of  Cleaning  Boilers 

A  100-horsepower  return  tubular  boiler  used 
for  operating  the  municipal  pumping  plant  of 
Chisholm,  Minn.,  was  found  to  be  in  bad  condi- 
tion by  C.  J.  Sullivan,  superintendent  of  the 
works,  when  he  took  charge  of  the  plant  some 
time  ago,  the  boiler  not  having  been  cleaned  since 
it  was  installed.  The  reason  given  for  this  neg- 
lect was  that  there  was  only  one  boiler  and  the 
filtered  water  supply  which  could  be  stored  was 
not  sufficient  to  warrant  a  shut-down  long  enough 
to  permit  cleaning  the  boiler. 

.Mr.  Sullivan  obtained  permission  from  the  elec- 
tric light  company  to  connect  the  village  boiler 
to  one  of  the  boilers  of  that  company's  plant 
which  was  about  200  feet  away.  A  4-inch  pipe 
line  was  run  between  the  header  of  the  water 
works  boiler  and  that  of  the  electric  light  com- 
pany and  the  steam  of  the  latter  used  for  three 
days,  while  the  municipal  boiler  was  out  of  serv- 
ice. Before  doing  this,  a  24-hour  test  run  was 
made  which  showed  3  tons  of  coal  consumed  dur- 


Break  in  Lancaster  s 
Water  Main 


H\  John  T.  Brainat 


Six  million  gallons  of  water  lost  by  burst- 
ing of  thirty-inch  main.    Hydraulic  valves 
closed  by  emergency  air  compressor. 


SECTION    THROUGH    BULKHEAD    PLATFORM    AND    WALL 


On  January  11,  at  7:45  p.  m.,  the  recording 
gauge  in  the  office  of  the  Lancaster,  Pa.,  water 
works  dropped  suddenly  from  100  pounds  pres- 
sure to  30  pounds.  The  entire  plant  is  electrified 
and  the  pumps  were  immediately  shut  down  and 
the  engineer  notified  the  superintendent.  C.  K. 
Will,  and  the  chief  engineer,  John  C.  Coyle.  Mr. 
Will  at  once  had  his  men  close  the  valves  leading 
from  the  reservoir  and  standpipe.  Before  these 
could  be  closed,  however,  the  reservoir  had  been 
drained  down  to  3  feet  of  water  and  the  400,000- 
gallon  standpipe,  which  is  11;'  feet  high 
and  maintains  pressure  in  the  high-pres- 
ure  system,  was  completely  emptied,  it 
was  estimated  that  more  than  six  million 
gallons  of  water  escaped. 

Two  mains  lead  from  the  main 
pumping  plant,  one  a  high  pressure,  fl- 
inch main  and  the  other  a  low  pressure. 
36-inch  main.  ( Jrdinarily  the  30-inch 
main  is  used  to  fill  both  the  reservoir 
and  the  standpipe.  It  was  found  that 
this  30-inch  main  had  broken,  washing 
out  the  road  in  which  it  was  laid  and 
carrying  a  considerable  amount  of  road 
material  into  a  neighboring  quarrv.  The 
superintendent  and  chief  engineer 
happened  to  come  along  the  road  just  at 
the  time  when  a  sudden  gush  of  water 
washed  out  the  road-bed  from  under 
their  automobile,  causing  one  side  of 
the  machine  to  drop  into  the  trench  and 
injuring  Mr.  Will. 

A  repair  gang  was  put  to  work  early 
the  following  morning.  Thev  found 
that  the  pipe,  which  had  been  laid  about 
30  years  ago.  had  broken,  apparently 
at  a  flaw,  a  section  of  the  pipe  7J/2  feet 
long  having  been  blown  out.  A  section  8 
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feet  long  was  cut  out  of  the  main,  which  is  \x/i 
inches  thick  at  this  point,  and  by  9  :30  in  the  evening 
of  the  same  day  a  new  piece  had  been  inserted  and 
water  was  turned  on. 

As  soon  as  the  leak  had  been  located  and  the 
valves  into  this  main  been  closed,  pumping  was 
resumed  through  the  36-inch  main  at  the  main 
pumping  plant  and  a  10-million-gallon  electric 
booster  pump  at  the  reservoir  was  put  into  service 
pumping  water  from  the  reservoir  to  the  stand- 
pipe  to  give  water  to  the  high-service  consumers. 
The  booster  pump  was  put  into  service  at  3 :30 
a.  m.  A  Bristol  recording  gauge  is  located  in  the 
office  of  the  water  department  at  the  city  hall. 
The  usual  pressure  during  the  day  is  54  to  60 
pounds  and  somewhat  lower  at  night.  Owing  to 
the  service  given  by  the  unbroken  36-inch  main, 
this  pressure  did  not  fall  below  25  pounds,  and  by 
4:10  in  the  morning  after  the  break  had  risen  to 
55  pounds. 

The  valves  at  the  pumping  plant  are  all  hy- 
draulic, working  under  a  water  pressure  of  75 
pounds.  As  the  pressure  at  the  plant  had  fallen 
below  30  pounds  they  could  not  be  operated  hy- 
draulically,  but  were  closed  by  using  an  electric 
air  compressor  which  had  been  installed  for  this 
purpose.  This  is  the  first  time  the  air  compressor 
has  been  used  for  operating  the  valves  since  the 
plant  was  electrified  and  it  worked  very  satis- 
factorily. 


Bids  on  New  York  Highways 

Bids  were  asked  on  20  toads  in  lfi  counties  ol 
Xew  York  State  by  the  State  Highway  Commis 
sion,  to  be  received  up  to  January  26,  and  on  that 
date  83  bids  had  been  received,  or  an  average  of 
about  four  to  each  contract.  At  the  request  of  Gov- 
ernor Miller.  I  Lighway  Commissioner  <  ireene  did  not 
award  the  contract  in  view  of  the  fad  thai  the  new 
commissioner.   Herbert   S.  Sisson.  would  assume  the 

of  office  st\  days  later. 


Installation  for  a  $700, 

000  Concrete  Road 

Contract 


Materials  distributed  over  10  miles  of  road 
from  central  storage  in  batch  boxes  hauled 
by  locomotives  on  full-length  24-inch  serv- 
ice track.  Abundant  equipment  provided  for 
distribution    and    construction    operations. 


Contracts  27-28  and  C,  X.  3  for  the  construction 
of  about  10  miles  of  standard  concrete  highway 
were  awarded  by  the  Delaware  State  Highway 
Department  in  March.  1920.  to  the  Keystone 
State  Construction  Co..  Philadelphia,  for  the  es- 
timated price  of  about  $700,000.  The  work  con- 
sisted of  three  roads  radiating  at  approximately 
equal  angles  from  Pine  street  corner  5.6  miles 
to  Armstrong's  corner,  2y2  miles  to  Odessa,  and 
1;4  miles  to  Townsend.  The  entire  job  involved 
about  40,000  barrels  of  cement,  50,000  yards  of 
broken  trap  rock  imported  from  Pennsylvania 
and  25,000  yards  of  sand  purchased  from  dealers 
and  all  delivered  by  rail  to  the  storage  yards  at 
Townsend,  where  the  contractor  has  established 
headquarters  on  a  150  x  1,500-foot  yard  adjacent 
to  the  Philadelphia,  Baltimore  &  Wilmington 
Railroad  tracks. 

Along  one  edge  of  the  lot  there  is  a  railroad 
siding  900  feet  long  that  passes  close  to  the 
20  x  150-foot  storage  house  of  4,000  barrels  ca- 
pacity, and  has  a  switch  connecting  it  with  an 
adjacent  dumping  trestle  350  feet  long  and  8  feet 
high  with  a  2  per  cent  grade,  from  which  all  the 
sand  and  gravel  is  dumped  in  long  piles  from 
which  it  is  reclaimed  by  a  Browning  steam  loco- 
motive crane  running  on  a  standard  gauge  track- 
parallel  to  the  siding  and  25  feet  distant  from  it. 
Another  parallel  track  50  feet  from  the  siding 
with  24-inch  gauge  and  800  feet  long  runs  through 
a  timber-lined  tunnel  8  feet  wide,  7  feet  high  and 
200  feet  ■  long,  over  which  the  sand  and  broken 
stone  are  piled  by  the  locomotive  crane.  The 
service  track  extends  beyond  the  ends  of  the  tun- 
nel, and  at  one  end  makes  a  loop  passing  tangent 
to  the  cement  storage  house  and  connecting  with 
the  main  line  that  runs  the  full  length  of  the 
three  different  sections  of  road  included  in  the 
contract. 

UNLOADING    BULK    CEMENT 

Portland  cement  is  received  in  bulk  in  carload 
quantities  and  is  unloaded  by  hand,  a  process 
which  was  found  by  investigation  to  be  quicker 
and  more  desirable  than  the  use  of  any  of  several 
mechanical  processes  investigated,  including  the 
vacuum  process,  the  installation  of  which  would 
have  involved  a  cost  of  $8,000. 

\,  i  nowledgmenl     is    m  tde    to    the     Vtlas    Portland    I  i  mi  tn    Co 
through  whosecourtesj   th<    accoimanying  illustrations  are  reprinted 
'(  ontrator's  Atlas." 
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LOADING       TUNNEl        BEFORE 

SAND      AND      OR  AVE,.      WERE 
STORED  OVER  IT 

The  cement  storage  house  is  very  substantially 
built  to  exclude  moisture  and  dampness.  It  has 
a  concrete  foundation  and  a  concrete  floor  at 
ground  level.  The  doors  on  the  railroad  side  are 
so  located  that  the  cement  can  be  discharged  from 
the  car  directly  into  the  house  when  shoveled  by 
two  men  into  the  flared  upper  end  of  a  wooden 
chute  with  cloth  nailed  over  the  top  to  confine  the 
dust.  When  it  becomes  inconvenient  to  shovel 
into  the  chute  it  is  removed  and  the  remainder 
of  i  In    cement  is  unloaded  by  wheelbarrows. 

i  Id  \i,    AND    DELIVERING    CEMENT 

I  he  doors  of  the  cement  house  arc  spaed  to 
mitch    the  bat  :li   boxes  on  a  train  of  industrial 


DELIVERING    <  EMENT    TO 

UAH  II   MUXES 

tnd  forth  between  the  mixer  and  storage. 
Each  locomotive  hauls  alongside  the  cement 
house  a  train  with  two  empty  batch  boxes  on  each 
car.  where  each  box  is  filled  with  cement  up  to 
the  gauge  mark.  The  train  is  then  hauled  by  a 
mule  or  pushed  by  hand  and  the  cars  spotted 
under  twenty  of  the  forty  steel  Lakewood  gates 
in  the  roof  of  the  tunnel,  which  are  opened  to  fill 
the  batch  boxes  up  to  the  next  gauge  mark  with 
sand,  after  which  they  arc  moved  forward  under- 
neath the  -lone  gates  and  the  remaining  space  in 
each  box  iv  filled  with  -tone.  The  loaded  train 
is  then  hauled  to  the  5-bag  mixer.  The  mixer  was 
started   al    one   end    of   the   contract    and    moved 
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cars.  The  door  sills  are  7  feet  above  track  level 
and  on  each  sill  there  are  two  tilting  boxes,  each 
holding  4  cubic  feet  of  cement  for  one  batch  of 
concrete. 

These  boxes  are  easily  filled  by  hand  pails 
ready  for  the  train  of  industrial  cars.  When  it 
is  spotted  in  position  the  boxes  are  tilted  and 
discharge  the  cement  through  their  automatic  lift 
gates  to  the  batch  boxes. 

MEASURING    AND    DELIVERING    CONCRETE    MATERIALS 

There  are  provided  68  steel  batch  boxes  and 
about  half  as  many  steel  Koppel  cars  hauled  in 
trains  of  10  each  by  .5  Plymouth  gasoline  loco- 
motives  that    arc   kept    constantly    busy    running 
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LAST  TILTING   CEMENT    MEASURING    BOX 

rapidly  forward  at  a  rate  which  it  is  hoped  will 
eventually  provide  for  the  completion  of  20,000 
linear  feet  of  road  per  month  when  all  operations 
are  in  full  swing  and  the  total  maximum  force  of 
about  350  men  have  become  well  trained  and  ex- 
pert in  their  respective  duties. 

CONCRETING    AND    FINISHING 

The  concrete  is  placed  between  steel  forms  of 
the  Hlaw  and  of  the  Heltzel  types,  1.000  linear 
feet  of  each  of  which  have  been  installed  for  com- 
parison. Sub-grade  is  rolled  by  a  10-ton  Austin 
gasoline  machine  and  by  a  10-ton  Buffalo  steam 
roller  and  by  two  smaller  rollers.  The  pavement 
is   finished  with  a   Lakewood   finishing  machine. 
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After  a  section  has  been  completed  it  is  protected 
by  movable  muslin  screens,  enough  of  which  are 
provided  for  1,000  linear  feet  of  roadway. 

The  road  is  drained  by  long  ditches  with  light 
grades,  and  the  principal  structures  consist  of 
five  reinforced  concrete  arch  bridges  of  10  to  50 
feet  span  with  pile  foundations,  and  one  10-foot 
and  one  6-foot  concrete  culverts  about  60  feet 
long.  For  their  construction  there  is  provided  a 
Lakewood  hoisting  tower  and  chute  with  a  small 
concrete  mixer. 

QUANTITIES    AND    EQUIPMENT 

The  execution  of  the  three  contracts  involved 
about  150,000  yards  of  excavation,  mostly  steam 
shovel  work,  with  cuts  of  a  maximum  depth  of 
15  feet.  All  of  the  excavated  material  is  used  for 
grading,  besides  which  about  40,000  yards  of  sand 
are  excavated  for  the  same  purpose  from  two 
borrow  pits  and  hauled  for  a  maximum  distance 
of  1  mile  in  side-dump  steel  cars  operated  by  the 
gasoline  locomotives  on  a  24-inch  service  track. 

Each  of  the  borrow  pits  is  drained  by  a  gaso- 
line pump  delivering  to  an  elevated  wooden  sup- 
ply tank,  from  which  the  water  is  piped  to  all 
parts  of  the  work  through  a  2-inch  line.     Another 


gasoline  pump  connected  to  driven  wells  also  de- 
livers to  the  tank,  but  the  main  supply  is  from  a 
9  x  6^4  x  10-inch  Worthington  steam  pump  that 
forces  the  water  1  mile  from  a  15,000-gallon  res- 
ervoir that  the  contractor  made  by  the  construc- 
tion of  a  small  earth  dam  65  feet  below  the  top 
of  the  storage  reservoir. 

The  gravity  system  furnishes  sufficient  water 
for  all  parts  of  the  work  and  is  equipped  with  re- 
lease  and  expansion  valves  that  provide  for  its 
operation  with  the  minimum  of  maintenance  or 
attention. 

At  headquarters  there  are  a  smith  shop,  repair 
shop,  machine  shop,  storage  houses,  offices  and  a 
stable  135  feet  long  for  36  horses  and  mules.  The 
principal  items  of  equipment  include  one  No.  21 
Marion  steam  shovel,  one  No.  31  Osgood  steam 
shovel,  one  120  h.  p.  Holt  caterpillar  tractor  for 
hauling  trees  and  stumps  and  transporting  ma- 
terial in  trailers,  sometimes  seven  or  more  at 
once.  There  are  a  Jumbo  grader,  three  motor 
trucks,  two  automobiles,  three  gasoline  locomo- 
tives, 61  j4-yard  Koppel  ideal-type  side-dump 
steel  cars,  a  considerable  number  of  horse-drawn 
scrapers,  plows,  wagons  and  other  tools,  besides 
the  special  machinery  previously  mentioned. 


Service  Strength  of  Sewer  Pipes 


Relative  effects  that  different  methods  and    conditions   of   laying    pipe   have 
upon  the  strength  of  the  sewer,  as  laid,  to  support  exterior  loads.     Conclu- 
sions from  tests  made  by  the  engineering  experiment  station  of  Iowa  State 
College.     Effect  of  sand  bed  and  concrete  cradle. 


The  subject  of  the  strength  of  sewer  pipe  to 
resist  pressure  exerted  upon  it  from  above  when 
laid  in  trenches  and  the  amount  of  such  pressure 
has  been  the  subject  of  investigation  for  several 
years  by  the  engineering  experiment  station  of 
the  Iowa  State  College.  The  conclusions  from 
studies  and  tests  made  at  this  station  were  de- 
scribed at  some  length  in  "Municipal  Journal" 
for  October  15,  1914,  and  February  23,  1918.  The 
latter  article  contained  a  series  of  tables  giving 
the  ordinary  maximum  loads  on  pipes  in  ditches 
From  common  back-filling  materials  for  different 
widths  and  depths- of  trench  and  different  kinds 
of  material ;  also  the  ordinary  supporting  strength 
of  sewer  pipe,  as  determined  by  the  standard  test, 
in  pounds  per  linear  foot  required  for  such  con- 
ditions. 

Recently  the  experiment  station  has  published 
a  further  bulletin  on  the  subject,  entitled  "Sup- 
porting Strength  of  Drain  Tile  and  Sewer  Pipe 
under  Different  Pipe-Laying  Conditions,"  in 
which  is  set  forth  the  relative  effect  of  pipe- 
laving  condition  upon  the  strength  of  the  pipe, 
as  laid,  to  support  exterior  loads. 

The  conclusions  refer  to  pipe  laid  by  the  "ordi- 
narV"  method  as  a  basis  of  comparison.  The 
ordinary  method  is  "that  in  which  the  under  side 
of  the  pipe  is  carefully  bedded  on  soil   for  60  to 


90  degrees  of  the  circumference,  suitably  round- 
ing the  bottom  of  the  ditch  for  this  purpose  and 
digging  hub  holes  for  all  pipe  with  hubs,  and  in 
which  the  pipe  is  surrounded  with  soil  placed 
with  ordinary  care."  Methods  least  effective  in 
bringing  out  the  strength  of  the  pipe  were  termed 
impermissible  methods,  the  bottom  of  the  ditch 
not  being  suitably  rounded  to  fit  the  under  side 
of  the  pipe  or  hub  holes  not  being  properly  dug, 
or  re-filling  material  not  being  placed  so  as  to 
fill  all  around  the  pipe,  or  other  defects  of  a  sim- 
ilar general  character  being  permitted.  Where 
these  departures  from  the  ordinary  method  occur 
the  strength  of  the  pipe  was  found  to  be  only 
about  80  per  cent  of  the  ordinary  strength.  By 
employing  "first-class"  methods  or  using  concrete 
cradles,  the  supporting  strength  may  be  increased. 
By  "first-class"  method  is  meant  one  "in  which 
the  under  side  of  the  pipe  is  very  thoroughly  im- 
bedded in  soil  for  at  least  90  degrees  of  the  cir- 
cumference (suitably  rounding  the  bottom  of  the 
ditch  for  this  purpose  and  digging  hub  holes  for 
pipe  with  hubs)  and  the  entire  pipe  is  surrounded 
with  thoroughly  compacted  soil,  all  under  the 
direction  of  a  competent  inspector  constantly  on 
tin-   work." 

In   discussing  the  matter  of  the  strength  of  a 
pipe  after  it  has  cracked,  the  author.  W.  J.  Schlick. 
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[joint-  cut  that,  with  the  pipe  cracked  into  four 
quadrant-  i  with  cracks  at  top,  bottom  and  each 
springing  lino,  as  is  ordinarily  the  case,  resist- 
ance to  collapse  of  the  sewer  depends  almost  en- 
tirely upon  the  ability  of  the  earth  at  the  side 
cracks  to  withstand  the  horizontal  thrust  ex- 
erted by  the  two  top  quadrants.  The  aid  which 
nth  furnishes  to  prevent  the  cracking  of  the 
pipe  is  indicated  by  the  fact  that  measurements 
made  on  vitrified  pipe  18  to  30  inches  in  diameter 
show  that  the  lengths  of  horizontal  diameters 
increased  only  from  0.027  inch  to  0.0632  inch  be- 
fore the  pipe  cracked.  "It  is  difficult  to  imagine 
a  soil  so  firm  that  it  would  not  be  compressed 
the  amount  of  this  distortion  on  each  side  (from 
0.0135  to  0.0316  inch)  by  a  comparatively  low 
pressure."  However,  where  the  pressure  is  dis- 
tributed over  a  considerable  area  by  concrete  be- 
tween the  pipe  and  the  side  of  the  trench,  consid- 
erable resistance  to  collapse  of  a  cracked  pipe  may 
be  furnished. 

The  report  contains  detailed  descriptions  of  the 
manner  of  making  the  tests  and  the  results,  with 
photographs  showing  the  manner  of  laying  pipe, 
etc.,  the  whole  occupying  68  pages.  The  conclu- 
sions are  summed  up  by  the  author  in  the  follow- 
ing general  statement : 

Factors  Aside  from  the  Quality  of  the  Pipe  Affecting  the  Supporting 
Strength  of  Pipe  in  Ditches 

"A.  The  supporting  strength  of  the  pipe  in  the 
ditch  depends  quite  largely  upon  the  area  of  the 
foundation  to  which  the  load  on  the  pipe  is  trans- 
mitted and  the  uniformity"  of  the  distribution  of 
the  pressure  over  this  area.  A  high  supporting 
strength  requires  a  wide  and  uniform  distribution 


isure  between  the  pipe  and  the    >e  i  upon 

which  it  rest-. 

"I'..  The  range  in  the  supporting  >trengihs  oi 
similar  pipe  in  one  of  the  general  types  of  bedding, 
or  methods  of  pipe  laying,  is  small,  comparatively. 
Variations  in  supporting  -trcngth  will  alwa 
i.-i  because  of  variation-  in  the  pipe  themselves,  in 
the  soil  and  in  the  methods  of  laying,  so  that  it  is 
impossible,  at  this  time  at  least,  to  formulate  rules 
that  will  obviate  tin-  necessity  for  the  engineer  to 
use  his  judgment  in  determining  the  probably  av- 
erage  supporting  strength  which  the  pipe  for  a 
particular  job  will  develop.  Because  of  these  facts 
it  is  both  practicable  and  desirable,  to  group  pipe- 
laying  methods  into  classes  or  general  t_\  pes,  as 
has  been  done  in  this  investigation.  The  percent- 
age of  increase  in  supporting  strength  {before 
cracking)  due  to  the  use  of  concrete-cradle  pipe- 
laying  methods  will  depend  upon  the  quality  of 
the  pipe  themselves,  the  form  and  dimensions  of 
the  cradle  and  the  quality  of  the  concrete  used  in 
forming  it. 

"From  the  data  at  hand  it  seems  rational. 

1.  To  group  pipe-laying  methods  in  earth  into 
three  classes  "ordinary,"  "first  class,"  and  "imper- 
missible." 

2.  To  class  pipe-laying  methods  in  sand  and 
gravel,  similar  to  those  included  in  these  investi- 
gations, as  "first  class,"  but  to  restrict  their  use  to 
cases  where  hub-and-spigot  sewer  pipe  are  being 
used  and  the  joints  filled  or  calked. 

3.  To  group  concrete-cradle  pipe-laying  meth- 
ods into  four  classes:  "Combined  earth  and  con- 
crete-cradle,"   "concrete-cradle   methods    for    any 
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soil,"  "concrete-cradle  methods  fi>r  firm  soils,"  and 
"concrete-cradle  methods  for  yielding  soils." 

"In  considering  this  grouping  in  connection 
with  the  data  given  herein,  and  m  applying  these 
data  to  his  problems  the  engineer  must  not  lose 
sight  of  the  fact  that  some  types  of  concrete  cra- 
dles may  be  used  in  either  firm  or  yielding  soils, 
that  some  types  of  cradles  are  particularly  adapted 
to  use  in  a  particular  kind  of  soil  and  that  the  in- 
crease in  supporting  strength  due  to  the  use  of  a 
particular  type  of  concrete  cradle  will  depend,  to 
some  extent,  upon  the  character  of  the  soil  in 
which  it  is  to  be  used. 

"C.  The  side  support  (resistance  to  horizontal 
thrust )  obtainable  in  most  soils  is  of  little  value  in 
increasing  the  supporting  strength  (before  crack- 
ing) of  the  pipe.  When  pipe  are  incased  in  con- 
crete the  pipe  and  the  concrete  act  as  a  unit  in 
resisting  the  deformation  due  to  the  load  upon  the 
pipe,  thus  increasing  the  supporting  strength  of 
the  pipe. 

"1).  The  supporting  strength  of  a  cracked  pipe 
depends  upon  the  bearing  power  of  the  soil  at  the 
sides,  irrespective  of  the  method  of  pipe  laying, 
and  upon  the  length  of  the  time  of  continuous  ap- 
plication of  the  maximum  load.  The  presence  of 
concrete  at  the  sides  of  the  pipe  provides  for  a 
wider  distribution  of  the  side  pressure,  which,  in 
some  soils,  results  in  a  high  supporting  strength 
for  a  cracked  pipe. 

"E.  The  'ordinary  supporting  strength'  (i.  e., 
the  supporting  strength  of  drain  tile  and  sewer 
pipe  with  the  'ordinary'  pipe-laying  method  or  in 
the  laboratory  test  with  sand  bearings)  is  the 
rational  basis  from  which  to  calculate  the  support- 
ing strength  of  the  same  or  similar  pipe  under  any 
other  pipe-laying  condition. 

"F.  The  safe  supporting  strength  (using  a  fac- 
tor of  safety)  of  drain  tile  or  sewer  pipe  is  the 
supporting  strength  before  cracking.  The  sup- 
porting strength  after  cracking  depends  upon  the 
bearing  power  of  the  soil,  which  may  change  due 
to  any  of  several  conditions,  each  of  which  is  pro- 
bable in  different  cases. 

"G.  A  factor  of  safety  of  \l/i  is  both  neces- 
sary and  sufficient  to  prevent  cracking.  This 
means  that  to  insure  safety  against  cracking  the 
average  supporting  strength  of  the  pipe  to  be 
used,  with  the  method  of  pipe  laying  chosen, 
should  be  1  '  _>  times  the  probably  maximum  load 
upon  the  pipe. 

Regarding    Particular    Ptpe-Laying    Methods 

"H.  The  supporting  strength  developed  by  drain 
tile  and  sewer  pipe  with  the  'ordinary'  method  of 
pipe  laying  is  equal,  with  close  approximation,  to 
the  average  'ordinary  suporting  strength'  of  the 
same  or  truly  similar  pipe,  as  determined  by  the 
standard  test  using  sand  bearings. 

"I.  The  'first  clans'  method  of  pipe-laying  in- 
creases the  supporting  strength  of  the  pipe  from 
_'()  t<.  25  per  cent. 

"I.  The  supporting  strength  developed  by  pipe 
with  the  'impermissible'  pipe  laying  methods  ,s 
only  about  80  per  cent  of  the  'ordinary  supporting 
strength'  of  the  same  or  truly  similar  pipe. 


"K.  The  supporting  strength  developed  by  pipe 
bedded  upon  and  surrounded  by  sand  is  approxi- 
mately equal  to  that  developed  by  the  same  or 
truly  similar  pipe  with  'first  class'  pipe  laying. 
Drain  tile  should  never  be  placed  in  beddings  of 
this  kind. 

"L.  The  supporting  strength  of  drain  tile  and 
sewer  pipe  can  be  increased  from  50  to  100  per 
cent  by  the  use  of  properly  designed  concrete 
cradles,  the  amount  of  the  increase  in  a  particular 
case  depending  upon  the  character  of  the  soil,  the 
dimensions  and  shape  of  the  concrete  cradle,  the 
quality  of  the  concrete  and  the  comparitive 
strength  of  the  pipe  used." 

Protecting  Metal  Flun:es 

The  Department  of  Public  Works  of  Nebraska 
lias  oversight  over  the  irrigation  systems  of  the 
state,  which  include  several  metal  flumes.  These 
tl umes  are  more  or  less  affected  by  rust  and  one 
of  them  was  found  in  the  spring  of  1918  to  be  in 
a  very  bad  condition,  the  rust  having  penetrated 
the  steel  so  that  the  bottom  of  the  flume  was  full 
of  sin  iil  holes  varying  in  size  from  a  pin-hole  to 
about  %  inch  diameter.  As  an  attempt  at  a  tem- 
porary remedy,  one  coat  of  coal  tar  was  applied 
to  the  inside  of  the  flume.  This  seemed  to  seal 
up  all  the  holes,  and  no  further  trouble  from  leak- 
age had  been  noticed  since  then.  (The  report 
was  dated  November,  1920.)  Previously  experi- 
ence had  been  had  in  painting  flumes  with  water 
gas  and  coal  tar  in  1916  and  1917  and  these  also 
seemed  to  be  about  as  good  last  November  as 
when  first  put  on  three  or  four  years  earlier. 
"Prior  to  that  time  the  experience  had  with  a 
variety  of  paints  tried  on  metal  flumes  was  that 
the  paint  would  peal  off  during  its  first  water  sea- 
son. It  therefore  appears  that  water  gas  and  coal 
tar  is  a  very  good  paint  for  metal  flume-  and  it 
is  also  a  cheap  paint." 


Street  Work  in  Chicago 

Chicago  ordinarily  builds  more  than  160  miles 
of  alley  and  street  payment  a  year,  but  last  year 
built  only  55.1  miles  because  of  the  high  cost  oi 
material.  It  is  expected  to  build  about  150  miles 
of  streets  and  alleys  in  1921  which  may  COSl  $8,- 
000,000  or  more,  although  the  cost  is  considered 
indefinite   under  present  market  condition-. 


Indiana  Concrete  Road  Specifications 

The    Indiana   State   Highway    Department   has 
changed  somewhat  its  specifications  for  concrete 
roads   this   year.      The   old   specifications   require 
1.91   barrels  of  cement   per  cubic   yard,  while  the 
new  ones  require  only  1.7  barrels.     The  chief  en- 
gineer of   the   department.   C.   Cray,   is  quoted   as 
saying  that   the  mixture  under  the  old  specifica- 
tions   was    so    rich   as    to    cause   an    unneces 
amount   of  cracking  and  that  the  decision   ti 
crease    the    amount    followed    a    conference    with 
lames  T.  Yoshell,  district  engineer  for  the    I 
eral  Bureau  of  Public  Roads.     He  said  that  more 
or  less  ,  racking  has  appeared  in  the  45  mile-  of 
ro-icrete    road    completed    under    the    old     specifi- 
c  ttii  ins. 


1  i  BR  I    u:v    \2,   1921 


PUBLIC     WORKS 


PUBLIC  WORKS 

Published    Weekly 

by 

Municipal   Journal   and    Engineer.   Inc. 

Publication  Office,  Floral  Park.  N.  Y. 

Advertising  and  Editorial  Offices  at  243  W.  30th  St., 

New  York,  N.  Y. 


Subscription   Rates 

United   States  and   Possessions.  Mexico  and   Cuba $3.1)0  per  year 

All    other    countries    $4.00  per  year 

Change  of  Address 
Subscribers    are    requested    to    notify    us    promptly    of    change    of 
address,  giving  both   old   and   new   addresses. 


Tel 

Wester 

ephone  (New  York):  Bryant 
n    office:    Monadnock    Block. 

1591 

(  in 

cago 

A.    PRESCOTT    FOLWELL.    Ec 
FRANK   W.   SKINNER,   A 

itoi 
Ed 

tor 

CONTENTS 

NEW    YORK    HARBOR    DRV   DOCK   CORPORA- 
TION'S PLANT— Illustrated  141 

Effect  of  Cleaning  Boilers  143 

BRE  \K   IX  LANCASTER'S  WATER  MAIN— Illus- 
trated—By  John  T.  Brainard  143 

Bids  "ii  New  York  Highways  144 

INSTALLATION     FOR     A    $700,000    CONCRETE  ■ 

ROAD   CONTRACT— Illustrated    144 

SERVICE  STRENGTH  OF  SEWER  PIPES— Illus- 
trated   146 

Protecting  Metal  Flumes  148 

Street  Work  in  Chicago  148 

Indiana  Concrete  Road  Specifications  148 

EDITORIAL  NOTES  149 

Strength  of  Sewers — Municipal  Bonds — A  Notable 
Engineering  Distinction 

O  larse  Sand  in  Road  Construction  150 

Dr.  Waddell  Receives  Norman  Medal  for  Third  Time  150 

Joseph  C.  Rock   150 

F.  S    Wardwell  150 

How   CAN  A  BUILDERS'  AND  CONTRACTORS' 
GET-TOGETHER  CLUB  BE  ORGANIZED  AND 

FINANCED?    151 

Immigration    Notes    153 

National    Federation    of    Construction    Industries    Op- 
poses Johnson  Immigration  Bill   153 

Exaggerated  Estimates  of  Unemployment  153 

500  Indictments  Expected   153 

RECENT  LEGAL  DECISIONS  154 

PAVEMENTS  LAID  DURING  1920  155 


Strength  of  Sewers 

It  is  not  often  that  a  modern  sewer  collapses, 
although  occasionally  an  old  stone  one  does  so, 
or  the  invert  may  wear  out  in  a  storm  sewer,  or 
it  may  be  blown  up  by  gasoline  or  other  accident 
happen  to  it.  But  failure  from  outside  pressure  is 
rare,  except  where  it  is  near  the  surface  and  a 
heavy  truck  or  other  load  is  placed  on  the  surface 
over  it. 

If  it  were  perfectly  cylindrical  and  buried  in  a 
fluid  it  would  be  almost  impossible  to  crush  it ; 
and  as  the  conditions  approximate  this  does  the 
danger  of  collapse  lessen.  A  circular  sewer  in 
dry  sand  or  in  muck  is  probably  the  nearest  ap- 
proximation to  it.  Whatever  the  soil,  once  it  has 
settled  into  place  entirely  around  the  sewer,  very 
little  pressure  is  exerted'  upon  the  latter.  (This 
does  not  include  broken  rock  placed  directly  on 
the  sewer,  which  never  should  be  done.)     In  fact, 


when  tlii>  condition  of  soil  stability  around  the 
sewer  has  been  reached  in  the  case  of  clayey  or 
loamy  soils,  the  sewer  itself  could  be  removed  if 
a  small  one  and  the  soil  might  not  at  once  col- 
lapse ;  immediate  collapse  being  generally  less 
probable  the  less  the  soil  approximates  a  fluid 
condition.  In  any  case,  when  soil  stability  has 
been  reached  a  sewer  could  be  pretty  badly 
cracked  without  collapsing. 

I  he  critical  period  of  a  sewer  is  its  first  few 
months,  while  the  soil  is  settling  and  the  cement 
(if  il  is  a  concrete  or  brick  sewer)  has  not  reached 
its  maximum  strength.  These  once  passed,  col- 
lapse is  likely  to  occur  only  through  a  movement 
of  the  soil   that  destro  ability,  as  by  an 

excavation  nearby,  a  broken  water  main,  growing 
tree  roots,  etc. ;  or  by  the  action  of  an  acid  or 
alkali  in  the  sewage,  or  some  other  agent  of  chem- 
ical action  which  destroys  all  strength  of  the 
sewer  wall. 

But  a  sewer  must  possess  some  strength  and 
when  first  laid  this  may  need  to  be  tonsiderable. 
Just  what,  is  one  of  the  most  difficult  of  determi- 
nations because  of  the  difficulty  of  learning  the 
pressures  exerted  by  unstable  soil  and  the  local 
variations  in  such  pressures.  Determining  the 
strength  of  a  pipe  or  sewer  to  resist  any  assumed 
kind  and  degree  of  pressure  is  comparatively 
simple. 

Probably  the  most  elaborate  series  of  experi- 
ments ever  conducted  in  an  effort  to  learn  the 
principles  and  factors  involved  has  been  con- 
ducted by  Iowa  State  College.  Results  of  the  first 
series  were  given  in  "Municipal  Journal"  for  Feb- 
ruary 23,  1918;  further  conclusions  are  given  in 
an  article  in  this  issue.  These  refer  only  to  cir- 
cular pipes,  but  many  of  the  principles  apply  to 
brick  and  concrete  sewers  also.  Brick  sewers 
have  little  beam  strength,  however,  but  act  largely 
as  a  voussoir  arch  ;  while  a  reinforced  concrete 
sewer  acts  more  like  a  sewer  pipe,  with  consider- 
able internal  strength  to  resist  distortion. 

One  fact  brought  out  is  that  external  pressure 
likely  to  cause  distortion  or  cracking  may,  when 
soil  conditions  are  unfavorable,  be  reduced  a  third 
by  surrounding  the  sewer  with  sand  or  other  ma- 
terial that  runs  freely — a  suggestion  that  may 
sometimes  be  practicable  and  worth  while. 


Municipal  Bonds 

Although  nearly  seventy  million  dollars  of  mu- 
nicipal bonds  were  sold  in  January,  the  demand 
caused  an  upward  tendency  of  prices.  Chicago 
floated  more  than  eleven  million  at  4  per  cent; 
Oregon  half  a  million  at  Al/2  per  cent;  Cincinnati. 
Detroit,  Rochester  and  Philadelphia  more  than 
ten  million  at  5  per  cent. 

The  total  amount,  as  compiled  by  the  "Dailv 
Bond  Buyer"  was  $66,474,961.  This  is  less  by 
twenty  million  than  the  sales  of  January,  1920, 
but  larger  than  any  other  January  except  1914. 
The  rate  is  still  rather  high  compared  with  pre- 
war conditions,  but  not  sufficiently  so  to  prevent 
tin'  issuing  of  bonds  (for  short  terms — 5  or  10 
years — if  thought  desirable,  to  be  refunded  later 
at  better  rates)  for  carrying  out  any  needed  pub- 
lic works. 
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A  Notable  Engineering  Distinction 

The  American  Society  of  Civil  Engineers  has 
awarded  the  Norman  Medal  for  1920  to  Dr.  J.  A. 
L.  Waddell  for  his  paper  on  the  "Economics  of 
Steel  Arch  Bridges"  which,  in  competition  with 
all  of  the  other  important  papers  presented  to 
the  society  during  the  year  1920,  was  judged 
worthy  of  special  commendation  for  its  merit  as 
a  contribution  to  engineering  science. 

This  medal  is  one  of  the  most  important  recog- 
nitions conferred  on  civil  engineering  research 
by  the  great  national  society  that  stands  for  the 
highest  technical  ability  in  this  country.  The  fact 
that  it  has  now  been  awarded  for  the  third  time 
to  Dr.  Waddell  is  without  precedent  in  the  his- 
tory of  the  medal  and  is  a  worthy  recognition  of 
Dr.  Waddell's  indefatigable  research,  analysis 
and  able  presentation  of  various  important  engineer- 
ing topics  on  which  he  has  written. 

There  have  been  fifty  awards  of  the  medal; 
forty-five  engineers  have  received  one  medal,  four 
engineers  have  received  two  medals,  but  Dr. 
Waddell  it  the  first  to  receive  three  medals. 


Coarse  Sand   in   Road   Construction 

In  Indiana,  aggregate  producers  were  having 
difficulty  in  getting  material  to  meet  the  specifica- 
tions of  the  state  highway  commission  of  that  state 
for  gravel  aggregate  for  concrete  roads.  The 
specifications  called  for  coarse  aggregate  from  % 
inch  up,  permitting  a  tolerance  of  only  5  per  cent 
material  passing  the  r4-inch  screen.  The  Indiana 
gravel  banks  have  an  excess  of  coarse  sand.  To 
relieve  this  situation  a  long  series  of  tests  was 
undertaken  by  Purdue  University  under  the  di- 
rection of  Professor  W.  K.  Hatt,  and  while  the 
results  of  the  tests  are  not  as  vet  completely 
known,  it  is  indicated  that  in  concrete  of  the  rich- 
ness used  in  roads,  comparatively  high  percent- 
age of  this  coarse  sand  may  be  used  without  de- 
creasing the  strength  of  the  concrete.  As  a  con- 
sequence the  new  specifications  may  allow  a  tol- 
erance of  15  per  cent  of  material  passing  the  x/\- 
inch  screen  in  the  coarse  aggregate. 


Dr.  J.  A.  L.  Waddell  Receives  Norman 
Medal  for  Third  Time 

The  American  Society  of  Civil  Engineers  has 
awarded  the  Norman  Medal  for  1920  to  Dr.  Wad- 
dell for  his  paper  entitled  "The  Economics  of  Steel 
Arch  Bridges."  The  previous  awards  to  Dr.  Wad- 
dell were  in  1909  on  his  paper  "Nickel  Steel  for 
Bridges,"  and  in  1916  on  his  paper  "The  Possibili- 
ties in  Bridge  Construction  by  the  Use  of  High 
Alloy  Steels." 

The  Norman  Medal  was  instituted  and  endowed 
in  is"'.'  hv  the  late  George  II.  Norman,  member  of 
the  American  Society  of  Civil  Engineers.  The  code 
of  rule>  governing  the  award  require  that:  "All 
original  papers  presented  to  the  society  by  mem- 
f  any  class,  and  published  in  the  Transactions 
during  the  year  for  which  the  medal  is  awarded, 
shall    be   open   to   the   award,   provided   that    such 


papers  shall  not  have  been  previously  contributed 
in  whole  or  in  part  to  any  other  association,  nor  have 
appeared  in  print  prior  to  their  publication  by  the 
society,  nor  have  been  published  in  the  Transactions 
in  any  previous  year. 

"The  medal  shall  be  awarded  to  a  paper  which 
shall  be  judged  worthy  of  special  commendation  for 
its  merit  as  a  contribution  to  engineering  science." 


Joseph  C.  Rock 

Joseph  C.  Rock  died  at  his  residence,  1340 
Madison  avenue,  January  26,  at  the  age  of  75, 
after  a  lingering  illness  of  seven  months. 

Mr.  Rock  was  general  agent  of  the  United 
States  Asphalt  Refining  Co.  and  was  for  many 
years  an  official  of  the  Barber  Asphalt  Co.  He 
was  one  of  the  pioneers  of  the  asphalt  paving 
business  and  introduced  this  class  of  pavement 
throughout  many  cities  in  the  United  States 
twenty-five  years  and  thirty  years  ago  and  on  this 
account  he  was  well  known  throughout  the  coun- 
try. He  also  was  president  of  a  company  which 
did  a  large  amount  of  asphalt  paving  for  the 
borough  of  Manhattan. 

.  At  the  outbreak  of  the  Civil  War,  although 
only  15  years  of  age,  Mr.  Rock  joined  a  Vermont 
regiment  and  served  throughout  the  Civil  War. 

Subsequently  he  was  connected  with  several 
government  departments  in  Washington  and 
while  with  the  Bureau  of  Engineering  in  the  Dis- 
trict of  Columbia  he  removed  to  New  York  in 
1889  to  accept  the  post  of  secretary  with  the 
Barber  Asphalt  Paving  Co. 

He  is  survived  by  a  granddaughter,  Miss  Eliz- 
abeth R.  Brackett,  and  several  brothers  and 
sisters. 

The  interment  was  at  Washington.  D.  C.  Sat- 
urdav,   Tanuarv  29. 


F.  S.  Wardwell 


Frederick  Schuyler  Wardwell,  an  eminent  civil 
engineer  and  contractor  and  a  prominent  citizen 
of  Stamford,  Conn.,  died  in  that  city  after  a  short 
illness  January  15.  He  built  trolley  and  street 
car  lines  in  the  east  and  in  the  west  and  later 
electrified  some  of  them.  For  the  past  twenty 
years  he  was  principally  engaged  in  harbor  im- 
provements, water-front  construction,  dredging 
and  general  contracting.  He  was  very  success- 
ful in  laying  large  submerged  water  mains,  some 
of  which  he  installed  under  difficult  conditions 
and  at  a  great  depth.  He  did  a  considerable 
dock  work  and  was  especially  successful  in  vari- 
ous kinds  of  submerged  construction.  He  pur- 
chased, built,  equipped  and  improved  a  large 
plant,  including  a  number  of  dredges,  derrick 
boats  and  other  floating  equipment  for  harbor 
work. 

He  was  prominent  in  local,  civil  and  civic  af- 
fairs and  was  a  member  of  the  American  Society 
of  Civil  Engineers.  Connecticut  Society  of  Civil 
Engineers,  past  president  of  the  Stamford  Engi- 
neering Club  and  was  associated  with  public  im- 
provements and  business  interests. 


February  12,  1921 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  ohters  who  have  solved  similar  problems 
different  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  Can  a  Builders' and  Con  trac- 
tors' Get-Together  Club  Be 


Organized 


and  Financed.'' 


The  character  and  purposes  should  be  sug- 
gested to  a  circle  of  friends  and  associates, 
a  meeting  called,  temporary  chairman  ap- 
pointed, preliminary  officers  selected,  pre- 
arranged constitution  be  submitted  to  com- 
mittee, amended  and  adopted  and  signed 
by  those  present.  Legal  incorporation  is 
optional  and  may  be  delayed.  The  small 
necessary  expenses  may  be  met  by  prelim- 
inary contributions  and  by  very  moderate 
initiation  fees  and  dues. 


Ohio,   January    14,    1921. 
Editor,  Public  Works. 

Dear  Sir:  We  are  endeavoring  to  organize  a  builders' 
association  here.  I  have  been  appointed  on  a  committee 
to  tind  out  what  would  be  the  best  rules  and  regulations 
and  also  by-laws  for  such  an  organization. 

We  wish  to  take  in  Carpenter,  Brick,  Stone,  Painting, 
Plastering,  Electrical,  Roofing,  Tinning,  Concrete,  Excavat- 
ing, in  fact,  any  kind  of  contractor  or  superintendent  over 
either  the  entire  job  or  any  portion  of  the  work. 

We  do  not  wish  to  set  this  organization  up  as  a  price- 
fixing  body,  but  as  a  get-together  club  for  mutual  benefit. 

We  do  not  wish  to  be  exclusive  but  would  like  to  have 
some  suggestions  who  should  be  asked  as  members  and 
who  kept  out. 

We  would  like  some  information  as  to  how  to  finance 
such  an  organization. 

We  would  like  to  know  if  an  organization  of  this 
nature  would  be  legal  and  if  properly  managed  might 
prove  of  benefit  to  the  members. 

If  we  are  not  asking  too  much  of  you  in  this  matter, 
could  you  refer  us  to  some  authority  on  the  subject.  Thank- 
ing you.   I   remain, 

Very  truly  yours. 

Contractor  and  Builder. 


A  get-together  association   of   men   interested   ir 


g^L-uugcincr    association    oi    men    lutciesicu    m 

uuuding  operations  should  be  easily  organized  and 
maintained  in  any  town  large  enough  to  have  a 
number  of  individuals  or  firms  engaged  in  each  of 
the  principal  trades.  Meetings  at  regular  intervals 
should  very  much  promote  good  fellowship,  the  ad- 
justment of  misunderstandings  or  differences,  the 
exchange  of  experience  and  helpful  suggestions  for 
difficulties. 

If  properly  started  on  the  right  lines  and  pro- 
moted by  a  few  vigorous,  persistent  members  it 
should  be  a  success  from  the  first  and  steadily 
grow,  soon  becoming  an  important  local  institution 
with  recognized  social  and  business  influence. 


incorporation  optional 
I  lure  are  no  legal  difficulties  to  the  creation  and 
maintenance  of  such  an  institution,  and  no  formali- 
ties are  indispensable  if  it  is  to  be  purely  of  a  social 
and  informal  nature.  If,  however,  provision  is  made 
for  permanent  development,  the  association  will  nat- 
urally wish  to  hold  some  property  and  be  respon- 
sible and  have  recognized  legal  standing,  in  which 
event  it  should  be  incorporated  under  the  laws  of 
the  State. 

Incorporation  can  be  accomplished  at  any  future 
lime  with  very  little  trouble  or  expense.  Copies 
of  the  incorporation  laws  and  application  blanks 
can  be  had  by  request  of  the  Secretary  of  your  State 
and  can  be  filled  out  by  one  of  your  members  or  the 
entire  work  can  be  done  at  small  expense  by  any- 
satisfactory  local  lawyer. 

preliminary  activities 

To  begin  with,  a  circular  letter  might  be  simul- 
taneously mailed  to  the  different  individuals  that 
you  would  like  to  have  associated  in  this  organiza- 
tion. The  letter  should  fix  the  day  and  hour  at 
which  a  meeting  is  called  at  a  private  residence, 
any  public  room  that  is  available,  or  the  rooms  of 
any  existing  club  or  organization  which  would 
probably  be  cheerfully  offered   for  the  purpose. 

The  letter  should  state  very  briefly  the  purpose 
of  the  meeting,  namely  to  consider  the  organization 
of  a  local  club  or  social  and  informal  business 
meetings  connected  with  the  different  branches  of 
construction,  for  the  purpose  of  keeping  up  to  the 
times  and  affording  mutual  benefit  and  promoting 
good  understanding  among  members  and  improved 
methods,  operations  and  general  business  prestige. 

Previous  to  the  meeting,  conferences  should  be 
held  with  some  of  the  representative  men  invited' 
and  they  should  be  requested  to  be  prepared  at  the 
meeting  to  state  how  such  an  organization  could 
help  their  business  and  what  they  would  like  to  have 
it  do  and  what  they  would  like  to  have  it  avoid. 
They  will  willingly  contribute  a  few  dollars  for' 
preliminary  expenses,  if  these  are  necessary,  and 
should  ultimately  be  reimbursed  when  the  club  col- 
lects fees  and  dues. 

the  first  meeting 

A  few  of  the  best  men,  and  those  who  are  known 
to  be  harmonious  with  each  other  and  with  the 
promoter  of  the  organization,  should  be  consulted 
in  advance  and  one  of  them  should  be  prepared  to 
nominate  from  the  floor  a  temporary  chairman. 
When  nominated,  he  should  request  some  one  pres- 
ent   ( or   some  member  may   well   have  his   stenog- 
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rapher  there  for  that  purpose)  to  act  as  secretary 
pro  tern.  This  having  been  done,  some  other  person 
will  be  prepared  to  move  that  the  officers  be  duly 
elected  for  the  evening,  and  after  this  has  been 
accomplished  another  member,  also  previously  pre- 
pared, should  propose  the  names  of  three  or  four 
men  to  serve  as  a  committee  on  constitution. 

One  of  these  members  should  be  previously  pro- 
vided with  a  simple  and  comprehensive  outline  of 
a  constitution,  as  brief  as  possible  and  covering 
only  essential  points.  When  this  is  approved  or 
modified  by  the  committee  and  put  before  the  meet- 
ing it  will  probably  be  adopted  and  then,  as  soon 
as  those  present  have  signed  it  and  paid  their  in- 
itiation fee,  they  will  become  charter  members,  af- 
ter which  subsequent  membership  will  be  by  regu- 
lar process  of  application,  consideration  and  voting. 
The  election  of  officers  should  follow  immediately 
and  the  appointment  of  standing  committees,  and 
the  organization  will  be  in  full  working  order. 

FUTURE   DEVELOPMENT 

This  procedure  involves  no  legal  obligation  and 
need  not  follow  closely  the  suggestions  above 
named,  which  may  be  modified,  omitted  or  extended 
at  pleasure  and  are  only  given  to  serve  as  a  sort  of 
basis  from  which  you  can  easily  make  any  changes 
or  development  suited  to  your  preferences  or  local 
conditions.  Under  such  an  arrangement  the  club 
can  function  either  for  social  or  business  purposes 
or  both,  and  can  expand  or  change  as  much  and  as 
long  as  you  please  and  can  at  any  time  be  incor- 
porated without  material  change,  in  the  manner  at 
first  mentioned. 

A  certain  amount  of  formality,  without  irksome 
restrictions  or  requirements,  is  desirable  to  give  the 
club  greater  dignity  and  impress  its  value  on  the 
members  and  in  order  to  have  regular  operations. 

Whenever  the  size  and  prosperity  of  the  club 
makes  its  permanent  home  necessary,  it  will  be  easy 
to  finance  it  by  moderate  subscriptions  and  by  issu- 
ing small  denomination  bonds  which  wilL  be  pur- 
chased by  members  and  their  friends. 

MODELED    ON    SIMILAR   ORGANIZATIONS 

A  good  way  to  plan  the  constitution  and  genera! 
features  of  the  club  would  be  to  borrow  a  copy  of 
the  constitutions  of  all  the  social  or  business  or- 
ganizations at  hand  and  compare  them,  selecting 
here  and  there  any  feature  that  it  is  desirable  to 
adopt,  modify  or  reject.  These  will  give  sufficient 
hint  for  anyone  interested  in  the  matter  to  compile 
a  trial  constitution  that  can  be  discussed  and  modi- 
fied and  perfected  by  the  committee  and  can  at  any 
time  after  its  adoption  be  amended  by  the  club 
itself. 

There  arc  associations  of  builders  and  contrac- 
tors in  most  large  cities  and  towns,  and  if  these  are 
not  known  to  you  many  responses  would  probably 
be  obtained  by  simply  writing  a  circular  letter  ad- 
dressed to  the  builders'  or  contractors"  club  of  any 
city  or  large-  town  you  may  select.  Among  the  im- 
portant organizations  of  this  kind  there  are  follow- 
ing. The  Master  Builders'  Association.  Boston,  \V. 
11.  Sayward,  3"!  Summer  St..  Secretary;  The 
Builders'  Exchange,  Akron,  O.,  P.  P.  Gott.  213 
1  National  Bank  Bldg.,  Secretary:  The 
Builders'  Association,   Chicago,   111..  T.   M.   Craig. 


Secretary,  Chamber  of  Commerce  Bldg. ;  The  Con- 
tractors' Association  of  Public  W  orks.  Cincinnati, 
O.,  Frank  Polking,  110  Odd  Fellows  Temple.  Sec- 
retary; General  Contractors'  Association,  Louis- 
ville. Ky..  George  A.  Brinke,  Secretary.  400  Realty 
Bldg. ;  General  Contractors'  Association.  Memphis, 
Tenn.,  E.  W.  G.  Meers.  Secretary,  Scimitar  Bldg.; 
Northern  California  Contractors'  Association.  C.  H. 
Gray,  Merchants'  National  Bank  Bldg..  San  Fran- 
cisco, Secretary;  Builders'  and  Contractors'  Associa- 
tion, Norfolk.  Ya.,  K.  D.  Briggs,  231  Arcade  Bldg., 
Secretary:  Builders'  Exchange.  Pittsburgh.  E.  M. 
late.  270  Fulton  Bldg..  Secretary;  Master  Builders' 
Exchange.  Harry  C.  Woods,  18  S.  11th  St..  Secre- 
tary; and  Master  Builders'  Association,  Wilming- 
ton, Del..  James  E.  Stein,  No.  4  West  Ninth  St., 
Secretary. 

FINANCING 

I  f  your  club  is  started  with  a  constitution  and 
regularly  elected  officers  and  a  dozen  or  more  mem- 
bers it  can  easily  be  financied  by  the  collection  of 
a  very  moderate  initiation  fee  of  from  one  to  five 
dollars  each  from  the  members,  plus  the  dues  for 
the  first  year  if  necessary  or  a  small  assessment  if 
preferred. 

If  the  formalities  are  dispensed  with  a  few  five 
dollar  contributions  from  men  interested  in  the  idea 
will  be  amply  sufficient  to  pay  for  postage,  sta- 
tionery and  typewriting  and  for  the  rent  of  the 
meeting  place  if  the  latter  cannot  be  donated  by 
some  one  interested  in  the  movement.  The  officers 
will  doubtless  serve  without  compensation  and  care 
should  be  taken  to  elect  a  secretary  who  has  a  regu- 
lar stenographer  or  typewriter  who  can  easily  take 
care  of  the  minutes  of  the  meeting  and  send  out 
notices  without   involving  any   expense  to  anyone. 

LIBRARY    AND    MEETING    ROOM 

One  of  the  first  things  should  be  the  commence- 
ment of  a  library  by  invitation  to  members  to  do- 
nate books,  drawings,  pictures,  specifications  and 
files  of  periodicals  and  current  publications  as  fast 
as  they  are  read. 

A  circular  letter  should  also  be  addressed  to  sim- 
ilar organizations  and  technical  societies  through- 
out the  country  requesting  them  to  donate  copies  of 
their  publications  in  exchange  for  any  publications 
that  you  may  or  may  not  be  able  to  produce  in  the 
future. 

Local  papers  will  probably  be  willing  to  give  a 
free  copy  of  their  paper  and  thus  a  considerable 
amount  of  valuable  and  interesting  reading  matter 
can  be  secured  and  maintained  and  can  afterwards 
be  supplemented  by  subscriptions  when  the  club  can 
afford  it. 

This  of  course  can  only  be  accomplished  if  the 
club  has  a  regular  meeting  place  where  there  should 
be  one  or  more  tables  and  cases  provided  and  sup- 
plied with  stationery  and  pen  and  ink,  thus  making 
it  a  verv  convention  place  for  members  to  consult 
files,  to  write  an  occasional  letter  or  hold  confer- 
ences that   are  not  convenient  in  their  office. 

This  implies  a  locked  room  with  a  key  for  every 
member  or.  when  the  club  can  afford  it.  an  attend- 
ant who  may  have  the  privilege  of  carrying  on 
smne  unobjectionable  occupation  and  be  paid  a  nom- 
inal sum  for  his  light  services. 
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Immigration  Notes 

The  Chamber  of  Commerce  of  the  State  of  New- 
York  went  on  record  January  20  in  favor  of  the 
Johnson  bill  to  restrict  immigration  for  one  year 
and  adopted  resolutions  for  support  of  the  bill 
as  an  emergency  measure  pending  the  prepara- 
tion of  perfected  legislation  to  give  the  United 
States  a  system  of  selective  immigration. 


A  new  plan  for  regulating  immigration  to  the 
United  States  and  different!  irables  from 

undesirables  at  the  source  has  been  presented  to 
the  Senate  Immigration  Committee  by  Harry  A. 
McBride,  chief  of  the  vise  section  of  the  State 
Department.  He  recommended  the  creation  by 
the  government  of  a  commission  to  have  general 
supervision  of  immigration  and  to  work  in  co- 
operation with  the' existing  agencies  of  the  State 
and  Labor  Departments. 

The  commission  would  direct  immigrants  to 
places  in  the  United  States  where  they  were  most 
needed.  The  problem  of  selection  would  be 
solved  by  using  the  vise  system  and  having  Amer- 
ican consuls  abroad  write  the  prospective  immi- 
grant's occupation,  destination  and  other  qualifi- 
cations as  a  part  of  the  passport  vise. 


National  Federation  of  Construction  Indus- 
tries Opposes  Johnson  Immigration  Bill 

The  National  Federation  of  Construction  In- 
dustries has  sent  out  an  urgent  appeal  signed  by 
President  Ernest  T.  Trigg,  presenting  the  prin- 
cipal features  of  the  Johnson  Immigration  Bill 
that  has  already  passed  the  House  of  Represen- 
tatives and  is  now  being  considered  by  the  Senate 
Committee  on  Immigration,  and  showing  why  the 
bill  is  unnecessary  and  injurious. 

The  Johnson  Bill  proposes  the  complete  ex- 
clusion of  immigrants  for  twelve  months,  thus 
making  a  dangerous  entering  wedge,  jeopardiz- 
ing all  future  supply  of  alien  labor  that  will  al- 
ways be  so  much  needed  in  this  country.  It 
makes  permanent  the  present  onerous  war-time 
passport  restrictions.  It  is  destructive  rather 
than  constructive  and  would  operate  to  admit 
non-productive  classes  and  exclude  strong  and 
willing  workers  that  are  needed.  The  report  of 
the  House  Committee  was  biased  in  favor  of  the 
exclusionists  and  disregarded  the  needs  of  all  in- 
dustries, including  agriculture,  for  able-bodied 
labor  and  the  bill  was  railroaded  through  the 
House  of  Representatives  without  consideration 
of  its  effect  on  industry  in  the  United  States. 

Official  statistics  published  after  the  bill  had 
been  passed  by  the  House  of  Representatives, 
show  that  for  the  fiscal  year  ending  June  30, 
1920,  the  net  gain  by  immigration  was  141,686, 
of  which  only  9,877  were  permanent  alien  male 
population.  In  1920  the  unskilled  laborers  emi- 
grating exceeded  those  immigrating  so  as  to 
cause  a  net  loss  of  102,088. 


The  immigration  committee  intends  to  pro- 
mote the  enactment  of  liberalized  legislation 
which  will  exclude  the  unfit,  dependent  and  non- 
producing  classes  and  admit  the  strong,  healthy, 
able-bodied  workers  that  are  essential  to  the  eco- 
nomic system  of  the  Cnited  States  becaus. 
little  unskilled  labor  is  to  be  found  among  Ameri- 
can-born citizens  who  are  educated  to  higher 
standards  of  occupation.  The  Johnson  Bill  is  a 
dangerous  menace  and  con  be  the  en- 

Ige  of  the  exclusionist  policy  fostered 
by  enthusiasts  and  backed  by  organized  labor. 


Exaggerated  Estimates  of  I  nemployment 

An  article  recently  appeared  in  "Labor"  in 
which  it  was  claimed  that  there  were,  on  January 
1,  2,325,000  unemployed  industrial  workers  in  this 
country,  including:  Building  trades,  300,000;  au- 
tomobiles, 250,000;  textiles.  225,000;  clothing, 
150,000;  railroads,  200.000;  steel  and  iron,  150,- 
000;  shipping,  125,000;  food  products,  100,000; 
amusements,  75,000;  metal  mining,  50,000;  ship- 
building, 50,000;  rubber,  50,000;  shoe  and  leather, 
50,000;  printing,  50,000;  casual  labor.  50,000. 

Frank  Morrison,  secretary  of  the  American 
Federation  of  Labor,  says  that  reports  just  re- 
ceived from  labor  officials  in  141  cities  show  the 
total  number  of  unemployed  in  those  places  to  be 
1,819,272. 

The  unemploved  in  New  York  are  claimed  to 
be  300,000;  Detroit,  150,000;  Philadelphia,  235,- 
000;  Baltimore,  20,000;  Chicago,  200,000;  Cleve- 
land, 118,000;  St.  Louis.  4,000;  Boston,  50,000; 
Milwaukee,  40,000;  San  Francisco.  15.000;  Seat- 
tle,  0,000;   and  Pittsburgh.  20,000. 


500  Indictments  Expected 

It  was  announced  January  24,  that  "at  least 
500  indictments,  and  possibly  more,  may  be  ex- 
pected before  the  Lockwood  building  investiga- 
tion concludes.  .  .  .  The  indictments  will 
probably  be  returned  within  a  month  or  two. 
Up  to  the  present  time  150  indictments  have  been 
handed  down  by  the  State  and  Federal  Grand 
Juries.  Trials  are  expected  to  begin  in  the  state 
courts  shortly,  with  as  many  cases  on  trial  at  the 
same  time  as  the  available  judges  and  court  ac- 
commodations will  permit." 


According  to  the  "Industrial  News  Survey," 
the  official  organ  of  the  National  Industrial  Con- 
ference Board,  the  peak,  on  January  15,  of  unem- 
ployment in  the  industries  of  the  United  States 
appeared  to  have  been  passed.  Resumption  of 
operation  is  announced  by  many  plants  that 
were  shut  down  at  the  end  of  the  year,  and  in- 
creased operation  has  begun  in  others  that  have 
been  working  on  short  time.  The  movement  is 
not  yet  believed  to  be  of  a  very  decisive  character, 
but  it  has  been  sufficient  to  check  the  slow  but 
steady  increase  of  unemployment  that  has  been 
manifest  during  the  past  six  weeks.  Several 
large  industrial  centers  report  less  unemployment 
than  a  week  ago. 
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Recent  Legal  Decisions 


The  burden  of  proof  of  negligence  as  the  proxi- 
mate cause  of  an  injury  on  a  street,  for  which  a 
city  and  its  repair  contractor  is  being  sued,  rests 
on  the  plaintiff.  In  such  an  action  for  injuries 
to  a  woman  who  stepped  into  a  hole  or  sink  over 
an  old  catch-basin,  the  Texas  Court  of  Civil  Ap- 
peals holds,  Peterson  v.  City  of  Houston,  224  S. 
W.  580,  that  evidence  that  the  street  repair  con- 
tractor's failure  to  plug  a  pipe  might  have  been 
the  cause  of  the  sink  was  insufficient  to  take  the 
case  to  the  jury.  Assuming  that  the  evidence 
was  reasonably  sufficient  to  carry  the  case  to  the 
jury  on  this  point,  it  was  held  that  on  the  author- 
ity of  City  of  Houston  v.  Vatter,  23  Tex.  Civ.  App. 
298,  the  plaintiff  could  not  recover.  In  that  case 
it  was  held  that  a  city  charter  provision  that  a 
city  shall  not  be  liable  for  injuries  caused  by 
streets  being  out  of  repair  unless  they  shall  have 
so  remained  ten  days  after  notice  to  the  city  in 
writing,  is  valid  and  a  bar  to  recovery  where  the 
required  notice  has  not  been  given. 


The  Kentucky  Court  of  Appeals,  in  Common- 
wealth v.  Nolan,  224  S.  W.  506,  holds  that,  in 
view  of  Ky.  St.  Supp.,  par.  3562,  giving  councils 
in  cities  of  the  fourth  class  exclusive  control  over 
streets,  an  ordinance  of  such  a  city,  confining  the 
operation  of  all  motor  vehicles  on  one  of  its 
streets,  between  specified  streets,  to  travel  in  one 
direction,  on  account  of  the  narrowness  of  such 
street,  is  a  valid  exercise  of  the  police  power,  not 
being  special  legislation  or  discriminatory.  Such 
an  ordinance,  designed  to  protect  the  safety  or 
health  of  the  public,  and  necessary  for  its  pro- 
tection, will  not  be  declared  invalid  by  the  courts 
merely  because  its  enforcement  will  subject  to 
inconvenience  a  single  person,  a  considerable 
number,  or  an  entire  community  of  persons. 
Whether  such  an  ordinance  is  valid  or  otherwise 
had  not  been  passed  on  before  in  Kentucky.  The 
court  held  that  it  could  not  be  unconstitutional 
merely  because  it  legislates  solely  upon  the  opera- 
tion of  motor  vehicles,  and  failed  to  regulate  the 
operation  of  all  other  vehicles  using  the  same 
street.  It  cited  authorities  in  other  jurisdictions 
authorizing  the  exclusion  of  automobiles  from 
certain  streets,  but  refused  to  go  as  far  as  to 
hold  that  they  might  be  wholly  excluded  from  the 
use  of  any  road  used  by  other  vehicles. 


The  Oklahoma  Supreme  Court  holds,  Brady  v. 
Hurbard,  192  Pac.  567,  that  where  a  city  of  that 
State  is  granted  a  charter  form  of  government 
and  adopts  a  charter  for  its  municipal  govern- 
ment, such  charter  constitutes  the  organic  law 
or  constitution  of  such  city  in  its  municipal  af- 
fairs,    and    the    powers,    rights,    and    limitations 


which  the  people  of  such  city  vote  to  themselves 
in  the  adoption  of  such  charter  are  binding  upon 
them  until  amended  or  repealed.  Where  a  city 
charter  contains  a  provision  which  limits  the 
city,  in  the  purchase  or  lease  of  land  for  a  water 
works  system,  to  within  five  miles  from  the  city 
limits,  a  proposition  to  vote  bonds  for  the  pur- 
chase of  lands  .beyond  such  five-mile  limit  is  in- 
valid. In  this  case  it  appeared  that  property 
sought  to  be  purchased  by  the  city  of  Tulsa  for 
water  works  lay  some  55  miles  outside  of  the 
city  limits.  It  was  held  that  under  the  provisions 
of  the  city  charter  the  proposition  was  invalid. 


The  Michigan  Supreme  Court  holds,  Lake 
Shore  Stone  Co.  v.  Westgate,  179  N.  W.  264,  that 
officers  of  a  municipality  who  fail  to  require  a 
contractor's  bond  in  letting  a  contract  for  the 
construction  of  public  buildings  or  other  public 
works,  as  required  by  the  Michigan  statute,  are 
personally  liable  to  laborers  and  materialmen  in- 
jured thereby.  In  a  materialman's  action  against 
members  of  a  town  board  for  failure  to  require  a 
contractor  to  give  such  a  bond,  it  was  held  no 
defense  that  the  board  had  been  advised  by  the 
materialman's  agent,  with  whom  it  had  no  legi- 
mate  business  to  transact,  that  a  bond  was  unnec- 
essary, where  the  members  had  sufficient  knowl- 
edge to  put  them  on  inquiry  as  to  its  necessity. 


CITY  NOT  LIABLE   TO   TRAVELER  ASSUMING   RISK  IN   FOG 

The  Washington  Supreme  Court  holds,  Thomp- 
son v.  City  of  Bellingham,  192  Pac.  952,  that  a 
city  which  has  been  forbidden  by  the  state  pub- 
lic service  commission  to  place  barriers  nearer 
than  five  feet  to  the  rails  of  a  street  car  track 
leading  off  a  street  onto  a  trestle  is  not  liable  for 
injuries  suffered  by  a  traveler  who,  knowing  the 
situation,  drove  onto  the  trestle  in  a  dense  fog. 


PUBLIC    WORKS    CONTRACTOR'S    BOND    DOES    NOT    COVER 
EQUIPMENT  RENTED  AND  NOT  USED 

The  Oregon  statute  requiring  a  public  works 
contractor's  bond  concerns  every  approximate  re- 
lation of  the  contractor  to  the  work  which  he  has 
contracted  to  do.  But  it  is  the  labor  and  material 
supplied  for  the  prosecution  of  the  work  which  is 
protected  and  not  some  obligation  incurred  by  the 
contractor  which  does  not  approximate  the  con- 
struction contracted  to  be  done.  The  Oregon 
Supreme  Court  holds,  City  of  Portland  v.  O'Neill, 
192  Pac.  909,  that  the  statute  should  not  be  in- 
terpreted so  as  to  permit  a  contractor  on  public 
work  to  lease  an  equipment  and  use  it  for  a  short 
time  or  not  at  all,  abandon  the  work  without  re- 
turning the  rented  apparatus  to  the  lessor,  and 
allow  the  rental  to  accumulate  for  a  long  time, 
and  be  counted  as  an  expense  protected  by  the 
statute  and  bond.  Such  is  not  the  letter  or  spirit 
of  the  law. 


February  12,  1921 


PUBLIC     WORKS 


Pavements  Laid 
During  1920 

In   the  issue  of    February   5   we   published  data 
from  about  six  hundred  cities  gi  htions 

throughout  the  countr)  as  to  labor;  also  infor- 
mation concerning  failures  of  pavement  bases  in 
several  hundred  cities.  At  the  time  of  collecting 
this  information  we  also  obtained  figures  of  the 
amount  of  each  kind  of  pavement  laid  in  the  sev- 
eral  cities,  but   for   these  there  was  no  room  in 


that  issue.  We  will  give  them  in  tabulated  form 
in  the  next  few  issues  of  Public  Works,  begin- 
ning with  this  one. 

1  he  figures  refer  to  the  pavement  laid  in  city 
streets  only,  and  not  roads  outside  of  cities, 
fine  latter  will  be  treated  of  separately  in  a 
few  weeks.;  The  kinds  of  pavements  include, 
s  those  given  on  this  page,  tar  macadam, 
Amiesite,   stone   block,   brick,    w  ..   con- 

crete, plain  macadam,  and  gravel.  Future  issues 
will  contain  figures  for  these,  as  well  as  those 
for  all  pavements  which  were  not  received  before 
January  20,  at  which  date  tabulation  of  this  table 
was  begun. 


I-W  KM  ION  T  LAID  DURING  1920 

Quantities  are  square  yards  or   miles   unless   otherwise-    indi  cated. 


Cities   and   States 


Sheet         Asphalt         Tar  Rock 

Asphalt    Concrete    Concrete       Bitulithic    Bitoslag    Asphalt       Warrenite    Willite 


Alaliamii 

Andalusia    

Bessemer     

Ari/.ona 

Tucson    

Arkansas 

Ft.    Smith    

Little  Rock  .  .  .  . 
California 

Bakersfield    

Napa 

i  Hi-    

San  Francisco   .  .  ■ 

Santa    Monica    ... 

Venice     

Colorado 

Denver     

Pueblo    

Connecticut 

Hartford    

Meriden    

New    Haven    

Orange     

Putnam    

Southington    

Wallingford    

District    of    Colnmliiii 

Washington    

Georgia 

Albany    

Atlanta     

Idaho 

Idaho    Falls    

Rupert      

Illinois 

Chicago    

Joliet     

La   Grange    

Wlnnetka    

Indiana 

Bicknell      

Elkhart   

Fort  Wayne    

Gary    

La    Porte     

South    Bend    

IOM.-1 

Albia     

Cedar  Rapids 

Charles  City 

Cherokee    

Davenport     

Ff.rt    Dodge    

Reinbeck     

Villisca    » 

Waverly    

KnnsaB 

Osawatomie    

Wichita    

Winfield    

Keutneky 

Owensboro    

Richmond   

Louisiana 

South  Highlands  . . 
Mnlne 

Bangor     

Portland    

Massachusetts 

Aniiover    

Attleboro   

Boston    

Braintreo     

Brockton    

Brookllne    

Chicopee    

Lexington    


63,402 
26,714 


70.434 
36!l50 


m 


345 
2,235 

110,000 


19,700 
5  1,661 
95.043.94 
19.183.5 
101.846 


23,489 

6ois 


1 
48,000 

20.onn 

"i;6B6.9 


3.73 

58,804 

6.581 


40,000 
°  15,000 


12,296 
"7'926 


77,390 

aim 


l.jUli 


210,730 
'   1*406 


4.048.7 
'i' 35 


1,480 
28.399.5 


(To  Be  Continued) 
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NEWS  OF  THE  SOCIETIES 


Feb.  14— AMERICAN  ENGINEER- 
ING COUNCIL.  Technology  CluD, 
Syracuse,  N.  Y.  Headquarters  at 
Onandago    Hotel. 

Feb.  14-10  —  NATIONAL  CIVIC 
FEDERATION.  21st  annual  meeting, 
Hotel  Astor.   New   York. 

Feb.  14-Ki  —  AMERICAN  CON- 
CRETE INSTITUTE.  Annual  meeting. 
Auditorium  Hotel,  Chicago.  111.  Sec- 
retary. Harvey  Whipple,  New  Tele- 
graph Building,  Detroit,  Mich. 

Feb.      15    —    BUFFALO      SECTION, 
AMERICAN   SOCIETY   OF  MECHANI- 
INGINEERS. 

Feb.  15— COUNCIL  OF  THE  AMER- 
CAN  SOCIETY  OF  MECHANICAL 
ENGINEERS.  Technology        Club, 

Syracuse.    N.    Y. 

Feb.  15-17  —  PROVINCIAL  ASSO- 
CIATION OF  CONTRACTORS  AND 
SUPPLY  DEALERS'  OF  ONTARIO. 
Startford,    Ont. 

Feb.  10-18  —  AMERICAN  IN- 
STITUTE OF  ELECTRICAL  ENGI- 
NEERS'. Seventh  midwinter  conven- 
tion. Engineering  Societies'  Building, 
New  York  City. 

Feb.  21-23  —  MINNESOTA  SUR- 
VEYORS' AND  ENGINEERS'  SO- 
CIETY'. Annual  convention.  Hotel 
Commodore.   St.   Paul. 

Feb.  25-26— CONSTRUCTION  DIVI- 
SION. U.  S.  ARMY.  Annual  reunion 
of  those  identified  with  this  division 
during  the  war.  Morrison  Hotel, 
Chicago,   111. 

Feb.  28  —  PHILADELPHIA  SEC- 
MECHANICAL  ENGINEERS.  Engi- 
neers' Club  of  Philadelphia. 

Feb.  28  —  CHICAGO  SECTION, 
AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL  ENGINEERS. 

March  11-12  —  NORTHWESTERN 
ASSOCIATION  OF  GENERAL  CON- 
TRACTORS. St.  Paul  Hotel,  St.  Paul, 
Minn. 

March  14— AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  The  third 
annual   railroad  conference.      Chicago. 

April  2T— AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.  Annual  conven- 
tion.    Houston,  Texas. 

April  27-29— UNITED  STATES 
CHAMBER  OF  COMMERCE.  9th  an- 
nual   meeting.      Atlantic   City,   N.   J. 

Hay  0-11 — AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  7th  annual 
convention.     Buffalo. 

NaT  17-19— NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort   Wayne   ,Ind. 

June — CONFERENCE  OF  MAYORS 
AND  OTHER  CITY  OFFICIALS.  State 
of  N.  Y.  12th  Annual  Conference. 
Elmira.  N.   Y. 

June  0-10— AMERICAN  WATER 
TER  WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland,  Ohio.  Sec- 
retary. J.  M.  Diven.  153  West  71st 
St..  New  York. 

June  7-0 — NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.      San   Francisco.   Cal. 

Oct.,  1021— IOWA  SECTION.  AMER- 
ICAN WATER  WORKS  ASSOCIA- 
TION.       Seventh        annual        meeting. 


SEVENTH     ANNUAL     ROAD     SCHOOL 
OF  PURDUES   UNIVERSITY 

The  seventh  annual  road  school  of 
Purdue  University,  co-operating  with 
the  Indiana  County  Highway  Superin- 
tendent-.' Association  and  the  Indiana 
State  Highway  Commission,  was  held 
at  the  University  of  Lafayette  on  Jan- 
uary 18,  19  and  20.  The  topics  espe- 
cially considered  were  :  Road  mainte- 
n. im  e,  road  systems,  testing  and  in- 
spection of  roads  and  road  materials, 
and  highway  transportation. 


MID-WESTERN       HIGHWAY      AND 

TRANSPORT      EDUCATION 

CONFERENCE 

Under  the  auspices  of  the  Permanent 
Committee  on  Highway  and  Highway 
i  ransport  Educaation,  the  University 
of  .Michigan  and  the  Michigan  State 
Highway  Department,  a  Mid- Western 
Conference  on  Highway  and  Highway 
Transport  Education,  will  be  held  in 
Ann  Arbor,  Mich.,  Rebruary  23. 

Program :  10  a.  m.,  "The  Highway 
and  Social  and  Economic  Welfare,"  by 
Dr.  P.  P.  Claxton,  chairman  of  the 
Permanent  Committee ;  "The  Educa- 
tional Activities  of  the  Permanent 
Committee,"  by  Professor  C.  J.  Tilden, 
director  of  the  Permanent  Committee; 
"The  Economics  of  Highway  Trans- 
port," by  Roy  D.  Chapin,  vice-presi- 
dent, Nationai  Automobile  Chamber  of 
Commerce;  "Highway  and  Highway 
Transport  Education  in  Secondary 
Schools,"  by  George  C.  Diehl,  chair- 
man, Good  Roads  Board,  American 
Automotive  Association  ;  "Safety  First 
Education  in  Secondary  Schools,"  by 
Harriet  E.  Beard,  supervisor  of  safety 
education,  Detroit  Public  Schools. 

2  p.  m.,  "The  Measure  of  Highway 
Accomplishment,"  by  Thomas  H.  Mac- 
donald,  chief,  United  States  Bureau  of 
Public  Roads ;  "The  Army's  Highway 
Transport  Problem,"  by  Col.  Mason 
M.  Patrick,  Corps  of  Engineers,  U.  S. 
Army ;  "The  Inter-relationship  of  Wa- 
terway, Railway  and  Highway  Trans- 
port," by  Professor  Henry  E.  Riggs, 
Professor  of  Civil  Engineering,  Uni- 
versity of  Michigan ;  "Snow  Removal 
from  Transport  Routes,"  by  Charles  J. 
Bennett,  State  Highway  Commissioner 
of  Connecticut ;  "The  Economic  Value 
of  Highway  Transport  Surveys,"  by 
Professor  Arthur  H.  Blanchard.  Pro- 
fessor of  Highway  Engineering  and 
Highway  Transport,  University  of 
Michigan. 

Dinner  in  the  banquet  hall  of  the 
Michigan  Union,  6  p.  m.  After  dinner 
addresses  :  "Highway  Transport  and 
the  Industry,"  by  Tom  Synder,  secre- 
tary, Indiana  Highway  Transport  and 
Terminal  Association ;  "Inter-relation- 
ship of  Highway  Transport  and  the 
Back-to-the-Farm  Movement,"  by  A. 
R.  Kroh,  Development  Department, 
Goodyear  Tire  and   Rubber   Company. 

8:30  p.  m.,  concert  by  the  University 
ot"  Michigan  Band;  address,  "The  Trin- 
ity i  if  Transportation,"  by  the  Hon. 
William  C.  Redfield,  former  secretary 
of  Commerce  of  the  United  States ; 
"What's  Your  Hurry,"  Wallace  Reid 
i  i  a  motion  picture  story  of  highway 
transport, 

IOWA    ENGINEERING    SOCIETY 

A  meeting  of  the  Iowa  Engineering 
Society  was  held  on  January  18-20  at 
Des  Moines,  and  was  well  attended, 
more  than  400  engineers  and  their 
friends  being  present  and  40  exhibitors. 
The  three  sections,  municipal,  drain- 
age, and  highway,  held  their  meelings 
simultaneously. 

The  society  voted  unanimously  to  be- 
come a  charter  member  of  the  Feder- 
ated American  Engineering  Societies. 
The    State   Legislature   was   petitioned 


equipped  geological  survey.  Standard 
forms  for  engineering  contracts,  pav- 
ing, sewers  and  water  works  were  sub- 
mitted by  a  committee  of  that  name 
headed  by  M.  G.  Hall. 

The  following  officers  were  elected 
for  next  year:  President,  J.  H.  Dun- 
lap  ;  vice-president,  Alvin  Le  Van ;  and 
new  director,  J.  D.  Wardle.  The  suc- 
cessor to  Mr.  Dunlap,  who  was  secre- 
tary of  the  society  since  1914,  will  be 
chosen  by  the  board  of  directors. 


VIRGINIA     GOOD     ROADS     ASSOCIA- 
TION 

__  The  annual  meeting  of  the  Virginia 
Good  Roads  Association  was  held  in 
the  Hotel  Roanoke,  Roanoke  Va.,  on 
January  26,  27  and  28.  The  principal 
topics  of  discussion  were  highway 
problems  in  Virginia  and  the  oppor- 
tunity for  greater  road  development  in 
the  state  as  a  result  of  the  adoption  of 
the  good  roads  amendment  to  the  state 
constitution.  Among  the  speakers  were 
D.  D.  Hull,  Jr.,  president  of  the  Lee 
Highway  Association;  James  W. 
Brooks,  director  of  the  educational 
bureau  of  the  Federal  Highway  Coun- 
cil;  Wade  H.  Massie,  chairman  of  the 
Virginia  State  Highway  Commission; 
George  P.  Coleman,  stat  highway 
commissioner  of  Virginia;  and  C  C. 
Vaughn,  Jr.,  president  of  the  Virginia 
Good   Roads  Association. 

MECHANICAL    ENGINEERS 

The  spring  meeting  of  the  American 
Society  of  Mechanical  Engineers  will 
be  held  at  the  Congress  Hotel,  Chicago 
May  23-26. 

Sessions  are  planned  by  the  Profes- 
sional Sections  on  Aeronautics  Fuels 
Management,  Material  Handling  Ma- 
chine Shop,  Power,  Forest  Products 
and  Railroads. 

ST.    PAUL    ENGINEERS'    CLUB 

At  the  annual  meeting  of  the  St. 
Paul  Engineers'  Club  on  January  10 
the  following  officers  were  elected- 
President,  John  H.  Mullen,  deputy 
commissioner  of  the  State  Highway 
Commission;  vice-president,  W  W 
Walker;  treasurer,  William  N.  Carey : 
member  of  the  Minnesota  Joint  Engi- 
neering Board.  William  C.  Armstrong. 

PERSONALS 

Blanchard,  A.  H.,  consulting  highway 
and  transport  engineer,  Ann  Arbor, 
Mich.,  has  been  retained  by  the  city  of 
Colorado  Springs  in  connections  with 
its  $1,200,000  paving  program. 

Searcy,  Victor,  has  been  appointed 
county  engineer  of  Wood  county,  Tex., 
to  succeed  S.  B.  Davis,   who  resigned. 

Shafer,  Wallace  H.,  has  been  ap- 
pointed road  superintendent  of  Arm- 
strong  and  Clarion  counties,  Pa. 

Morarity.  Maurice  P.,  has  been  ap- 
pointed assistant  city  engineer  of  St. 
Paul,  Minn.,  and  will  be  in  charge  of 
street  grading,  sewer  and  sidewalk 
work. 

Myles,  L.,  of  Toronto,  has  been  ap- 
pointed county  engineer  of  Victoria 
county,  Ont.,  with  headquarters  in 
Guelph. 

Edwards,  Llewellyn  N.,  has  been  ap- 
pointed bridge  engineer  of  the  State 
Highway  Commission  of  Maine,  with 
headquarters  at  Augusta. 


in..  i .'   I'jai 
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New  Appliances 

Describing  New   Machinery,    Apparatus,  Materia. 5  and  Methods  and  Recent  Interesting  Installation 


BLOAD  PLANER  DRAWN  BY  TRACTOR  IN  SERVICE 


KINNES1    HO\l)  PLANER,  JONES 
PATENT 

This    machine    is    the    invention    of 

Richard  A.  Junes,  for  many  years 
street  commissioner  of  the  city  at  VYal- 
tham,  Mass.  The  Kinney  Manufactur- 
ing Co.  has  acquired  full  rights  for  the 
manufacture  and  sale  of  this  equip- 
ment. 

The  Kinney  road  planer  is  especially 
designed  for  use  on  hituminous  roads 
and  highways.  It  is  adapted  for  plan- 
in-  or  leveling  the  waves  or  ridgy  ele- 
vations  that  frequently  appear  on  the 
road  surface.  The  machine  is  a  com- 
bination  drag,  planer  and  scarifies  con- 
structed  entirely  of  metal,  and  weighs 
about  three  and  one-half  tons.  It  may 
he  drawn  by  a  steam  roller  or  tractor. 
The  machine  is  mounted  on  steel  run- 
ners equipped  with  removable  east  iron 
shoes  and  of  ample  length  to  cover  or 
cross  the  road  waves  without  follow- 
ing the  contours  of  the  surface.  Upon 
the  runners  is  mounted  an  oscillating 
iti  m  plate,  holding  the  planer  kni.es 
and  scarifying  chisels  or  picks,  all 
adapted   for  adjustment  by  hand-oper- 


ate.1  screws  to  meet  the  varying  con- 
ditions  of  the  road  surface.  For  mov- 
ing the  machine  to  a  distance  or  from 
i. iie  job  to  another,  steel  wheels  are 
led,  equipped  with  lifting  screws 
i  v  means  of  which  the  entire  machine 
may  he  raised  upon  the  wheels  for 
transportation.  When  in  actual  serv- 
ice, the  machine  is  lowered  and  moved 
upon  the  runners.  The  machine  has  a 
double  equipment  of  picks  or  planer 
knives  and  may  be  drawn  backwards 
or  forwards  without  being  turned  upon 
the  runners. 

This  machine  removes  the  bunches 
or  ridgy  elevations  from  the  road  sur- 
face without  destroying  the  general 
contour  of  the  road.  The  facilities  for 
adjustment  of  the  scarifiers  and  planers 
in  any  desired  angularity  or  depth  of 
cut.  will  fully  meet  the  different  con- 
ditions  arising  from  changing  tempera- 
tures or  varying  viscosities  of  the  ma- 
terial used  in  the  construction  of  the 
road.  While  designed  especially  for 
use  un  hituminous  surfaces,  the  planer 
may  also  be  used  to  good  advantage  on 
macadamized  or  dirt  roads. 


ROAD  PLANER  SWUNG   FROM   TEMPORARY  WHEEI 


TRANSPORTATION 


in  the  New  Hampshire  Highway  De- 
partment, wnere  tins  machine  has  been 
:.,iiiy   tested   under  severe  condi- 
H   nas"  been   shown   that,   by   the 
machine   during   the   past 
a  saving  of  many  thousands  of 
ias  been  effected  as  compared 
with   the  expenditures  involved   in  the 
usual  method  of  reconstruction  and  re- 
newal. 

PIPE     H  \<  [JUNES 

A  catalogue  just  issued  by  the  Wil- 
liams Tool  Company  illustrates  eight 
pipe  and  bolt  threading  machines  tor 
diameters  of  %  inches  and  up  to  18 
inches.  All  of  them  have  rigid  cast 
lathe  beds  which,  for  the  smaller  sizes 
are  supported  on  braced  legs  and  for 
the  larger  sizes  on  short  pedestals  or 
are  seated  directly  0n  the  foundation. 
All  are  furnished  with  belt  drives  and 
all  but  the  two  smallest  sizes  can  be 
furnished  with  motor  drives.  The  cata- 
logue gives  general  description  and 
specifications  of  each  machine,  together 
with  numbered  illustrations  of  spare 
parts  to  facilitate  repair  orders.  The 
No.  1  machine  with  a  capacity  of  & 
inch  to  2  inches  is  furnished  with  a 
crank  for  hand  power,  Xo.  1  and  Xo.  2 
have  cutting  off   attachments. 

IMI'i:i(\  hi:    v\  ATERPROOFING 

A  bulletin  issued  by  the  Standard 
Paint  Company  describes  the  uses  and 
advantages  of  Impervite.  which  is  a 
white  paste  with  a  paraffin  base  and  is 
shipped  in  25-pound  and  100-pound 
cans  and  450-pound  barrels,  recom- 
mended for  use  in  waterproofing  floors, 
walls  and  mass  concrete.  Specifica- 
tions are  given  for  its  mixture  with 
cement  mortar  and  application  as  a 
permanent  coat  to  the  inner  surface  of 
concrete  construction,  for  its  applica- 
tion and  mixture  with  the  cement  and 
aggregate  in  mass  concrete,  and  for 
mortar    used    in    non-cracking    stucco 

ALL-STEEL     DUMP     BODIES 

The  Providence  Body  Company  has 
issued  a  folder  illustrating  an  all-steel 
dump  body  that  can  be  used  as  an  or- 
dinary dump  body  with  tail  gates  swing- 
ing from  the  top  for  stone,  sand,  gravel 
or  other  heavy  materials.  When  the 
body  is  required  to  carry  coal,  a  side 
extension  may  be  used.  If  the  body  is 
to  be  used  for  lumber  or  other  bulky 
materials,  the  sides  can  be  removed 
and  tail  gates  suspended,  at  floor  level. 

Specifications  call  for  the  floor  to  be 
covered  with  10-gauge  steel,  the  tail 
gates  to  he  hinged  at  top  and  bottom, 
and  the  tail  gate  opening  device  to  be 
operated  from  the  front  of  the  body. 
The  standard  sizes  are  9  x  5  feet.  10  x  6 
feet  and  10%  x  6%  feet.  All  of  them 
are  27  inches  high  and  with  capacities 
iif  54,  Si  and  10S  cubic  feet,  that  can  be 
increased  by  a  4-inch  extension  to  70, 
100  and  125  cubic  feet  and  by  a  12- 
inch  extension  to  99,  140  and  170  cubic 
feet.  All-steel  dump  bodies  without 
extension  sides  and  operated  by  Wood 
hydraulic  hoists  that  are  made  of  ca- 
pacities from  54  to  215  cubic  feet. 
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HAND  DUMPING  1-TON  TRUCK 


OXE-TOX     TRICK     DUMP 

An  improved  Ford  dump  mechanism, 
known  as  the  Ford  standard  speed 
dump,  has  been  perfected  bv  the  Stan- 
dard Steel  Works.  It  is  designated  for 
one-ton  Ford  trucks  and  is  adapted 
particularly  for  quick  hauls.  The  dump 
is  operated  from  the  driver's  seat  by 
a  hand  lever.  No  mechanism  is  con- 
nected with  the  truck  power.  An  auto- 
matic locking  device  prevents  the  body 
from  slipping  back  and  the  contents 
can  be  dumped  at  will  by  operating 
the  hand  lever. 

In  concrete  work,  crushed  rock  and 
sand  can  be  mixed  in  loading  the  truck 
and  dumped  direct  into  the  mixer.  Ce- 
ment can  then  be  added  and  the  batch 
is  ready  to  mix.  The  new  dump  elimi- 
nates shoveling  and  wheeling  to  the 
mixer  and  saves  waste  of  material. 
The  capacity  of  the  steel  body  varies 
from  27  to  40%  cubic  feet,  and  it  has 
a  total  weight  of  450  to  550  pounds. 
The  dumping  device  alone  weighs  165 
pounds.  The  dump  can  be  installed 
on  any  Ford  truck  chassis  in  ten  min- 
utes. 


INDUSTRIAL  NOTES 


Murdock,  R.  B.,  has  resigned  as  ex- 
ecutive engineer  of  the  Asphalt  Asso- 
ciation and  now  represents  the  F.  D. 
Cummer  &  Son  Company  of  Cleveland 
and  New  York,  manufacturers  of  as- 
phalt paving  plants  and  driers.  The 
heavy  demands  for  Cummer  plants  have 
necessitated  this  and  other  additions 
to  their  regular  organization.  Mr.  Mur- 
dock has  offices  at  19  West  44th  street, 
N™  York  City,  and  is  concerned  with 
Eastern  domestic  and  export  sales. 

CIVIL      ENGINEERING      FIRM 
ORGANIZED 

Robert  F.  Horton,  Harry  Barker  and 
i  (".  Wheeler  have  become  asso- 
ciated under  the  firm  name  of  Horton, 
Barker  X'  Wheeler,  to  continue  their 
consulting  engineering  practices  form- 
erly carried  on  under  the  names  of 
Robert  E.  Horton,  Consulting  Hydrau- 
lic Engineer,  Albany,  N.  Y.,  and  Harry 
Barker  and  Robert  C.  Wheeler,  Engi- 
neers, New  York  City. 

The  new  firm  will  have  its  headquar- 
ters in  Albany,  with  offices  in  New 
York  and  Harrisburg,  Pa.,  and  engi- 
neering laboratory  at  Voorheesville,  N. 
Y.,  and  will  specialize  in  power  devel- 


ypment  and  transmission,  water  supply, 
age    and    sewage   disposal,   public 
utility  rates  and  valuation. 


Joel  A.  Thayer,  for  the  past  thirteen 
years  superintendent  of  streets  of  the 
city  of  Taunton,  Mass.,  has  resigned  to 
become  the  New  England  manager  of 
ihe  Acme  Koad  Machinery  Co.,  of 
Frankfort,  N.  Y.,  and  assume  the  man- 
agement of  their  Boston  office  at  141 
Milk  street,  succeeding  the  late  Wm.  T. 
Becker,  who  had  filled  this  position  for 
many  years  past,  and  whose  death  oc- 
curred very  suddenly  on  December  3 
last. 


S.  J.  Lehner,  president  of  Lenher 
Engineering  Co.,  New  York,  who  as- 
sumed the  general  management  of  S. 
Flory  Manufacturing  Company,  Ban- 
gor,  Pa.,  upon  the  death  of  Mr.  Sam- 
uel Flory,  has  been  elected  president  of 
S.  Flory  Manufacturing  Company,  and 
will  direct  its  affairs  from  the  home 
office  at  Bangor. 

The  Austin  Machinery  Corporation 
of  Louisiana,  Inc.  ($300,000  capitaliza- 
tion) announces  its  incorporation  under 
the  laws  of  the  state  of  Louisiana,  as 
sole  distributors  for  Louisiana,  Arkan- 
sas, Mississippi,  Tennessee,  of  the 
products  of  the  Austin  Machinery  Cor- 
poration, manufacturers  of  contractors' 
equipment.  This  corporation  will  car- 
ry a  full  stock  of  machinery  and  spare 
parts  for  this  territory,  serving  with 
dispatch  the  requirements  of  municipal- 
ities and  contractors  of  excavation, 
construction,  irrigation  and  drainage 
projects.  General  offices.  1020  Maison 
Blanche  building,  New  Orleans,  La. 


The  Goulds  Manufacturing  Co.,  Sen- 
eca Falls,  N.  Y.,  manufacturer  of 
pumps,  has  appointed  Edward  S.  Jeni- 
son  as  acting  sales  manager  to  succeed 
W.  E.  Dickey,  who  is  retiring  from 
business. 


Increased  efficiency  of  sawmill  and 
woods  labor  in  all  sections  of  the  south 
is  reported  by  the  Southern  Pine  Asso- 
ciation. Notwithstanding  reductions 
which  have  been  made  in  the  number 
of  nun  employed  by  the  companies,  an 
of  men  employed  by  the  companies,  an 
increase  in  the  output  is  shown.  The 
number  of  colored  men  seeking  work 
is  much  larger  than  heretofore,  this  be- 
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ing  attributed  to  the  fact 
that  the  negro  is  gradual- 
ly realizing  that  he  does 
not  fit  into  northern  in- 
dustries and  is  returning 
to  his  old  clime. 


PERSONALS 

Raymond,  Fay  M.,  has 

accepted  a  position  as  su- 
pervising      engineer      in 
charge    of    paving    work 
m   Neosho  county,  Kan. 
Klorer.  John,  for  eight 
years   assistant   state  en- 
gineer   of    Louisiana,    is 
now   city   engineer.    New 
Orleans    La. 
Evans,   A.   M.,  has   resigned   as  city 
engineer  of  Norwich,  N.  Y. 

Worrell,  Capt.  M.  L.,  who  was  for 
three  years  in  the  Utilities  Section, 
Construction  Division  of  the  U.  S. 
Army  has  received  his  discharge,  and 
has  taken  a  position  with  the  U.  S. 
Bureau  of  Public  Roads  as  highway  en- 
gineer. 

Arnold,  Dr.  Craig,  has  been  ap- 
pointed engineer  for  the  State  Highway 
Department  of  Georgia. 

Wise,  Russell,  of  Passaic,  N.  J.,  has 
been  appointed  city  manager  of  Clifton, 
N.  J. 

Witter,  George,  of  Ida  Grove,  la., 
has  been  appointed  county  engineer  of 
[da  county,  la. 

Carlisle,  John  N.,  formerly  state 
highway  commissioner  of  New  York, 
will  take  a  new  position  as  head  of  the 
Northern  New  York  Utilities  Co.,  of 
Watertown,  N.  Y. 

Benson,  S.,  has  resigned  as  state 
highway  commissioner  of  Oregon,  and 
■John  B.  Yeon  appointed  a  member'  of 
the  same  commission  to  fill  the  vacancy 
left  by  Mr.  Benson. 

MacStay,  Arnold  B.,  has  resigned  as 
street  cleaning  commissioner  of  New 
York  City  and  has  accepted  a  position 
■«s  deputy  commissioner  of  public  wel- 
fare. 

Thourot,  Harry,  recently  with  the 
Hudson  county  engineer,  has  been  ap- 
pointed town  engineer  of  Union  Hill. 
N.  J.  . 

Sylvester,  E.  W.,  has  resigned  as  su- 
perintendent of  public  works  and  city 
engineer  of  Poughkeepsie.  N.  Y.,  to 
enter  the  Pennsylvania  State  Highway 
Department. 

Wyse,  F.  C,  has  resigned  his  posi- 
tion as  city  engineer  of  Columbia,  S. 
C,  to  enter  the  engineering  and  con- 
tracting business. 

Tomlinson,  W.  S.,  has  been  ap- 
pointed city  engineer  of  Columbia,  S.  C. 

Harris,  John  K.,  has  been  appointed 
lOrough   engineer  of   Sharon,   Pa. 

Davis,  E.  R..  has  been  promoted  to 
the  position  of  chief  engineer  of  New- 
port News.  Va.  , 

Tuttle.  Arthur  S..  deputy  chief  engi- 
neer of  the  Hoard  of  Estimate  and  Ap- 
portionment. New  York  City,  has  been 
appointed  chief  engineer,  to  succeed 
Nelson   P.  Lewis,  resigned. 

Sission.  Herbert  S.,  state  commis- 
sioner of  excise  since  1917,  has  been 
appointed  New  York  State  Highway 
Commissioner,  to  succeed  Col.  Fred- 
erick S.  Greene,  who  resigned. 
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Some  Observations  and  Facts  Con- 
cerning Motor  Sweepers 


\U  John  T.  Child* 


Some  facts,  figures  and  suggestions  for  operation  presented  by  an  engineer 
of  the  Rochester  Bureau  of  Municipal  Research.  Details  of  construction  and 
operation  of  the  different  makes.     When  the  use  of  such  sweepers  is  finan- 
cially advisable. 


Motor  street  sweepers  have  unquestionably 
proven  themselves  and  have  come  to  stay.  There 
arc  only  two  companies  making  this  kind  of  equip- 
ment. The  Elgin  Street  Sweeper  Company  first 
demonstrated  motor  sweeping  in  1913  and  its  ma- 
chines were  put  into  general  use  during  the  war. 
We  are  told  that  the  first  machine  built  by  the 
Austin  Company  was  sent  to  France  to  do  special 
work.  Since  then  both  machines  have  been  great- 
lv  improved  and  their  sale  and  use  has  increased 
rapidly.  This  kind  of  sweeping  equipment  has 
solved  a  difficult  labor  problem  at  reduced  costs 
and  undoubtedly  has  a  very  bright  future  before 
it  in  the  street  cleaning  field. 

Motor  sweepers  perform  three  operations  sim- 
ultaneous^— they  sprinkle,  sweep  and  pick  up  the 
street  dirt.  In  the  past  these  operations  required 
a  team  and  driver  with  a  sprinkling  cart,  about 
12  sweepers  with  push  brooms  or  scrapers  and  a 
pick-up  wagon  with  a  team,  driver  and  two  men. 
Motor  sweepers  do  not  sweep  up  the  very  fine 
dust  and  hence  cannot  take  the  place  of  motor 
flushcrs.  However,  they  can  be  worked  to  great 
advantage  by  following  over  a  smooth  flushed 
street  several  hours  later.  In  such  cases  it  is 
necessary  to  sweep  the  gutters  only  and  in  this 
way  they  can  pick  up  the  dirt  washed  toward  the 
curb  by  the  flushing  operation  and  cover  a  greater 
number  of  streets.  When  this  is  done,  the  area 
sweep  should  be  figured  from  the  miles  swept 
and  not  from  the  total  width  of  street. 

Successful  and  economical  motor  sweeping  de- 
pends on  several  factors  which  must  be  taken  into 
consideration  if  good  results  are  to  be  obtained. 
The  original  outlay  for  equipment  is  rather  high 

*  Assistant    engim  i  r,    Rochi    ter  Bun  ipal    Research. 


and  the  motor  sweepers  have  a  good  many  mov- 
ing parts  requiring  frequent  and  careful  attention. 
If  good  mileage  is  to  be  obtained  the  sweepers 
must  be  run  over  regular  routes  and  be  kept  go- 
ing. In  this  regard  routes  should  be  laid  out  with 
as  few  reverse  turns  as  possible  as  it  takes  nearly 
as  long  to  turn  around  at  a  dead-end  street  as 
it  does  to  sweep  a  full  block. 

Naturally  motor  sweepers  do  their  best  work 
on  pavements  in  good  condition,  especially  brick 
and  asphalt,  but  they  do  excellent  work  also  on 
block  pavements  and  in  car-track  areas.  Rough 
pavements  are  always  harder  to  clean  than 
smooth  ones  and  hence  are  sure  to  cost  more. 
If  pavements  are  rough,  going  over  them  with 
heavy  motor  equipment  shakes  up  the  apparatus 
a  good  deal,  wears  the  brooms  rapidly  and  prog- 
ress must  necessarily  be  slower  than  on  good 
pavements.     Hence  the  costs  will  be  higher. 

Unit  costs  should  be  based  upon  miles  traveled 
rather  than  on  miles  swept  because  so  much  de- 
pends upon  the  way  the  route  is  laid  out.  How- 
ever, it  should  sweep  as  it  goes  if  routes  are  laid 
out  to  the  best  advantage  because  if  a  machine 
has  to  go  two  miles  before  it  starts  sweeping 
and  returns  two  miles  running  idle,  nearly  an 
hour's  sweeping  time  is  lost,  which  reduces  its 
possible  daily  sweeping  area  15,000  yards  or  more. 
No  attempt  will  be  made  herein  to  give  accurate 
cost  data  because  figures  received  from  about  20 
cities  are  in  no  way  comparable  because  there  is 
no  uniform  practice  of  cost  keeping  and  the  whole 
truth  is  not  known  even  by  the  person  who  com- 
piles them  as  best  he  can.  The  range  including 
overhead  is  from  12  to  30  cents  per  1,000  yards, 
which  is  cheaper  than  hand  work. 

There  are  two  makes  of  machines  on  the  mar- 
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kct.  The  Austin  sweeper  and  the  Elgin,  both  of 
which  have  a  gutter  broom  attachment  which 
sweeps  the  heavy  dirt  from  the  curb  out  under 
the  main  broom,  which  in  turn  sweeps  all  the  dirt 
on  to  a  conveyor  that  raises  it  up  to  the  top  ot 
a  hopper.  The  Elgin  Company  also  makes  a 
separate  motor  sweeper  without  any  conveying 
or  hopper  equipment.  This  machine  has  its  broom 
at  an  angle  similar  to  a  horse-drawn  broom,  which 
sweeps  the  dirt  into  a  windrow  on  the  left  side, 
from  where  it  can  be  picked  up  by  a  separate 
pick-up  sweeper.  Of  course  the  first  cost  of  this 
machine  and  the  operating  expense  arc  both  less 
than  for  the  larger  pick-up  unit.  While  it  does 
nut  sweep  as  wide  a  swathe  the  unit  cost  per 
1,000  yards  is  appreciably  less.  This  machine 
must,  of  course,  be  used  in  co-operation  with  the 
pick-up  sweeper  or  else  the  material  must  be 
piled  and  loaded  by  hand,  which  is  not  an  eco- 
nomical plan. 

Operator — The  operators  for  these  sweepers 
should  be  good  motor  truck  drivers  and  also 
nun  who  will  take  interest  in  what  they  are 
doing.  There  are  a  good  many  things  to  'ook 
out  for  and  the  cleaning  value  of  the  work  de- 
pends very  largely  on  the  operator.  It  is  neees- 
sar)  that  he  keep  as  close  to  the  gutter  as  pos- 
sible and  on  this  depends  the  real  success  of  the 
equipment  because  most  of  the  dirt  is  to  be  found 
in  the  gutter. 

The  wages  paid  in  1919  and  1920  for  drivers  of 
this  kind  of  equipment  ranged  from  $3.50  to  $6 
a  day,  depending  on  the  city,  almost  all  of  them 
being  paid  $5  a  day.  It  is  possible  for  one  man 
to  operate  either  Elgin  or  Austin  sweeping  ma- 
chines. However,  for  the  Austin  machines,  some 
cities  use  a  helper  and  others  pay  the  driver  a 
little  higher  salary  if  he  will  do  the  work  without 
a  helper.  Some  of  them  pay  the  driver  a  bonus 
for  not  having  much  lost  time  due  to  breakdowns. 
In  other  words,  they  make  it  worth  while  for  the 
driver  to  take  care  of  his  machine  and  keep  it  in 
good  running  order.  This  is  most  important  if 
-ood  consistent  results  are  to  be  obtained. 

Helper. — If  a  helper  is  used  on  the  Austin  ma- 
chine he  should  be  a  good  lively  laborer  who  can 
jump  off  the  machine,  run  ahead  and  pick  up 
stones,  boards  or  other  obstructions  which  will 
prevent  the  machine  from  doing  a  complete  job 
or  which  might  cause  clogging  in  the  conveyor. 
On  smooth  pavements  the  helper  should  sit  on 
the  right  side  where  he  can  jump  off  easily  and 
also  raise  and  lower  the  gutter  broom.  On  rough 
pavements  the  helper  should  sit  on  the  left  side 
where  he  can  work  the  rear  broom  lever,  which 
should  be  used  to  get  the  dirt  out  of  holes  and 
depressions.  (This  is  done  by  merely  pressing 
forward  on  the  broom  lever  when  a  particularly 
had  place  in  the  street  is  reached.  On  the  Austin 
with  a  left-hand  drive  it  is  possible  for  an  expert 
driver  to  do  this  with  his  foot,  but  it  is  good  deal 
to  ask  of  a  new  man,  when  he  has  so  many  things 
to  think  about.)  The  helper  also  should  release 
the  dumping  device  and  pull  over  the  dirt  in  the 
hopper  when  necessary.  He  can  save  time  by 
raising  the  hopper  doors  while  the  driver  is  back- 


ing off  the  load.  A  helper  can  also  save  time 
when  filling  the  water  tank.  $3.40  a  day  should 
cover  the  expense  of  an  extra  man. 

Hopper. — The  hoppers  on  the  machines  will 
hold  from  two  to  three  cubic  yards  when  level 
full  below  the  conveyor  spout.  In  practice,  how- 
ever, it  is  found  that  the  right-hand  side  of  the 
hopper  fills  up  quicker  than  the  left-hand  side 
because  the  dirt  is  much  heavier  in  the  gutter. 
If  there  is  a  helper  on  the  machine  he  can  pull 
the  dirt  over  onto  the  left  side  while  the  machine 
is  in  motion,  or  else  the  machine  may  be  dumped 
when  the  right  side  becomes  full.  This  may  re- 
duce the  capacity  of  the  hopper  10  per  cent  or  so. 
I  he  capacity  of  the  hopper  is  seldom  as  important 
as  is  finding  a  dvsirablc  place  to  dump.  In  other 
words,  if  a  good  dumping  place  is  found  before 
the  hopper  is  full,  it  is  well  to  dump  the  load  then 
and  there  to  facilitate  removal  and  to  avoid  dan- 
ger from  the  piles  on  the  street.  Sometimes  the 
machine  will  pass  a  pick-up  wagon  and  when  that 
occur.-,  it  is  well  to  dump  the  material  so  it  can  be 
picked  up  immediately. 

It  was  found  in  timing  a  number  of  loads  from 
an  Austin  machine  that  it  took  on  an  average  of 
four  minutes  and  two  seconds  to  dump  a  load. 
The  hopper  bottoms  are  worked  in  exactly  the 
same  manner  as  a  bottom  dump  wagon,  and  the 
load  is  dumped  in  two  separate  piles  touching 
at  the  base.  Ordinarily  for  a  full  hopper  the  right- 
hand  pile  will  not  exceed  nine  feet  in  length. 
After  the  hopper  became  limbered  up  it  was  found 
to  work  very  satisfactorily  and  to  leave  a  neat 
pile  on  the  street.  Fairly  level  ground  is  neces- 
sary for  dumping  purposes  as  the  clearance  is 
small.  The  Elgin  hopper  dumps  by  letting  half 
tlie  V-shaped  bottom  swing  free.  The  pile  left  is 
only  three  or  four  feet  long  and  as  wide  as  the 
hopper  is  long.  This  dumping  device  is  simple 
anil  effective. 

Sprinkling  Devices. — The  Austin  machine  has 
a  150-gallon  water  tank  and  the  sprinkling  device, 
containing  nine  nozzles,  is  on  the  bumper.  The 
pressure  is  regulated  from  a  pump  which  operates 
satisfactorily  at  50 -pounds  but  which  can  be  in- 
creased to  65  pounds  if  necessary.  The  tanks  can 
be  filled  in  four  minutes,  twenty-six  seconds,  this 
being  the  average  of  twelve  loads  timed.  This 
period  covers  the  time  between  the  stopping  and 
resuming  of  sweeping  operations.  It  is  usually 
advisable  to  fill  the  tank  when  the  load  is  dumped 
even  though  it  may  not  be  entirely  empty.  If  the 
load  is  dumped  anywhere  near  a  hydrant,  the 
double  operation  can  be  completed  in  less  than 
eight  minutes.  In  the  sprinkler  system  there  are 
water  strainers  which  collect  a  great  deal  of  the 
sediment  which  may  come  from  the  hydrants. 
However,  it  is  desirable  to  carry  a  small  wire 
for  cleaning  out  the  small  holes  in  the  sprinkling 
nozzles. 

The  Elgins  have  180-gallon  tanks  tested  for 
100  pounds  pressure.  From  this  tank  an  atomized 
spray  is  delivered  from  four  nozzles  from  the 
front  of  the  machine  with  a  pressure  maintained 
and  regulated  by  a  compressor  driven  from  the 
transmission. 
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The  sprinkling  devices  when  once  cleaned  out 
work  satisfactorily  except  when  the  dirt  is  very 
heavy,  in  which  case  it  was  found  that  the  dirt 
< ,11  the  street  absorbed  all  of  the  water  by  the  time 
tin-  machine  had  run  over  it.  In  very  heavy  dirt 
there  is  dust  thrown  up  around  the  machine 
which  is  undesirable  and  disagreeable.  It  is  be- 
lies ed,  however,  that  if  the  machines  were  run 
over  regular  routes  three  times  a  week  this  con- 
dition would  nol  result.  Mere  again  is  an  ex- 
ample of  how  the  best  result>  can  Im  obtained  by 
properly  planning  and  routing  the  work  of  the 
machines. 

Gutter  Broom.  The  gutter  broom  first  used  on 
the  Austin  sweeper  is  made  of  24  pounds  of  split 
bamboo,  each  of  the  24  U-shaped  bundles  being 
bolted  on  separately.  'Ibis  material  proved  to  be 
satisfactory  except  where  the  dirt  is  in  piles  or 
very  heavy  or  wet.  In  1920  it  tost  from  seven 
and  one-half  to  ten  cents  a  pound  before  wired  in- 
to bundles.  If  it  is  very  wet  and  muddy  all  of 
ili«  material  is  not  swept  out  the  first  time  over. 
If  the  material  is  in  piles  some  of  it  is  thrown  up 
on  the  curb  and  left  behind  and  some  of  it  is 
thrown  out  beyond  the  machine,  where  it  may  be 
taken  up  on.  a  center  trip.  A  newer  design  con- 
sists of  four  discs  for  the  putter  brooms  which 
isier  to  take  apart  and  refill  than  the  original 
design.  They  increase  the  sweeping  width  three 
inches.  The  company  has  also  designed  a  differ- 
ent kind  of  holder  so  that  wire  may  be  used  for 
filling  these  brooms  in  place  of  bamboo.  The 
stock  should  be  made  of  a  60  to  80  per  cent 
carbon  steel.  This  will  have  a  good  deal  of  spring 
to  it  and  has  been  proven  more  satisfactory  and 
lasting  than  the  bamboo.  The  bamboo  gutter 
brooms  may  be  used  satisfactorily  until  they  are 
worn  down  to  within  four  inches  of  the  holder. 
( ititter  brooms  of  split  bamboo  were  used  up  after 
swi  i  ping  from  10.2  to  14.7  hours  of  gutter  sweep- 
in-  or  from  41  to  63  miles,  depending  on  the 
kinds  and  conditions  of  pavement  and  dirt  encoun- 
tered. These  brooms  can  easily  be  replaced  in  the 
field  if  necessary. 

The  gutter  broom  on  the  Elgin  machine  is  of 
somewhat  different  design.  The  only  stock  used 
is  wire  and  the  broom  is  attached  by  a  universal 
joint  which  helps  the  device  to  conform  to  the 
angle  of  the  crown  of  the  pavement  so  as  to  meet 
all  conditions. 

Rear  Broom. — The  rear  brooms  are  bamboo 
filled  and  are  found  to  work  satisfactorily  and 
to  wear  down  evenly  so  that  it  is  not  necessary  to 
reverse  their  position,  as  must  be  done  with  horse- 
drawn  equipment.  The  broom  may  be  worn  down 
to  within  three  inches  of  the  guard  before  being 
discarded.  On  rough  pavements  it  is  necessary 
to  have  the  longer  bristles  (that  is  a  newer 
broom,)  in  order  to  get  all  the  dirt.  A  broom 
fairly  well  worn  down  does  excellent  work  on 
smooth  pavements.  It  was  found  necessary  for 
good  results  to  replace  the  rear  broom  after  from 
17  hours  to  23  hours  of  service,  during  which 
time  it  had  swept  a  lineal  length  of  from  61  to 
94  miles.  The  Elgin  brooms  require  85  pounds 
of  24-inch   fiber   while  the  Austin  Company  be- 


lieves in  using  nearly  twice  as  much.     A  cable  is 
preferable  to  rope  for  winding  the  brooms. 

Conveyor. — The  conveyor  of  the  Austin  ma- 
chine will  not  pick  up  stones  larger  than  two 
;nches  under  ordinary  circumstances,  without  risk 
of  shearing  off  the  wooden  pins  which  are  placed 
to  prevent  any  serious  damage  being  done  in 
case  the  conveyor  becomes  clogged.  The  con- 
veyor consists  of  rubber  squeegees  operated  by 
<haiiis  and  is  very  effective  in  carrying  dirt  to  the 
r.  If  there  are  pools  of  water  in  the  gutter 
a  surprising  amount  of  mud  and  water  will  be 
carried  up  mto  the  hopper  and  remain  there.  It 
is  claimed  that  the  squeegees  will  last  about  three 
months.  At  the  end  of  that  time  it  may  be  neces- 
sary to  replace  them  with  three-inch  strips  of 
i  or  rubber  fabric.  The  conveyor  must  be 
watched  closely  by  the  driver  in  order  that  no 
damage  may  come  to  it.  It  must  be  always  raised 
up  when  the  machine  is  backed  up  or  else  the 
apron  which  catches  the  dirt  will  be  crumpled  up. 

I  he  conveyor  of  the  Elgin  sweeper  is  just  the 
n  \  ei  se  of  the  Austin.  Instead  of  movable  rubber 
squeegees,  they  have  a  movable  rubber  belt  con- 
veyor  which  actually  carries  the  dirt  to  the  hop- 
per while  the  squeegees  on  the  Austin  push  the 
material  up  an  inclined  plane.  Both  methods  are 
effective. 

General. —  It  has  been  found  a  little  difficult 
tor  a  new  driver  to  sweep  close  to  the  gutters,  but 
this  simply  requires  practice.  When  properly  op- 
erated the  gutter  brooms  do  very  satisfactory 
work.  The  Austin  machine  can  sweep  in  a  circle 
with  a  radius  of  thirteen  feet  and  three  inches, 
while  the  Elgin,  which  has  only  three  wheels,  can 
sweep  in  a  circle  with  a  radius  of  nine  feet.  It  has 
been  found  in  practice  that  there  is  a  tendency  at 
corners  to  leave  a  segment  at  the  curve  unswept. 
When  going  around  a  standing  vehicle  there  is  a 
segment  in  the  gutter  for  30  to  50  feet  which  re- 
mains unswept  as  there  is  no  follow-up  sweeping 
done.  This  is  a  bad  feature  in  a  way,  but  it  can 
be  minimized  and  reduced  by  care  and  practice 
and  if  the  machines  are  run  over  a  regular  route 
these  things  will  not  be  serious,  especiallv  at 
night. 

When  a  machine  passe,  a  private  driveway,  it 
is  always  sure  to  leave  a  row  of  dirt  along  the 
entrance  to  the  driveway  and  there  appears  to  be 
no  way  of  preventing  this.  Also  when  the  con- 
veyor is  picked  up  for  turning  around,  some  dirt 
is  left  on  the  pavement.  If  the  machine  comes 
back  the  same  way  it  can  pick  that  up  again,  but 
if  it  goes  on  there  is  a  small  row  of  dirt  left  on 
the  pavement. 

In  all  municipal  work  of  this  kind  there  is  some 
difficulty  in  getting  officials  to  plan  their  work 
properly  and  in  having  men  trained  to  do  things 
the  best  way,  and  to  the  best  advantage. 

Motor  sweepers  must  not  be  considered  as  a 
panacea  for  all  street  cleaning  ills  because  they 
will  not  do  everything.  However,  it  has  been 
proven  that  motor  sweepers  can  sweep  consist- 
ently at  a  speed  of  six  or  seven  miles  an  hour  and 
do  good  work  at  the  rate  of  four  miles  or  more 
an  hour,  including  turns  and  stops  for  dumping 
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and  taking  water.  The  desirable  width  of  a  mo- 
tor sweeper  depends  on  the  width  of  a  street,  par- 
ticularly on  car  track  streets.  They  should  be 
able  to  pass  a  trolley  on  the  right.  A  machine 
which  cannot  do  this  causes  considerable  delay  on 
such  streets.  The  prevailing  width  of  streets  is 
important  also  because  certain  widths  make  a 
great  deal  of  unnecessary  lapping. 

There  is  no  doubt  but  that  both  machines  are 
well  made  and  designed,  and  it  has  been  demon- 
strated that  they  will  do  all  that  may  be  reason- 
ably required  of  them.  There  are  about  250  in 
use  in  this  country  now.-  The  designs  are  being 
constantly  improved  just  as  any  other  valuable 
piece  of  machinery  is  improved  as  time  goes  on. 

WHEN    FINANCIALLY   ADVISABLE 

Many  small  cities  are  unable  to  decide  whether 
they  have  enough  pavements  to  warrant  the  pur- 
chase of  motor  sweepers.  A  good  way  to  arrive 
at  this  conclusion  is  by  first  figuring  the  miles 
of  hard  paved  streets  in  at  least  fairly  good  con- 
dition. Then  consider  that  a  machine  should 
sweep  about  25  lineal  miles  a  day  and  that  prob- 
ably three  trips  per  street  would  be  the  average 
number  of  trips  on  the  whole  street  length.  These 
figures  are  more  or  less  set  and  the  only  variable 
to  be  decided  upon  is  the  number  of  times  a  week 
the  streets  are  to  be  cleaned.  This  should  be  from 
three  to  six.  In  small  towns,  which  usually  have 
a  comparatively  small  percentage  of  hard  paved 
streets,  it  is  desirable,  if  not  absolutely  necessary, 
to  sweep  the  streets  six  days  a  week  because  so 
much  dirt  and  mud  is  being  constantly  washed  in 
and  tracked  in  from  the  many  unpaved  cross 
streets. 

In  a  northern  climate  a  sweeper  would  prob- 
ably not  be  used  over  200  days  a  year.  This 
would  mean  a  maximum  mileage  of  5,000  miles  a 
year.  If  used  to  the  maximum  or  near  it,  the  life 
of  heavy  equipment  of  this  kind  would  probably 
not  be  pver  five  or  six  years— depending  largely 
on  the  care  received  and  replacements  made.  If 
the  sweeper  is  kept  going,  the  cost  is  bound  to  be 
less  than  by  hand  labor.  The  comparative  costs 
should  be  figured  somewhat  as  follows: 

The  range  of  motor  sweeping  figures  from 
about  20  cities  show  a  sweeping  cost  of  from  12 
cents  to  30  cents  per  1,000  yards.  These  costs 
include  operators,  mostly  at  $5  or  $6  a  day;  six 
to  eight  gallons  of  gas  a  day ;  oil  and  grease  at  35 
to  48  cents  a  day ;  1,500  to  2,000  gallons  of  water 
at  10  cents  per  1,000  gallons;  gutter  and  main 
broom  wear  from  $4  to  $8.50;  repairs  and  paint- 
ing at  $3  to  $6 ;  supervision  at  $2  to  $3 ;  depreci- 
ation at  20  per  cent  of  cost  for  a  200-day  year  and 
interest  at  6  per  cent.  Complete  insurance,  if 
taken  out,  costs  about  90  cents  per  day.  Storage 
cost  may  be  added  if  desired.  The  rather  wide 
variation  in  these  costs  are  due  to  a  few  impor- 
tant factors: 

(a)   The  demand  for  really  clean  streets; 

I  he  manner  in  which  the  routes  are  laid 
diit  ; 

ill  he  care  given  the  machine; 

id!    I  he  caution  and  skill  used  in  operating; 
and 


( e)  The  kind  and  condition  of  the  pavements. 
These  may  affect  the  area  swept  daily  by  over 
100  per  cent  because  with  the  same  machine  the 
variations  range  from  100,000  to  a  capacity  of 
280,000  square  yards. 

The  area  to  be  cleaned  should  be  at  least  in  the 
neighborhood  of  100,000  or  more  square  yards. 
This  would  mean  from  seven  to  ten  lineal  miles 
of  paved  streets  averaging  24  feet  wide  and  re- 
quiring six  cleanings  a  week.  The  type  and  cost 
of  equipment  and  the  mode  of  pick-up  should  also 
be  given  consideration.  The  capital  outlay  will, 
of  course,  affect  the  depreciation,  interest  and  in- 
surance charges.  The  gas  and  oil  consumption 
will  be  dependent  on  the  type  of  machines  used. 
If  gutter  brooms  are  not  used,  the  total  broom 
cost  will  be  reduced  as  will  also  the  area  that  can 
be  covered. 

Now,  what  does  patrol  sweeping  with  hand 
brooms  actually  cost?  One  man  at  $4  cannot 
■-weep  on  the  average  over  10,000  yards  a  day  un- 
der the  conditions  mentioned. 

One  sweeper's  equipment  now  costs  as  follows: 


Replace- 

Aver,  life  nu.it- 

with  .-I    di 

First  cost      repairs        Repairs    ciation    Total 

24-in.     fibre    or    18-in. 

wire    broom    $-'.00  4  months         $0.25 

1    No.    (i    scoop    shovel           1.90  J  vars                  .25              .95             1.20 

t>     barrels    :u    $1.50 27. to  6  years              5.00          4.50 

l    barrel    carl    al UU  5  years                                (X            6.00 

1    barn    I m    al 1.00  3  mo                                                  3.00 

Total  $56.90  $6.50       $17.45       $23.95 

1  man,  200  days  at  $4.00 

ioIs 2.1.95 

Total    cost     J823.9S 

200  days  times  10,000  yards  equals  2.000,000  yards  swept. 
This  area  est  $823.95  or  $.412  pel    1,000  yards. 

Add  supervision,  $.025   per   1, I   yards. 

Total    cost,  $.437   per  1,0(10  yards. 

It  can  readily  be  seen  that  this  figure  does  not 
compare  favorably  with  motor  sweeping  costs  as 
it  is  over  33  per  cent  higher  than  the  highest 
figures  quoted  for  motor  sweeping.  In  larger 
cities  "litter  patrol"  work  by  hand  is  absolutely 
necessary  to  keep  the  business  streets  picked  up, 
but  in  small  towns  the  business  streets  are  rela- 
tively short  and  can  be  cleaned  by  motor  equip- 
ment when  least  crowded.  Nothing  has  been 
mentioned  about  double  shift  work.  There  is  no 
reason  why  motor  sweepers  cannot  be  used  two 
shifts  a  day  as  flushers  are — the  more  crowded 
thoroughfares  being  cleaned  after  midnight.  This, 
will  reduce  capital  outlay,  interest  and  insurance, 
but  not  other  items  except  the  unit  cost. 

Illinois  Federal  Aid   Roads 

More  than  700  miles  of  Federal  Aid  roads 
Rave  been  constructed  in  Illinois,  including  the 
Lincoln  highway  across  the  north  end  of  the  state, 
the  Dixie  highway  paralleling  the  eastern  border, 
the  I  lid  National  Trails  road  across  the  southern 
part,  and  the  St.  Louis  and  Chicago  road.  The 
two  first  named  are  nearly  completed  while  the 
other  two  are  well  advanced.  On  another  Fed- 
eral Aid  road  known  as  Route  10,  from  Spring- 
field through  Decatur  to  Danville,  heavy  grading 
contracts  have  already  been  let. 
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Driving  inclined  piles,  dredging  and  ex- 
cavating by  special  methods  around  piers. 
Equipment  used  by  contractor. 


The  sheet  piles  and  the  inclined  piles  were 
driven  by  a  McKiernan-Terry  steam  hammer  op- 
erated in  swinging  leads  that,  for  some  of  the 
piles  in  the  piers,  were  suspended  from  the  tower 
of  the  regular  floating  pile  driver.  For  the  sheet 
piles  and  the  remainder  of  the  spur  piles  the 
swinging  leads  were  suspended  from  the  mast  or 
boom  of  a  derrick  boat,  working  on  the  outer 
face  of  the  bulkhead  line,  because  in  some  cases 
the  depth  of  water  was  not  sufficient  for  the  draft 
of  the  regular  floating  pile  driver. 

The  swinging  leads,  about  28  feet  long,  had  two 
6 x  10-inch  guide  timbers  faced  with  6x'j-inch 
plates  and  spaced  out  clear  of  the  face  of  the 
fixed  vertical  pile  driver  leads,  which  engaged  a 
sliding  pivot  block  from  which  the  swinging  leads 

(^Continued  from  Page  143) 
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SWINGING    LEADS    FOR    DRIVING    BATTER    PILES 


were  suspended,  and  which  was  it- 
self raised  and  lowered  by  a  tackle 
suspended  from  the  top  of  the  fixed 
leads,  or  from  the  derrick  boom.  The 
swinging  leads  were  easily  attached 
and  detached  and  were  very  tlexible 
in  operation,  permitting  the  piles  to 
be  driven  at  any  angle,  and  were 
considered  efficient  and  satisfactory. 
The  pile  driver  gangs  were  followed 
by  successive  gangs  that  did  the 
stay  lathing,  cutting  off,  capping, 
placing  the  stringers  and  laying  the 
decks,  respectively. 

Concrete  for  the  bulkhead  walls 
was  mixed  in  a  Ransome  machine 
mounted  on  a  small  scow  that  was 
towed  from  Stapleton  about  1  mile 
away,  bringing  on  it  quantities  of 
broken  stone,  sand  and  cement  suf- 
Ri  ient  for  two  days*  run.  The  scow 
was  moored  alongside  the  forms  and 
the  mixer  was  elevated  far  enough 
above  its  deck  to  discharge  through 
a     clinic     directly     into     the     forms. 
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DREDGING 

The  original  depth  of  the  water  between  the 
piers  varied  from  nothing  to  22  feet  below  mean 
low  tide,  and  dredging  to  the  required  depths  of 
from  22  feet  to  33  feet  for  the  wet  basins  and  44 
feet  for  the  dry  dock  basin,  involved  the  excava- 
tion of  about  200.000  yards  of  sand,  clay,  some 
hard-pan  and  occasional  boulders.  At  the  com- 
mencement of  operations  a  5-yard  clam-shell 
dredge  was  used  but  proved  unsuitable  for  the 
very  nard  bottom.  Nearly  all  of  the  dredging  was 
done  by  five  dipper  dredges  with  dippers  varying 
from  5  yards  to  15  yards  capacity.  T.he  dredged 
material  was  delivered  to  mud  scows,  towed  about 
5  miles  out  to  sea.  and  dumped  in  deep  water.  The 
best  dredging  record  was  made  by  Dreymann 
Brothers'  dredge,  Toledo,  having  a  15-yard 
bucket  and  a  crew  of  18  men.  In  March,  1920, 
this  machine  excavated  40,000  yards  of  material. 

SPECIAL    METHOD    Or    EXCAVATING    AROUND    PIER    PILES 

The  dry  dock  pontoons  are  rectangular  in  sec- 
tion with  flat  bottoms,  making  it  absolutely  neces- 
sary for  the  dredging  to  be  carried  down  to  grade 
close  to  the  piers.  The  result  of  building  the  piers 
before  the  dredging  was  finished  was  that  there 
were  places  which  the  dredge  could  not  reach 
where  the  ground  elevation  had  to  be  lowered 
considerably.  The  difficulty  was  overcome  by 
having  the  dredge  dig  to  4  or  5  feet  below  grade 
as  close  to  the  piers  as  possible,  so  that  the  ma- 
terial beyond  its  reach  would  slide  down  into  the 
hole  it  had  made  and  thus  make  grade  on  the  re- 
quired line. 

At  the  angle  at  the  inner  end  of  Pier  A  (marked 
X  on  the  plan)  it  was  not  possible  for  the  dredge 
to  get  close  enough  to  the  corner  for  this  method 
to  work,  and  recourse  was  had  to  jetting.  For 
this  purpose  a  2-inch  water  line  fitted  with  a  x/i- 
inch  nozzle  and  water  at  about  90  pounds  pres- 
sure was  used.  A  34-inch  air  line  was  carried 
down  outside  the  pipe  to  about  6  inches  from  the 
nozzle.  The  air  line  was  plugged  and  a  numbei 
of  small  holes  drilled  in  it  close  to  its  lower  end. 
The  air,  which  was  under  a  pressure  of  abou 
100  pounds,  agitated  the  water  so  that  the  tidal 
currents  carried  away  the  material  loosened  by 
the  jet.  By  this  means  the  ground  elevation  in 
this  corner"  was  lowered  about  10  feet,  and  the 
excavation  brought  down  to  grade.  A  large 
boulder  found  in  the  same  corner  was  disposed 
of  by  jetting  alongside  and  causing  it  to  sink  into 
the  hole  thus  formed. 

YARD    AND    SHOPS 

The  area  between  the  bulkhead  wall  and  the 
street  was  filled  chiefly  with  cinders  brought  in 
bj  -row,  unloaded  over  the  bulkhead  wall  by  der- 
rick and  clam-shell  bucket,  and  distributed  by 
drag-line  scraper.  The  original  intention  was  to 
make  this  fill  with  the  material  dredged  from  the 
basins,  but  it  was  found  to  be  unsuitable  for 
handling  with  an  ordinary  bucket,  so  the  schema 
was  abandoned  and  the  fill  made  as  described 
above.  About  40,000  cubic  yards  of  fill  was  re- 
quired. 

The  principal  buildings  in  tin-  lilled-in  area  have 


pile  foundations  and  the  others  have  spread 
footings.  All  have  steel  frames  with  brick  or 
corrugated  iron  walls,  and  roofs  of  wood,  corru- 
gated iron  or  reinforced  concrete.  The  carpenter 
shop  is  a  two-story  building,  the  others  are  one 
story. 

The  machine  shop  is  provided  with  all  the  usual 
machine  tools,  including  lathes,  planers,  milling 
and  boring  machines,  and  a  20-ton  traveling 
crane.  There  is  a  32-foot  lathe  on  which  can  be 
turned  the  propeller  shaft  for  the  largest  ship,  and 
it  is  also  equipped  with  a  portable  electric  weld- 
ing machine  which  can  be  wheeled  around  to 
wherever  there  is  work  to  be  done,  even  on  board 
the  ships. 

The  blacksmith  and  pipe  shop  with  its  exten- 
sion affords  ample  room  for  a  large  number  of 
forges.  The  machines  installed  there  include  a 
power  hammer,  a  reverberatory  tilting  furnace, 
two  pipe  machines,  bending  slabs,  brazing  hearth 
and  electric  spot  welder. 

The  plate  and  angle  shop,  which  is  the  largest 
shop  in  the  plant,  is  provided  with  punches, 
shears,  bending  slabs,  a  small  bending  roll  for 
plates  up  to  10  feet  wide,  a  mandrel  roll  and  a 
large  roll  for  plates  up  to  32  feet  in  length.  There 
are  also  two  oil-burning  heating  furnaces,  a  plate 
furnace  which  will  take  a  35-foot  plate  and  an 
angle  furnace  which  will  take  a  50-inch  shape. 
Jib  cranes  are  used  for  handling  the  material. 

'The  carpenter  shop  is  provided  with  a  planer, 
matcher,  band  saws,  rip  saws,  plane  table  and 
wood  working  lathes.  A-  weil-equipped  pattern 
shop  is  included  in  the  building.  The  second  story 
is  used  for  a  mould  loft  and  for  bench  work. 

GENERAL  EQUIPMENT 

At  the  head  of  each  dock  there  is  a  10-ton  elec- 
trically operated  derrick.  There  is  also  a  20-ton 
floating  derrick  with  a  long  reach  for  handling 
heavy  machinery  on  and  off  the  ships. 

The  shops  are  supplied  with  electric  light.  A 
high  intensity  of  illumination  is  given,  care  being 
used  to  prevent  glare.  The  dry  docks  are  equipped 
with  flood  lights,  which  supply  the  general  il- 
lumination. Plugs  are  provided  for  lights  where 
required  on  the  under  parts  of  the  ships. 

Electricity  is  supplied  by  the  local  power  com- 
pany at  6,600  volts,  3  phase,  60  cycles,  and  is 
stepped  down  in  a  centrally  located  transformer 
station  to  voltages  suitable  for  lamps  and  motors. 
From  this  station  it  is  distributed  on  overhead 
lines  to  the  various  shops,  all  of  which  are  oper- 
ated by  electric  power. 

The  dry  dock  pumps  and  flooding  valves  are 
also  electrically  operated.  One  man  sits  at  the 
window  of  a  small  brick  building  on  the  shore  at 
the  end  of  the  dry  docks,  and  by  means  of  a  se- 
ries of  push  buttons  on  a  small  bench  board, 
starts  and  stops  the  pump  motors  and  valves  in 
accordance  with  signals  from  the  dockmaster  out- 
side, thus  causing  the  docks  to  be  raised  or  low- 
ered. Indicators  on  the  board  show  the  position 
of  the  flooding  valves  at  all  times. 

CONTRACTORS'   CONSTRUCTION  EQUIPMENT 

The  following  plant  was  used  on  the  job :  Two 
floating  pile  drivers,  one  derrick  scow  equipped 


I  i  BB1    \KV    iy,    1921 


PUBLIC     WO  RKS 


with  a  60-foot  boom  stiff-leg  derrick  with  Lam- 
bert  boiler  and  engine;  one  Vulcan  steam  ham- 
mer ;  one  small  scow,  used  for  handling  concrete 
material;  one  '.j-yard  Rex  mixer,  electric  drive; 
one  '.,-vard  Kex  mixer,  gasoline  drive;  one  1- 
yard  Kansome  electric  drive  mixer;  one  stiff-leg 
derrick  for  handling  till  with  60-foot  boom  and 
25  h.  [>.  3-drum  Lidgerwood  hoisl  engine;  two 
vertical  boilers,  2?  h,  p.;  one  horizontal  boiler,  40 
h.  p.;  one  400-foot  [ngersoll-Rand  compressor. 
About  30Q  men  were  employed.  About  1,500  cu- 
bic yards  of  concrete  was  placed,  and  one  mil- 
lion feel  of  lumber  was  used. 


Mechanical  Snow  Loading 
in  Chicago 


Modified    type     of    wagon    loader    with 
crawler  traction  loads  snow  32  hours  con- 
tinuously from  pavement  to  8-yard  trucks, 
filling  them  in  2  minutes  each 


I  he  initial  test  of  the  new  snow  loader  manu- 
factured by  the  Barber-Greene  Company,  Aurora, 
111.,  was  made  on  December  26,  1920,  under  the 
direction  of  'I  homas  H.  Byrne,  Superintendent 
of  Streets,  C  hicago,  who  writes  concerning  it 
that  "the  loader  loaded  snow  at  the  rate  of  better 
than  3  cubic  yards  per  minute,  although  no  pro- 
vision had  been  made  in  the  plowing  and  piling  of 
snow  for  tb  s  n  rich  ne.  Trucks  carrying  8  cubic 
yards  were  spotted  and  loaded  out  in  less  than  5 
minutes.  During  the  period  of  operations,  tem- 
peratures ranged  from  32  degrees  above  zero  to 
5  degrees  below-  zero,  but  no  change  was  noted 
in  the  efficiency  of  the  loader,  which  apparently 
handled  snow  ranging  from  slush  to  almost  frozen 
and  was  operated  with  equal  success  on  bitulithic, 
wood  block,  granite  block  and  cobble  stone  pave- 
ments. 


LOADING  SNOW  AT  THE  RATE  OF  ABOUT  J  YARDS  PER  MINUTE  AT  NIGHT 


YARD  iKIi  K  IN  LESS  THAN  3  MINUTES 

"Hereafter  on  streets  where  the  loader  is  used 
the  snow  will  be  plowed  in  a  windrow  along  the 
curb,  as  the  machine  will  load  to  a  width  of  6 
feet  from  a  continuous  windrow  equally  as  well 
as  from  isolated  piles. 

"With  the  i  resent  loader  we  are  expecting  a 
labor  saving  of  better  than  $450  per  8-hour  shift 
on  shoveling  from  piles  into  trucks. 

"Where  we  have  always  had  difficulty  in  organ- 
izing crews  for  night  work,  we  are  now  able,  by 
the  use  of  the  snow  loader,  to  remove  snow  at 
night,  which  timo  is  most  advantageous  to  us  on 
account  of  the  congestion  of  traffic  during  the 
day. 

"Our  past  experience  h^s  been  that  approxi- 
mately six  men  would  load  an  8-yard  truck  in  20 
minutes,  whereas  the  snow  loader  will  load  the 
same  8-yard  truck  in  2'_>  minutes." 

I'h.'  machine  has  a  general  resemblance  to  the 
wagon  loader  type  and  is  provided  with  an  ad- 
justable 2-arm  apron  plow  which  scoops  up  and 
turns  the  snow  onto  a  wide  inclined  endless  belt, 
positively  driven  by  roller  chains  on 
each  side,  that  elevates  the  snow  and 
dicharges  it  at  the  rear  into  motor 
trucks.  Side  boards  12  inches  deep 
retain  the  largest  lumps  on  the  belt 
and  increase  its  effective  carrying 
width   to  36  inches. 

The  plow  can  be  adjusted,  from 
the  operator's  seat,  to  scrape  the 
street  surface  clean,  or  elevated  to 
clear  any  obstruction.  The  machine 
crew  consists  of  1  operator.  1  helper, 
ami  2  laborers  wdiose  time  is  chiefly 
required  at  the  plow.  While  the 
truck  is  being  spotted  under  the 
discharge  end  of  the  n  achine  the 
loader  adyances,  drawing  from  3  to 
(i  cubic  yards  of  snow  in  the  plow 
and  on  the  belt,  and  discharging  it 
all  onto  the  truck  in  approximately 
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2  minutes.  This  rapid  operation  made  it  possible 
to  reduce  the  twelve  trucks  previously  required 
for  the  same  work  in  Chicago  to  only  four  trucks, 
each  of  which  was  loaded  in  an  average  of  5 
minutes. 

The   machine   is   mounted   on  a   pair  of   58x8- 
inch  crawler  tractions  and  has  an  elevating  belt 


22  feet  iong  on  centers.  It  is  driven  by  a  4-cyl- 
inder  Buda  truck  n  pe  gasoline  engine  with  ample 
reserve  for  any  operating  conditions.  It  travels 
forward  at  40  feet  per  minute  and  reverse  at  107 
per  minute.  It  is  25J/2  feet  long  over  all,  6  feet 
wide,  weighs  10,000  pounds  and  discharges  11 
feet  10  inches  above  street  level. 


The  Illinois  Experimental  Highway 

By  Prof.  Charles  Carroll  Brown* 


Description  of  the  sixty-four  sections  into  which  the  two  miles  are  divided. 
Each  section  differs  in  some  respect  from  all  the  others.  Concrete,  brick  and 
bituminous  concrete  wearing  surfaces  are  included  in  nearly  equal  lengths. 


In  the  previous  installment  of  this  article  (see 
Public  Works  for  February  5)  a  general  descrip- 
tion was  given  of  the  experimental  road  being  built 
by  the  Illinois  State  Highway  Department  and  an 
explanation  of  the  principles  and  ideas  to  be  em- 
ployed in  constructing  it  and  making  the  proposed 
tests.  In  this  article  will  be  given  a  more  detailed 
description  of  the  construction  of  the  several  sec- 
tions of  the  road 

The  mad  is  divided  into  ill  sections,  1,000  feet 
containing  25  sections  of  concrete  paveir.ent.  3400 
feet  containing  22  sections  of  pavement  with  brick 
wearing  surface,  and  3400  feet  of  asphaltic  con- 
crete wearing  surface.  Of  each  of  the  two  latter, 
a  part  is  being  laid  upon  macadam  base  and  a  part 
upon  cement  concrete  base.  The  materials,  thick- 
ness and  other  features  of  the  pavement  are  varied 
so  that  no  two  sections  are  alike  in  all  particulars. 
The  accompanying  table  shows  the  principal  features 
of  construction  of  each  of  the  sections. 

CONCRETE  PAVEMENT 

Eleven  of  the  25  sections  of  concrete  pavement 
ha\  e  the  apparent  purpose  of  comparing  the  results 
or"  construction  according  to  the  present  specifica- 
tions, in  sections  continuous  for  each  day's  work, 
with  results  using  transverse  dividing  planes  spaced 
v"  r.et  apart,  constructed  with  horizontal  corruga- 
tions in  a  metal  dividing  surface,  forming  an  inter- 
locking joint  which  is  expected  to  prevent  vertical 
motion  of  slabs  along  the  joints  between  them. 

As  will  be  seen   from  the  table,  crushed  limestone 
LS  used  in  most  sections,  with  gravel 
in  a  few  others.     The  mixtures  .ire 
made    1  :2:3}  ■    in    all    but    3    sections 
where  they  are  made  1  :2}4  :4  ' 

The  thickness  varies  from  9  inches 
to  4  inches. 

Reinforcement  of  four  different 
l  j  pes  is  being  Used  in   10  sections. 

In  4  sections  calcium  chloride  or 
i  emite  i  emi  nl  ha\  e  been  added. 
Four  per  cenl  of  calcium  chloride 
was  used  in  the  first   125  feet  of  sec- 


tion 56,  but  under  the  conditions  the  concrete  set 
so  rapidly  that  it  would  not  be  finished  properly 
except  by  rapid  working  and  the  percentage  was 
reduced  to  'll/z  per  cent.  Cemite  cement  is  a  mix- 
ture with  Portland  cement  of  a  chemical  having 
effects  similar  to  those  of  calcium  chloride,  the 
mixture  being  made  by  the  manufacturers  and 
supplied  ready  for  use.  In  this  case  the  cement 
already  owned  by  the  state  was  sent  to  the  mix- 
ing plant  where  the  chemical  was  added  and  the 
cement  was  returned  ready  for  use. 

Dividing  Planes.  Sections  11,  43,  and  45-50  have 
transverse  dividing  planes  which  are  described  as 
"formed  by  setting  on  edge  strips  of  horizontally 
corrugated  galvanized  iron,  the  strips  6  feet  long 
and  width  one  inch  less  than  the  thickness  of  the 
pavement.  The  width  of  the  corrugations  was  3 
inches,  the  depth  one  inch,  1(1  gauge  metal,  weight 
ot  galvanizing  2  ounces  per  square  foot."  The  metal 
v.:  set  in  the  concrete  with  its  top  edge  one  inch 
below  the  surface  of  the  concrete.  In  addition  to 
the  transverse  dividing  planes,  all  but  two  of  the 
sections  have  longitudinal  dividing  planes  down  the 
center  of  the  slabs. 

Reinforcement.  As  stated,  four  methods  of  rein- 
forcement have  been  employed,  indicated  in  the 
table  by  the  letters  A.  B  and  C.  A  consists  of  re- 
inforcing with  "circumferential"  reinforcing  rods, 
these  being  %  inches  round  deformed  bars  placed 
two  inches  from  the  top  of  the  slab  and  (i  inches  in 
from  the  edges  of  the  subsections  of  the  slab,  with 
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a  3-inch  lap  at  intersections.  There  were  thus  four 
rods  in  each  '.'•">  by  !>-foot  sub-section  of  the  slab, 
there  being  eight  such  sub-sections  in  the  100-foot 
length  of  section  Ifi  and  the  same  number  in  section 
t8,  /•'  refer-  to  rrinf< ircenicnt  with  circumferential 
rods  in  each  25-fool  length  of  the  slab,  the  trans- 
verse rods  running  the  full  width  of  the  pavemeu* 


so  that  this  reinforcement  is  in  2."i  by  18-foot  sec- 
tions. The  transverse  rods  pass  through  the  longi- 
tudinal dividing  planes,  holes  having  been  punche'd 
in  the  corrugated  metal  one  inch  below  its  upper 
edge  or  two  inches  below  the  surface  of  the  slab, 
to  oass  the  bars  through.  There  were  no  longitud- 
inal rods  along  the  central  longitudinal  planes  of  di 


BRICK  WEARING  SURFACE 


MACADAM  BASE 

Length  of  ea 

ch     Depth 

section, 

of  base.         No.  of 

feet 

inches          courses 

l.MI.VI    CONCRETE  BASE    Thickness 
of  wearing 
llixture       Thickness        Curbs       surface 


1:2:3*4 

1:2:3', 
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1:2:3', 
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i'A 
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1 
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Sand 

Mastic 
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1    in. 
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l    in. 

1    in. 

' 

Condition  January   1,   1921 


Sub-grade  only  completed 


ompleted 


Base  completed, 

top  laid 

1    in.   sand 

Base  completed, 

Completed 

top  laid 

t    in.   sand- cement 

" 

ASPHALT  CONCRETE  WEARING   SURFACE 


L-nglh  of      MACADAM  BASE 
>ch  sec-        Depth  of  No.  of 

on,  feet    base,  inches      courses 


Thickness  of 
wearing  course 


Condition  January  1,  1921 


200 
200 


1:3  5 

1:3:5 
1:2:3! 5 

l:2:3'A 

1:3:5 

1:2:354 

\:2:3'A 
1:3:5 
1:2:344 
1:2:3}* 

1:2:3', 


\VA 


W'A 
WA 


(I; 

)l'. 


Base    not  quite   finished 


Base   completed 
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vision,  but  only  four  rods,  two  near 
the  outside  edges  and  two  near  the 
transverse  dividing  planes  of  each 
sub-section. 

It  will  be  noted  that  in  sections  45. 
46  and  47,  where  the  slabs  are  6 
inches  thick,  reinforcement  is  one 
inch  above  the  mid-depth  of  the  slab, 
while  in  the  case  of  the  5-inch  slabs 
in  sections  48,  49  and  50,  the  rein- 
forcement is  )  2  inch  above  the  mid- 
depth  of  the  slab  and  the  lower  edge 
of  the  reinforcing  rods  but  %  inch 
above  the  mid-depth  of  the  slab. 
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Coarse 
aggregate 
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me 
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4 

Nc 

me         1 
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64 
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Gravel 
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4 
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Nc 
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The  apparent  purpose  of  extending  the  reinforc- 
ing entirely  across  the  18-foot  width  is  to  hold  to- 
gether the  two  halves  produced,  by  the  longitudinal 
dividing  planes.  The  variations  in  position  of  the 
reinforcing  rods  should  show  the  value  of  the  rods 
in  reinforcing  corners  of  slahs,  whether  of  sections 
or  of  suhsections.  as  combined  with  the  corrugated 
division  sheets :  whether  the  two  transverse  rods  in 
each  sub-section  of  sections  47  and  50  will  be  suffi- 
cient to  prevent  longitudinal  cracks ;  whether  the 
longitudinal  dividing  planes  will  localize  longitudinal 
cracks ;  whether  the  circumferential  reinforcing  in 
the  '25-foot  by  9-foot  sub-sections  will  overcome  the 
tendency  toward  secondary  cracks  and  breaking  and 
disintegration  of  cracks,  whether  of  slabs,  sub-sec- 
tions of  slabs  or  intersections  of  cracks  with  each 
other  or  with  edges  of  slabs  or  sub-sections. 

The  letter  C  refers  to  reinforcement  with  wire 
mesh  which  weighs  about  4o  pounds  per  100  square 
feet.  The  total  effective  longitudinal  sectional  area 
per  square  foot  of  width  is  0.93  sq.  in.,  and  the 
sectional  area  of  the  longitudinals  per  foot  of  width 
is  0.08?  sq.  in. 

BRICK    PAVEMENTS 

These  pavements  vary  in  the  kind  and  size  of 
brick  used,  depth  of  macadam  base  and  number  of 
courses  of  macadam,  mixture  of  concrete  ba/e  and 
thickness  of  same,  the  presence  or  absence  of  6-inch 
curb,  kind  of  tiller,  and  nature  of  cushion.  In  many 
of  the  sections  lug  and  lugless  brick  were  laid  in 
alternate  100-foot  sections.  Sand  cushion  was  used 
in  some  cases  and  mastic  cushion  in  others  as  indi- 
cated. Bituminous  tiller  was  used  for  all  sections 
except  33  to  39,  for  which  cement  grout  filler  was 
used.  Sections  33  to  39  are  all  of  lug  brick,  4  or 
3  inches  thick  and  all  are  laid  monolithic  except 
section  34  which  is  semi-monolithic  with  a  %-inch 
cement-sand  bed.  For  the  base  concrete  aggregate, 
irushed  limestone  was  used.  The  base  varied  in 
thickness  from  2  inches  to  6]/>  inches. 

ASPHALTIC   CONCRETE    PAVEMENTS 

In  the  asphaltic  sections  tli-  wearing  surface  is 
Topeka   mix.   in   some   sections  2   inches  thick,   in 

others  1 '/__.  iches  th'ck  with  a   PL.-inch  binder.     The 


concrete  base  is  provided  throughout  with  6-inch 
integral  curbs.  The  macadam  base  for  the  six  sev; 
tions  varied  from  4  to  10  inches  with  one  4-inch 
novaculite  base;  the  8-inch  and  10-inch  macadam 
base  being  laid  in  two  courses.  The  cement  concrete 
base  was  4  inches  thick  in  four  sections,  5  inches  in 
three  sections,  (i  inches  in  two  sections  and  T  inches 
and  8  inches  in  one  section  each.  Of  the  several 
sections  having  the  same  thickness  of  base,  either 
the  proportion  of  the  mixture  or  the  nature  of  the 
wearing  surface  varied  in  the  different  sections. 
The  last  column  of  each  table  shows  the  condition 
of  the  various  sections  on  January  first  of  this  year. 
It  is  seen  that  about  two-thirds  of  the  concrete 
pavement  has  been  completed,  about  one-third  of 
the  brick  and  none  of  the  asphalt.  It  is  presumably 
the  purpose  of  the  department  to  finish  these  as 
soon  as  the  weather  will  permit  this  spring  and 
then  to  begin  the  testing  of  the  road  by  sending  i  iver 
it  trucks  with  loads  gradually  increased  until  they 
exceed  the  state  highway  regulations  by  50  per  cent, 
careful  study  of  the  several  sections  being  made  con 
tinually  by  means  of  the  appliances  and  pro. 
already  described.  Mr.  Older  has  promised  that 
not  only  the  construction  of  the  various  sections 
of  pavement,  but  also  the  methods  and  results  of 
these  observations,  will  be  published  at  interval-  in 
a  bulletin. 


Ohio  State  Road  Contracts  Held  Up 

Contracts  for  $3,000,000  of  highways,  including 
10  miles  of  the  national  pike  between  Columbus 
and  Springfield,  the  improvement  of  North  High 
street  in  Columbus  and  a  Franklin  county  road  con- 
tract that  has  already  been  attacked  in  the  courts. 
were  awarded  by  the  State  Highway  Department 
December  31,  the  contract  signed  and  surety  bonds 
accepted  on  January  10,  one  (lay  before  former  State 
Highwav  Commissioner  A.  K.  Taylor  was  dis- 
missed by  the  new  governor.  The  new  highway 
commissioner,  Leon  C.  Herrick.  has  been  instructed 
to  hold  up  the  contracts. 
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Modifying  Construction  Methods 

No  two  large  construction  jobs,  even  though  as 
far  as  possible  of  the  same  dimensions,  design, 
type,  details  and  under  similar  conditions,  prove 
to  be  exact  duplicates  when  the  work  is  executed, 
even  if  they  arc  both  done  by  the  same  contract- 
ors, with  the  same  general  equipment,  and  under 
the  same  engineers.  No  matter  how  closely  it  is 
intended  to  follow  precedents,  and  to  use  stan- 
dard plant  and  equipment,  methods  and  opera- 


tions, difficulties,  unforeseen  conditions  or  com- 
binations may  arise,  changes  may  be  required,  la- 
bor, materials  or  machinery  may  be  more  or  less 
available  or  accidents  may  occur  that  make  meth- 
ods and  machinery,  ordinarily  most  efficient,  inad- 
equate or  unsatisfactory.  Comprehensive  changes 
or  replacements  are  likely  to  be  difficult  and  costly 
and  to  delay  the  operation.  The  engineers  and  con- 
tractors who  in  such  cases  are  quick  to  devise 
expedients  and,  grasping  the  principles  involved, 
can  apply  scientific  and  mechanical  methods  to 
meet  the  changed  conditions  and  produce  the  re- 
quired results  with  minimum  delay  and  expense, 
will  be  rewarded  by  a  completion  of  the  work 
more  rapidly  and  economically  than  would  other- 
wise be  the  case,  sometimes  thus  securing  consid- 
erable saving,  or  avoiding  heavy  expense. 

Such  modifications  do  not  generally  imply 
costly  or  elaborate  changes;  they  are  usually  sim- 
ple alterations,  rearrangements  and  adaptations 
of  existing  methods  and  equipment  or  are  pro- 
duced by  using  some  familiar  tool  or  operation  for 
a  new  purpose. 

The  successful  solution  of  these  construction 
problems  involves  ingenuity,  quickness  and  a  thor- 
ough knowledge  of  the  subject  with  experience  in 
handling  similar  work  that  makes  for  good  judg- 
ment and  confidence.  The  ability  to  devise  and 
apply  such  improvements  in  an  emergency  is  a 
valuable  one  that  is  possessed  in  large  degree  by 
some  men  and  that  can  be  cultivated  by  most 
others  that  are  fitted  at  all  for  directing  construc- 
tion work.  A  competent  constructor  can  scarcely 
visit  even  the  most  well-conducted  construction 
work  under  other  management  without  observing 
some  detail  which  might  be  modified  or  improved 
to  advantage.  This  talent  is  cultivated  by  fa- 
miliarity with  the  published  methods  of  construct- 
ing work  of  all  kinds  that  may  be  available. 

Excellent  examples  of  these  practical  devices 
are  given  on  page  163  in  the  description  of  methods 
of  submerged  excavation  inaccessible  to  the 
dredges  and  for  driving  inclined  piles  without 
complicated  apparatus. 


A  Good  Beginning  on   Housing  Extortioners 

The  conviction,  February  ;i  in  the  Supreme  Court. 
New  York  City,  of  Robert  Brindell  for  extortion, 
is  a  good  beginning  for  the  Lockwood  Committee 
now  investigating  corrupt  practices  that  have  so 
greatly  impeded  housing  and  other  construction  not 
only  in  this  region  but  in  the  principal  cities  through- 
out the  country. 

The  testimony  so  far  made  public  shows  incred- 
ible depravity  and  audacity  met  with  surprising 
non-resistance  and  a  wide-spread  collusion  limited 
only  by  the  necessities  and  resources  of  the  public 
who  have  been  mercilessly  outraged  and  defrauded 
on  every  side. 

Brindell  and  his  like  have  dictated  drastic  terms 
and  have  enforced  them  by  complete  financial  ruin 
of  those  who  would  not  submit  to  them.  Their 
stealings  have  been  enormous,  and  up  to  now  they 
have  safely  gotten  away  with  them.  The  robbery 
has  been  combined  with  treachery  to  their  associates 
and  alleged  friends  and  with  the  influence  and  im- 
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inanity  gecured  by  their  huge  gains  the)'  have  exer- 
cised great  power  and  become  a  serious  menace  to 
construction,  industry,  and  the  general  public. 

It  is  to  be  earnestly  hoped  that  this  conviction  is 
oi.lv  the  forerunner  of  a  series  that  will  wipe  out 
the  disgraceful  conditions  and  punish  to  the  utmost 
the  criminals  invovled  throughout  the  country.  Mu- 
nicipal, state  and  federal  authority  should  unite 
in  most  vigorous  prosecution  of  this  organized  crime 
and  the  labor  unions  especialy  should  purge  them- 
selves absolutely  of  all  the  remaining  traces  of  the 
practices  now  exposed  that  discredit  every  honest 
man  affiliated  with  the  labor  interests. 

The  same  should  lie  done  unsparingly  with  all 
who  have  dishonestly  conspired  among  the  dealers 
and  among  any  others  who  have  participated  in  the 
crimes  by  collusion  with  the  principals.  Incidently 
it  is  or  should  be.  astonishing  that  otherwise  repu- 
table lawyers  or  business  men  should  defend  or  ex- 
ccse  the  criminals.  No  individual  or  organization 
open  to  suspicion  of  implication  in  these  conspira- 
cies is  entitled  to  confidence  until  he  or  it  has  vigor- 
ously and  publicly  disproved  the  accusation. 


Brindell  Convicted 

Robert  Brindell,  the  most  conspicuous  subject  of 
the  sensational  investigation  by  the  Lockwood  Sen- 
ate Committee  on  the  housing  situation,  lias  been 
convicted  of  extortion  and  sentenced  to  an  inde- 
terminate term  of  from  5  to  l<i  years'  imprisonment 
at  hard  labor. 

The  offense  was  unusually  flagrant  and  involved 
the  robbery  of  many  tens  of  thousands  of  dollars 
besides  enormous  damage  to  important  construction 
operations  and  discrediting  and  injuring  main  in- 
nocent parties.  It  is  most  regrettable  that  the  n 
mum  penalty  of  15  years  was  not  imposed  and  that 
the  restitution  of  hundreds  of  thousands  of 
of  extorted  money  was  not  accomplished. 

It  is  very  significant  that  although  the  testn 
indicated  that  Brindell  had  not  been  loyal  to 
of    the   unions,   a   mob   of    hundreds   of    union   men. 
after  his  conviction,  gave  him  an  enthusiastic  l 
ing  and  promised  him  support  and  release. 

hollowing  the   Brindell  conviction   John   T, 
ric,  lawyer,  the  originator  of  the  "code  of  practice" 
system  of  collusive  bidding,  has  been  put  on  trial  in 
the  Supreme  Court. 


Winter  Transportation 

For  the  first  time  in  live  years  there  is  a 
temporary  surplus  of  box  cars  and  freight  loco- 
motives which  the  railroads  of  the  country  imme- 
diate!}" utilize  by  moving  all  the  freight  possible 
that  ordinarily  would  wait  until  next  summer, 
when  it  would  suffer  delay  from  the  congestion 
that  it  would  help  to  create,  which  has  been  the 
common  experience  of  previous  years. 

It  is  computed  that  $1,394,000,000  is  available 
for  highway  construction  in  1921,  and  of  this 
amount  the  Bureau  of  Public  Roads  estimates 
that  possibly  one-half  will  be  actually  expended 
during  the  year.  Assuming  that  only  $500,000,- 
000  will  be  spent  and  that  the  road  work  done  will 
cost  S50.000  per  mile  (some  of  it  will  cost  very 
mnch  less  i,  there  is  a  minimum  of  10,000  miles 
of  higbway  construction  or  its  equivalent  to  be 
don,-  in  the  next  eleven  months,  which  it  is  con- 
servatively estimated  requires  the  transportation 
of  10()  carloads  of  equipment  and  materials  per 
mile,  a  total  of  1,000,000  carl. .ads. 

If  th's  is  all  demanded  between  Ma\  and  Sep- 
tember, when  most  of  the  work  is  commenced, 
its  transposition  will  very  greatly  interfere 
with  other  freight  traffic  and  cause  delay  and  loss 
no!  only  to  the  road  builders  but  to  other  ship- 
pers. Similar  conditions  prevail  to  some  extent 
in  all  kinds  of  engineering  and  heavy  construction 
work,  and  it  is  obvious  that  all  of  this  class  ,,i 
freight  that  it  is  possible  to  receive  in  advance, 
should  be  ordered  shipped  as  quickly  as  possible 
so  as  to  take  advantage  of  the  present  surplus  of 
transportation  facilities  and  prevent  later  conges- 
tion and  delay,  It  is  improbable  thai  there  will 
be  any  reduction  in  the  prices  of  materials  and 
equipment  sufficient  to  offset  the  advantages  thus 
gained,  and  it  may  even  be  justifiable  in  some 
rises  to  incur  storage  and  rehandling  charges  in 
order  to  be  certain  ..f  transportation  in  advance. 


Frederick  William  Shepperd 

After  an  illness  of  two  months  Frederick  William 
Shepperd,  founder  and  for  thirty-three  years  pro- 
prietor of  Fire  ami  Water,  died  at  his  residence, 
ir  Hi."  klyn,  on  February  8,  192i.  As  a  pioneer  in 
trade  journalism  and  the  leader  in  technical  journal- 
ism covering  fire  protection  and  water  supply,  he 
was  thoroughly  conversant  in  all  lines  of  water 
works  and  tire  protection.  Mr.  Shepperd  always 
stood  foremost  in  progressive  movements  for  the 
betterment  of  water  works  and  tire  protection.  He 
came  out  strongly  for  universal  meterage  of  water 
for  domestic  use.  and  this  is  but  one  example  of 
his  fearlessness  in  comnig  out  boldly  for  any  move- 
ment which  he  saw  would  ultimtaely  benefit  the 
fields  he  served. 

He  was  an  honorary-  member  of  the  Xew  England 
Water  Works  Association,  a  member  of  the  Amer- 
ican Water  Works  Association  and  an  associate 
member  of  the  International  Association  of  Fire 
Kng-ineers. 


Alfred  T.  White 


Alfred  Treadway  White,  commissioner  of  pub- 
lic works  of  Brooklyn,  1893-94,  was  drowned 
while  skating  January  29.  Mr.  White  was  a 
graduate  of  the  Rensselaer  Polytechnic  Institute. 
Troy,  and  the  Brooklyn  Polytechnic  Institute. 
and  a  member  of  the  Brooklyn  Engineers'  Club. 
In  1876  he  built  the  first  successful  tenement 
houses  in  this  country,  for  which  he  received  from 
Harvard  University  the  honorary  degree  of  Mas- 
ter of  VrtS.  lie  was  a  member  of  the  Tenement 
House  Commission  and  of  the  Xew  York  Cham- 
ber of  Commerce  and  various  clubs  and  was  a 
prominent  philanthropist. 


February  19,   192] 
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Obstacles  to  Construction  Operations 

Editoi   oi    Pi  ki.ii    Works. 

Sir:     I   have  read   with  interest  the  letters   from 

i  o :rs,   Mr.    Newton   and    Mr.   Crane  and   the  edi- 

torials  in  Pi  bj  January  15  and  82  on  "Obstacles 

to  •  onstru ti  Operations,"  etc.     I  think  each  article  was 

well  written  and   the   thoughts  worth   while-,  bul   you  and 
every   man   must   o  influence  by   that 

which   is    -me  ■ 

I  approve  of  the  hammi  ring  all  the  time  on  that  which  is 
mil  right,  hut  it  seems  thai   it  requires  lots    if  ham- 
mering to  drive  a   few  nails  of  truth   where  they  will 
1  am  not  at  the  aye  when   [wish  r  times 

weir  Letter  than  these,  hut  I  remember  that  when  I 

to  build  a  h 

ipi  cifii  ations  and  said  "we  will   d 

thi  ii  took  pi  id.    in    in  it    m  '  'I !..     Is  there  that  pridi 

D M  do      '         ork  with  the  desire  of  producing  a  thing 

to    ii    proud  "i  "r  for  the  gain  they  can 

i  in  present  tendencj  seems  to  bi  to  cheat,  to  scheme, 
and  plan  to  do  the  least  for  the  must  money.  This  is  not 
in  the  contrai  bul  it   is  from  the  hod  carrier  to 

tin   overseer,     ["he  spirit  ol  "beal  the  game"  seems  to  pre- 
vail.    The  !■'  bj    lawyers  for  themselves  and 

their  clients  and  the  courts  decide  thai   main   arc  u isti- 

iniiiiii.il  if  they  do  nol  lit  the  cases.  Laws  cannot  make 
men  honest,  or  fair,  or  decent.  Where  law  is  a  necessity 
it  should  be  so  strict  that  none  would  violate  it.  The  man 
•  ul. I  put  up  .i  dishonest  or  dangerous  building  should 
be  punished  hard. 

Then  nun  are  a  lot  of  children — they  are  willing  to  let 
someone  do  the  thinking  for  them.  So  we  have  labor  mak- 
ing a  fool  of  itself.  An  organization  that  will  permit  itself 
to  fall  into  the  hands  of  ;,  few  self-asserting  and  unscrupu- 
lous  nun   is  not   worthy  of  the  honest   worker. 

They  should  work  together  for  mutual  good,  and  when 
they  permit  themselves  to  he  bullied  by  a  few  they  cease  to 
I"  men  and  become  dumb  driven  animals.  The  idea  that 
men  can  use  an  organization  to  their  own  ends  is  unbe- 
lievable. Why  should  such  be  the  case?  Because  men 
are  too  lazy  to  think  for  themselves.  If  I  belong  to  a 
union  should  I  not  'know  what  it  is  doing?  If  there  are 
plans  to  he  considered  should  I  not  know  them?  Why 
should  I  let  one.  two,  ,ir  three  men  do  the  thinking   for  me? 

Then  it  should  In-  the  pride  of  any  organization  to  teach 
its  members  to  he  loyal  to  their  co-workers  and  also  to 
their  employers.  What  right  has  a  man  to  try  to  beat  his 
employer  out  of  his  honest  labor?  I  repeat  that  we  are- 
trying  to  do  things  by  passing  laws  when  we  have  so  many 
laws  that  we  cannot  live  up  to  them  if  we  wished  to.  We 
would  be  better  off  if  instead  of  passing  laws  we  let  our 
legislative  bodies  spend  two  years  studying  what  laws  could 
he    repealed    with   benefit. 

It  seems  to  me  that  fundamentally  back  of  all  the  trouble 
is  that  patent  fact  that  we  are  deficient  in  our  educational 
methods.  We  devote  time  to  things  that  are  of  little  value 
and  neglect  that  which  is  important.  I  cannot  go  into  this 
now,  hut  we  can  at  least  teach  the  young  that  the  greatest 
thing  is  to  do  honest  work,  put  forth  effort  worthy  of 
praise  and  that  they  should  give  as  they  would  like  to 
receive. 

I  es,  law.  more  honesty,  and  less  of  the  trying  to  do  the 
other  fellow. 

Yours   sincere. 

P.  David  Sh.ui.tz.  M.D. 


Economical  Plant  on  Concrete  Road 

Construction 

In  constructing  a  reinforced  concrete  road  near 
Siegfried,  Pa.,  the  Arthur  McMullen  Co.,  of  New 
York,  made  use  of  an  equipment  which  cut  the 
labor  cost  per  square  yard  down  to  $.28  on  the 
record  day,  when  576  lineal  feet  of  18-foot  road 
averaging  7%  inches  thick  was  laid  with  a  pay- 
roll cost  of  $331.75  for  a  9j^-hour  day,  equivalent 
to  24^  cubic  yards  per  hour. 


The  contract  calls  foi  t  of  reinforced 

concrete  road  IX  feet  wide.  8  inches  thick  at  the 
center  and  6  inches  at  the  edges,  reinforced  with 
wire  mesh  weighing  25  pounds  to  the  square  yard, 
placed  two  inches  below  the  -urface.  The  rein- 
forcing of  the  concrete,  which  requires  practically 
placing  the  concrete  in  two  laser-,  adds  to  the 
time  required  for  constructing  the  road.  Th< 
crete  was  mixed  1  :2:3  with  a  l1  (-minute  mixture. 

The  superintendent  for  the  contractor.  K.  P. 
Johnston,  found  that  it  would  cost  approximately 
$35,000  in  install  an  adequate  industrial  railway 
system,  wh  000  he  could  obtain  sufficient 

trucking  equipment,  including  7  one-ton  dump- 
body  trucks,  ami  the  latter  plan  was  adopted.  Ce- 
ment was  placed  at  convenient  intervals  along  the 
roadway  and  the  sand  and  crushed  stone  were 
hauled  an  average  of  about  a  mile  by  these  trucks 
from  the  material  bins.  On  reaching  the  mixer, 
the  trucks  were  run  onto  a  simplj  designed  turn- 
table which  was  placed  just  in  front  of  the  loading 
skip.  The  truck  was  then  turned  by  hand  by  two 
or  three  men  so  as  to  bring  the  rear  end  over  the 
skip,  the  load  was  dumped  and  the  truck  run  off 
of  the  turn-table.  At  each  movement  of  the  mixer, 
which  was  made  about  mice  for  each  20  lineal 
feet  of  road  laid,  the  turn-table  was  moved  by 
hooking  it  to  one  of  the  trucks,  which  dragged  it 
to  the  desired  position.  Only  a  few  seconds  were 
required  for  placing  the  turn-table  in  position. 
Concrete  was  mixed  by  a  Smith  21-E  boom  and 
bucket  paving  mixer. 


Ideal  Section  of  Lincoln  Highway 

In  our  issue  of  May  15,  1920,  we  referred  to 
the  plan  to  construcl  at  some  point  mi  the  Lin- 
coln Highway  an  ideal  section  of  road  and  the 
appointment  of  a  committee  of  experts  to  pre- 
pare plans  for  such  section.  It  is  reported  that 
this  committee  has  decided  on  most  of  the  points 
for  this  ideal  section,  the  following  ones  having 
been  adopted  subject  to  review  at  the  final  meet- 
ing of  the  committee: 

The  specifications  are  to  be  predicated  upon  an 
average  traffic  of  15.000  passenger  automobiles 
per  24-hour  day,  traveling  at  a  speed  of  35  miles 
an  hour,  and  5.000  motor  trucks  traveling  at  an 
average  speed  of  10  miles  an  hour;  with  a  maxi- 
mum load  of  800  pounds  per  inch  of  width  of 
tire  actually  in  contact  with  the  Toad  surface, 
and  8,000  pounds  per  wheel.  (When  traffic  ex- 
ceeds these  limits,  it  is  considered  desirable  to 
construct  another  parallel  road  rather  than  in- 
crease the  width  or  strength  of  the  existing  road 
with  a  view  to  concentrating  additional  travel 
upon  it.) 

The  right-of-way  should  be  100  feet  wide.  Sub- 
merged drain  tiles  and  catch  basins  should  ho- 
used for  drainage  instead  of  side  ditches.  The 
pavement  selected  is  concrete,  reinforced.  10 
inches  thick,  with  earth  shoulders.  Curves  should 
be  as  few  as  possible  and  none  with  a  shorter 
radius  than  1,000  feet,  and  should  be  super-ele- 
vated for  a  speed  of  35  miles  an  hour.  There 
should  be  a  foot  path  for  pedestrians,  guard  anfJ 
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warning  signs,  and  guard  rails  at  all  embank- 
ments. All  crossings  at  grade  should  be  elimi- 
nated and  all  obstructions  to  vision  should  be  re- 
moved at  intersecting  roads  for  at  least  500  feet 
each  way  from  the  intersection.  Comfort  sta- 
tions, park  sites  and  camp  sites  should  be  estab- 
lished. All  wires  should  be  placed  underground. 
Advertising  signs  and  all  signs  of  direction  or 
distance  except  those  placed  or  authorized  by 
proper  state  authorities  should  be  prohibited,  and 
all  distance  markings  should  originate  at  the 
municipal  headquarters  of  the  town  or  city  re- 
ferred to.  The  section  should  be  lighted,  and 
adequate,  intelligent,  continuous  and  prompt 
maintenance  provided. 

All  of  the  decisions  were  unanimous  except 
that  one  member  dissented  from  the  limit  of 
total  travel  and  one  from  the  limit  of  load.  Prac- 
tically the  only  point  upon  which  there  was  dis- 
agreement was  that  of  the  cross-section,  that  is, 
the  number  and'  arrangement  of  traffic  lanes, 
some  recommending  a  three-traffic  lane  pave- 
ment, 27  feet  wide,  others  four-traffic  lanes,  sepa- 
rated by  a  central  parkway,  and  still  others  sepa- 
rate travel  lanes  for  motor  trucks  and  for  pas- 
senger cars.  Plans  and  specifications  are  being 
drawn  up  for  each  of  these  ideas  and  this  matter 
will  be  carefully  considered  at  the  next  meeting 
of  the  committee. 


Drainage  in  Port 
Arthur 


Probably    best    surface    drainage    of    any 

south-western  city.  Both  surface  and  house 

sewage  pumped.    Rainfall  and  run-off  data 

collected. 


About  a  year  and  half  ago  the  city  of  Port 
Arthur,  Texas,  voted  a  bond  issue  of  $270,000  for 
street  improvement,  of  which  $35,208  was  to  be 
used  for  surface  drainage.  Many  miles  of  gut- 
ters and  main  drainage  ditches  were  opened  and 
city  engineer  Clarence  E.  Ridley  states  in  his 
last  report  that  the  city  probably  has  the  best 
surface  drainage  system  of  any  city  similarly  sit- 
uated on  level  ground  and  without  storm  sewers. 

Drains  lead  to  three  pumping  stations.  The 
largest  of  these  is  equipped  with  three  48-inch 
Wood  screw  pumps,  which  connect  to  a  100-horse 
power  Fairbanks-Morse  crude  oil  engine.  The 
pumps  are  designed  to  operate  against  a  5-foot 
head,  against  which  two  of  them  will  lift  40,000 
gallons  a  minute  and  the  third  55,000.  The  first 
two  will  pump  against  a  head  of  1 1  feel  and  the 
third  will  operate  efficiently  onlv  to  a  7-foot  head. 
This  station  is  operated  daily  to  remove  the  seep- 
age water  and  maintain  the  water  in  the  ditches 
at  a  low  level.  During  the  last  fiscal  year  2,379 
million   gallons  were   pumped   at  a   cost   of  $2.09 


per  million  gallons.  The  cost  of  pumping  during 
the  latest  fiscal  year  was  about  33  per  cent  less 
than  the  year  previous,  the  decrease  being  due 
mainly  to  the  installation  of  a  fuel  oil  storage 
tank.  Before  the  fuel  oil  tank  had  been  built  the 
city  paid  12  cents  a  gallon  for  fuel  oil  in  barrels, 
but  paid  only  5l/2  cents  a  gallon  for  the  same 
grade  of  oil  in  tank  cars.  The  tank  has  a  capacity 
of  13,000  gallons. 

One  of  the  other  stations  is  equipped  with  two 
one-million  gallon  per  hour  Menge  centrifugal 
pumps,  each  gear-driven  by  a  75-horse  power  mo- 
tor, these  pumps  being  used  only  in  time  of  rain 
to  quickly  drain  the  business  sections  of  the  city. 
This  station  operated  about  358  hours  during  the 
year  and  pumped  about  358  million  gallons.  The 
third  station  contains  one  Menge  centrifugal 
pump  of  one  million  gallons  per  hour  capacity 
and  this  also  is  operated  only  in  time  of  heavy 
rain,  its  purpose  being  to  relieve  the  central  sta- 
tion. There  is  no  special  operator  for  either  of 
these  two  smaller  stations,  but  one  of  the  men  of 
the  department  is  detailed  to  operate  it  when  the 
rain  makes  it  necessary.  At  the  end  of  the  fiscal 
year  there  were  drainage  ditches  totaling  23  miles 
within  the  city  limits.  These  have  to  be  kept 
clean  and  graded.  In  addition  to  the  small  ditches 
there  are  canals  so  large  that  machine  work  is 
needed  to  economically  grade  and  clean  them. 

In  addition  to  the  ditches  and  canals,  the  city 
contains  4  miles  of  storm  sewers  ranging  in  size 
from  8  inches  to  42  inches. 
While  rainfall  data  had  been  collected  with  a 
view  to  preparing  a  complete  storm  sewer  design, 
the  matter  of  percentage  of  run-off  had  not  been 
investigated,  although  it  was  recognized  that  the 
fact  that  practically  all  of  the  water  draining  to 
the  ditches  was  pumped,  offered  an  excellent  op- 
portunity for  making  such  studies,  and  it  was 
hoped  that  this  opportunity  would  be  taken  full 
advantage  of  during  the  next  fiscal  year.  How- 
ever, some  data  had  been  obtained  for  the  entire 
city  taken  as  one  unit  with  an  area  of  2,320  acres. 
Taking  the  total  run-off  for  each  of  the  twelve 
months  as  the  total  amount  of  water  pumped  dur- 
ing such  month,  the  percent  of  run-off  from  the 
area  that  was  pumped  varied  from  monthly  rec- 
ords of  38  per  cent  in  April  to  a  maximum  of  104 
per  cent  in  March,  the  average  for  the  year  being 
68  per  cent.  It  was  noted  that  the  percent  of 
run-off  varied  directly  as  the  intensity  of  rain- 
fall but  not  in  proportion  to  the  quantity  for  any 
one  month.  The  104  per  cent  run-off  was  ex- 
plained by  the  fact  that  a  small  amount  of  rain- 
fall followed  a  rainy  period,  the  seepage  for  the 
latter  continuing  during  the  period  of  the  former. 
The  house  sewage  of  the  city  also  requires  to 
be  pumped,  there  being  three  pumping  stations 
for  this  purpose.  The  total  amount  of  house  sew- 
ers in  the  city  at  the  end  of  the  fiscal  year  was 
31.29  miles  of  sizes  from  6-inch  to  18-inch.  On 
one  occasion  during  the  year  a  4,000-foot  line  of 
12-inch  force  main  leading  from  one  pumping  sta- 
tion to  the  canal  became  plugged,  but  was  flushed 
out  by  means  of  city  water  pressure.  One  of  the 
stations  pumped    114  million   gallons   during  the 
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year,  another  statiori  4  million  and  the  third  sta 
tion  100  million.  Although  the  third  pumped 
nearly  as  much  sewage  as  the  first,  it  was  esti- 
mated to  serve  only  1,878  persons  as  against  8,322 
served  by  the  first,  or  4%  times  as  many  gallons 
per  capita.  The  cost  of  pumping  averaged  $6.80 
per  million  gallons  at  the  first  station,  $17.10  at 
the  second  and  $22.73  at  the  third. 

The  city  engineer,  in  hisjeport,  says:  "A  close 
inspection  of  the  sanitary  sewers  convinced  us  of 
the  fact  that  more  careful  supervision  must  be 
exercised  if  the  health  of  the  citizens  is  to  be  held 
supreme.  The  sewers  show  large  deposits  of  sand 
and  clay.  The  entrance  of  this  material  must  have 
been  gained  through  loose  and  poorly  laid  joints 
or  through  house  connection  stubs  which  were 
not  carefully  made.  It  is  not  the  intention  to  cast 
reflection  upon  anyone  nor  to  place  the  respon- 
sibility, but  I  feel  that  it  is  necessary  to  state 
that  the  sewer  extensions  laid  here  during  1917 
and  1918  were  not  first-class  by  any  manner.  In 
fact,  the  design,  as  well  as  the  construction,  was 
inferior  in  many  ways.  The  repair  jobs  which 
it  has  been  necessary  to  make  during  the  last 
year,  one  of  which  cost  nearly  $1,000,  were  due 
entirely  to  inferior  workmanship  when  the  orig- 
inal installations  were  made. 

"With  regard  to  the  design,  in  the  majority  of 
places  manholes  are  1,000  feet  or  more  apart.  .  In 
cleaning  the  sewer  it  is  necessary  if  the  obstruc- 
tion is  at  all  bad,  to  construct  a  manhole  to  en- 
able the  men  to  properly  carry  on  this  wotrk. 
Each  month  the  sewers  are  getting  worse  in 
condition,  and  the  first  remedy  is  to  build  more 
manholes  to  allow  the  cleaning  process  to  follow 
economically." 


Milwaukee  Water  Works 

The  water  works  of  Milwaukee,  Wis.,  was  the 
subject  of  a  report  issued  by  the  National  Board 
of  Fire  Underwriters  under  date  of  December  11, 
1920,  which  report  is  very  commendatory  of  the 
works  and  department. 

After  giving  a  general  description  of  the  several 
features  of  the  plant,  the  investigators  sum  up 
their  findings  in  a  set  of  conclusions  from  which 
the  following  are  quoted  : 

"The  water  department  is  well  organized  and 
the  officials  are  well  qualified  for  their  duties. 

"Plans  and  records  are  complete  and  in  con 
venient  form. 

"The  present  supply  works  are  in  good  condi- 
tion,  and  with  the  two  separate  intakes  provided, 
there  is  slight  danger  of  interruption. 

"The  pumping  stations  are  in  good  condition; 
they  are  not  fireproof,  but  contain  little  combust- 
ible material  and  the  fire  hazard  is  slight.  Pump- 
ing and  boiler  capacity  is  sufficient  to  allow  for 
proper  reserve  and  the  equipment  is  in  good  con- 
dition and  efficiently  operated.  Steam  pipe  in 
both  stations  is  well  arranged,  being  practically 
in  duplicate. 

"The  reservoir  is  in  good  condition;  its  capac- 
ity, equal  to  about   %   day's  consumption,  is  suf- 


ficient to  equalize  supply  during  temporary  large 
drafts. 

"I  he  per  capita  consumption  is  moderate,  due 
to  the  large  percentage  of  meters.''  i  More  than 
99  per  cenl  of  the  services  are  metered.!  "The 
department  is  using  proper  measures  to  reduce 
the  use  of  water  on  the  unmetered  services. 

"Pressures  are  fair  and  are  well  maintained  at 
the  pumping  stations  and  in  the  congested  value 
district." 

After  stating  the  amounts  of  water  necessary 
for  good  fire  protection,  the  report  says:  "Fire 
flow  tests  showed  that  these  quantities  are  gener- 
ally available ;  but  they  also  showed  the  effect  of 
the  lack  of  connections  between  small  mains, 
which  results  in  a  poor  supply  to  some  hydrants. 
"Main  arteries  and  secondary  feeders  are  gen- 
erally adequate  and  fairly  well  arranged  except  in 
some  of  the  outlying  districts.  The  percentage 
of  6-inch  pipe  is  too  large,  a  particularly  bad  fea- 
ture in  this  system  where,  in  many  localities, 
small  mains  are  connected  to  each  other  only  at 
long  intervals. 

"The  interior  condition  of  the  pipes  is  good. 
Valves  are  in  good  condition.  Hydrants  are  of 
satisfactory  size  and  are  maintained  in  generallv 
good  condition. 

"Separate  high-pressure  fireboat  lines  form  a 
valuable  addition  to  the  protection  in  the  con- 
gested value  and  manufacturing  districts  along 
the  rivers  and  canals. 

"The  construction  of  the  new  intake  has  added 
very  materially  to  the  adequacy  and  reliability 
of  the  system." 

The  report  contains  a  number  of  recommenda- 
tions, such  as  that  the  proposed  new  tunnel  and 
pumping  station  be  constructed  as  soon  as  feas- 
ible ;  that  the  pumping  stations  be  rendered  thor- 
oughly fireproof;  that  a  few  larger  mains  of  12- 
inch  to  20-inch  diameter  be  installed;  that  for  the 
future,  6-inch  and  8-inch  mains  be  adopted  as  a 
minimum  for  hydrant  supply  in  residential  dis- 
tricts and  8-inch  to  12-inch  for  mercantile  and 
manufacturing  districts,  the  smaller  to  be  used  in 
each  case  only  in  sections  where  the  mains  form 
a  complete  gridiron;  that  more  gate  valves  be 
added  so  as  to  reduce  the  length  of  line  that  must 
be  cut  out  in  case  of  accident  or  repairs;  that 
lire  hydrants  be  provided  with  gates  on  the  con- 
ned ions  to  the  mains;  that,  in  important  mercan- 
tile and  manufacturing  districts,  two  hydrants  be 
placed  at  each  street  intersection  and  one  midway 
between  intersections  where  the  distance  exceeds 
400  feet ;  while  in  other  districts  there  be  one  at 
each  street  intersection  and  one  at  an  interme- 
diate point  where  the  blocks  are  over  400  feet 
long.  Only  one  recommendation,  however,  is  in- 
dicated as  being  very  important  and  urged  for 
early  adoption,  this  being  that  "Dead  ends  be 
eliminated  wherever  practicable,  large  mains  fre- 
quently connected  to  distributers  at  intersections, 
and  long  unsupported  lines  of  pipe  cross-con- 
nected, so  that  not  more  than  one  hydrant  will  be 
on  a  6-inch  main  between  intersecting  lines  and 
not  more  than  two  hydrants  on  an  8-inch  main 
between  intersecting  lines." 
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Salt  L;;ke  City's  Public  Works  in  1920 
Salt    Lake    City's    expenditures    for    public    im- 
provements  were  greater  during   1920  than  during 
any   previous   year,  according  to  the  city  engineer, 
Sylvester  Q.  Cannon,  the  expenditure  for  this  year 
$1,938,000,   as   compared   with  $700,000   for 
Of  the  sum  spent.  $586,200  was   for  water 
:  $872,400  for  paving  $109,200  for  curbs  and 
,600   for  sidewalks,  $88,600   for   storm 
1,700    for    sanitary    sewers.    $35,400    for 
for  operation  of  lighting  districts. 
for  water   mains  and   $115,500   for  mainte- 
nance and  routine  work  and  miscellaneous  improve- 
ments.    In  spite  of  the  increase  of  work  in  1920, 
tual  expense  of  conducting  the  city  engineer- 
partment  was  $32,000  less  than  in  1919. 


of  the  'artful  dodger,'  but  the  national  banks 
i  integrity  and  ability  to  which  owners  can  come 
with  confidence  when  they  need  to  draw  upon  our 
services." 


Farmers  Oppose  Good  Roads  in  Kansas 

Under  the  present  arrangement  the  government 
pays  one-half  of  the  est  of  new  roads  in  Kansas, 
r  the  plans  of  Governor  Allen  and  the  good 
advocates,  the  government  would  continue  to 
pay  one-quarter  the  cost  and  the  state  would  pay 
one-quarter  from  the  proceeds  of  motor  car  licenses. 
The  remainder  would  be  paid  by  the  counties  and 
townships  through  which  the  roads  run. 

For  the  past  nine  months  the  State  Highway  Com- 
mission has  refused  to  permit  contracts  for  hard 
road  surfaces  to  be  let  mi  account  of  high  prices, 
and  does  not  intend  to  award  these  contracts  at 
present,  but  desires  to  go  on  with  the  preparation 
of  sub-grades  ready  for  surfacing  when  prices  be- 
come reasonable. 

This  ■  s  violently  opposed  by  the  farmers' 

uinon.  which  demands  that  the  legislature  shall  not 
provide 'state  aid  for  hard  road  building  for  at  least 
two  years.  A  bill  to  this  effect  was  passed  in  the 
House  of  Representatives  by  a  vote  of  65  to  55,  but 
it  is  believed  that  there  is  no  prospect  of  the  bill 
being  passed  by  the  Senate,. 


Fixed  Fee  Form  of  Building  Construction 

In  a  paper  before  the  Xew  <  'rleans  Convention  of 
the  Associated  General  Contractors  of  America.  F. 
A.  Wells,  vice-president  Wells  Bros.  Construction 
(  o.,  Chicago,  says  : 

"I  believe  the  fixed  fee  form  of  contract  accomp- 
lishes the  two  must  important  objectives: 

"First,  It  will  attract  to  the  construction  industry 
men  of  integrity,  capability  and  responsibility.  When 
this  has  been  fully  accomplished  the  second  objec- 
tive  will  be  realized. 

"Second.  It  will  produce  for  owner,  architect  and 
engineer  the  best  possible  building  for  the  least  pos- 
sible cost  in  the  shortest  period  of  time  commen- 
surate  with  quality;  all  made  possible  because  the 
builder  shares  their  interests  under  the  fixed  fee 
form  of  contract. 

••'Hie  objective  of  the  Associated  General  Con- 
tractors must  be  to  place  general  contracting  as  a 
whole  on  the  highest  possible  plane  of  responsibility. 
We    must    not    lie   the  three-ball    depository   of   the 


Snow  Removal  in  Boston 

The  .Mayor  of  Boston  has  proposed  that  private 
citizens,  firms  and  corporations,  and  especially  cer- 
tain public  service  corporations,  should  co-operate 
with  the  city  to  make  the  highways  passable  and 
safe  for  horses,  notwithstanding  snow  and  ice.  tl 
was  determined  to  make  a  beginning  with  Atlantic 
Avenue,  a  broad  business  thoroughfare  three  miles 
or  more  in  length. 

An  agreement  has  been  made  by  representatives 
of  the  .Master  Truckmen-  Association,  the  Boston 
Elevated  Railway  Company,  and  the  Union  Freight 
Railroad  Company,  which  operates  a  nocturnal 
freight  car  line  on  the  avenue,  for  the  thorough  and 
I  removal  of  snow  from  this  highway  during 
or  Immediately  after  am-  considerable  fall  of 

Flat  surface  cars  will  be  used  for  a  great  part  of 
this  work,  but  the  truckmen  will  use  their  horses. 
hitched  to  sleds  made  expressly  for  the  removal  of 
-now  and  loaned  to  them  by  the  Boston  Elevated 
Railway  Company.  Five  hundred  of  these  sleds  arc 
available.  The  truckmen's  part  of  the  avenue  will 
he  divided  into  about  thirty  districts,  and  each  dis- 
trict will  be  assigned  to  a  particular  master  truck- 
man. By  these  combined  efforts  it  is  expected  that 
the  avenue  will  be  cleared  in  eight  or  ten  hours  after 
the  heaviest  fall  of  snow,  and  attention  can  then 
be  paid  to  the  intersecting  highways. 

The  spreading  of  ashes  and  sand  on  icy  streets 
will  follow  the  same  co-operative  plan.  The  ferry 
service  will  attend  to  the  streets  running  from  the 
ferries  to  Commercial  street;  the  State  House  will 
look  after  the  various  streets  upon  which  the  State 
lb 'Use  premises  abut:  school-house  janitors  will  put 
ashes  or  sand  on  the  streets  in  front  of  the  school 
buildings  and  yards;  churches,  hotels,  libraries, 
;.-  artment  houses,  office  buildings,  department  stores 
v  11  be  called  upon  to  do  their  share,  and.  in  many 
c?ses,  the  owner  or  occupants  of  private  houses 
agreed  to  roll  out  their  ash-barrels  and  dis- 
tribute the  contents  where  they  are  needed. 

To  carry  out  this  project  the  Mayor  has  appointed 
two  committees  composed  partly  of  city  officials  and 
•  artly  of  private  citizens,  the  secretary  of  the  Team 
<  hvners'  Association  being  made  chairman  of  the 
committee  on  snow  removal,  and  the  president  of 
the  Boston  Workhorse  Relief  Association  being  ap- 
pointed chairman  of  the  committee  on  the  spreading 
of  ashes  and  sand. 


To  Vote  on  Purchase  of  San  Francisco 
Water  \\  orks 

By  a  vote  of  L3  to  -.'.  the  San  Francisco  Board  of 

Supervisors  decided  on  January  is  to  hold  a  special 
election  on  Tuesday.  March  8,  to  submit  to  the 
electors  a  proposal  to  purchase  the  Spring  Valley 
\\  ater  Co.  and  to  authorize  a  bond  issue  oi  $38  000, 
000   for  the  purpose. 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  ohters  who  have  solved  similar  problems 
different  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  Can  a  Builders* and  Contrac- 
tors'   Get-Together    Club     Be 
Organized  and  Financed?  II* 

Typical   form    of  constitution,    serving   as 
a  basis  for  modification  to  suit  conditions. 


The  constitution  should  be  simply  an  expres- 
sion and  definition  of  your  airrrs  and  tin-  regula- 
tions dial  yon  thmk  desirable.  In  default  of  any 
other  guide  it  may  Ik-  helpful  in  consider  a  ten- 
tative  outline  like  the  following,  which  will  af- 
ford suggestions  for  the  principal  features  and 
enable  you  t"  accept,  reject  or  modify  them  as 
yi  >n  please, 

Constitution 
Article  i     Name,  Place  and  Purpose 

Name-  D  iNTRACTORS'  AND  BUILDERS'  CLUB  of 
C  incinnati. 

Location     Committee  room  3  of  the  Citj  Hull,  Cincinnati. 

Purposes— Social  intercourse,  exchange  'if  opinions,  dis- 
cussion of  'In   genera]  interests  and  the  prornotion  and  de- 
velopment nf  general  building  and  contracting  operations. 
Article  ::     Members 

Active  Members  Shall  lie  contractors  who  arc  engaged 
in  some  branch  of  practical  construction  work  in  building 
or   contracting   operations   of   an   average  yearly  value   of 

" i  nr   mure   and   must   he   resident   or   have  a   business 

offio     within   twenty-five  miles   of  the  center  u!    the  oil >    of 
Cincinnati. 

Associate  Members— May  lie  engineers,  architects,  law- 
yers, retired  builders  or  contractors,  or  others  engaged  in 
business  closely  affiliated  with  the  interests  of  builders  or 
contractors  and  who  are  not  engaged  or  interested  in  any 
business  or  occupations  or  affiliated  with  any  interest  or 
organization  likely  to  rival,  oppose,  or  be  inimical  to  the 
interests  of  builders  or  contractors. 

Honorary  Members— May  be  any  person  eligible  to  ac- 
tive or  associate  membership  residing  at  any  distance  from 
the  club  and  who  are  especially  distinguished  for  achieve- 
ments in  construction,  who  have  rendered  signal  services  to 
the  club  or  whom  the  club  may  wish  to  honor. 

General — Members  of  all  classes  must  be  citizens  of  the 
United  States,  of  good  moral  character,  of  good  business 
standing  and  twenty-five  years  or  more  of  age  and  must 
have  signed  the  constitution  and  by-laws  and  paid  the 
initiation'  fee. 

\rtiele  :> — Election  of  Members 

Admission — Candidates  for  active  associate  membership 
must  tile  an  application  stating  age,  residence,  amount  of 
business,  -citizenship  and  must  be  endorsed  by  at  least  three 
members  of  the  club.  After  the  application  has  been  posted 
in  the  club  rooms  or  notice  has  been  served  by  letter  on  all 
of  the  members  of  the  club  for  at  least  thirtv  days  the 
application  shall  be  voted  by  sealed  ballot  enclosed  in  en- 
dorsed envelopes  and  five  per  cent  negative  of  the  ballots 

Tart  1.  Preliminary  operations;  preparations  for  first  meeting; 
Arrangement  of  formalities:  adoption  of  constitution  by  charter 
members;  payment  of  initial  expenses;  financing  and  optional 
incorporation,  was  published    February   12. 


lude.      If    rejected    a    ran-.  apply 

.    within   twelvi 
irary   members   shall   In    proposed   by   the   boi 
n  and  voted  on  at  any  regular  meeting  after  notice 
en  at  the  preceding  -  Ine  negative 

rote   -  :  .   candidate  tor  honorary  membership. 

Expulsion-    Written    charges    may   be    preferred    against 
any   member  and   shall   lie   considered   by   the  board   of    di- 
.    If  this,  on  investigation,  may  prove  to  be  sustained 
i. ill    report    to   the   club    with    recommendation 
pulsion   can    I,.-   secured   only   by    tin-    majoi 

n  t<-rs  of  all   the  club  members. 

Membership    shall    automatically    cease    when    dues    are 
1 1  years  in  arrears. 

Article   4 — Fees  and  Dues 

All    active    members    shall    pa)    an    initiation    fee 
which    shall    include    the    dues    for    the    first   calendar   year. 
.hi  I  shall  afterwards  pa}  yearly  dues  of  $5. 

ociate  members  shall  pay  an  initiation  fee  of  $10  and 
after  twelve  months  annual  dues  of  $10. 

Honorary  members   shall   be  exempt   from   all   initiation 
id   dues. 

Any   member  can   at    am    time   compound   In-    dues   and 
initiation  fees  by  a  payment  equal  to  ten  year-'  regul; 
Article  5 — Officers 

Officers  of  the  club  shall  consist  of  President.  Vice-Pres- 
ident. Treasurer.   Secretarj    and   five   Director-. 

The   officers   of   the   company   shall   be   elected   by   letter 
ballot  on   the   last   regular   meeting  of   every   calemi. 
and  shall  hold  office  until  their  successors  are  elected  and 
qualify . 

Their  duties  shall  be  those  generally  devolvil  e 
officers  in  similar  organizations. 

The  Directors  shall  consist  of  President.  Vice-President, 
treasurer  and  Secretary  ex-officio,  and  of  five  other  mem- 
bers  with  each  representing  one  of  the  live  other  principal 
trades  or  interests  embraced  in  the  membership  of  the  club. 
At  the  first  election  four  shall  be  elected  for  one  year,  and 
"four  for  two  years  and  at  the  expiration  of  these  terms 
the  Directors  shall  always  be  elected  for  a  two-year  term. 
Article  (i — Committees 

The  President  shall  appoint  standing  committees  of 
three  or  five  members  each  as  follows:  House  committee, 
membership  committee,  executive  committee,  entertainment 
committee,  committee  on  plans  and  specifications,  commit- 
tee on  methods,  operations  and  practice,  committee  on  im- 
provements, committee  on  law.  committee  on  plant  and 
equipment. 

Article  7 — Meetings 

Regular  meetings  shall  be  held  in  the  club  rooms  at  S 
p.  m.  every  Monday,  except  holidays. 

Special  meetings  shall  be  held  the  first  Monday  of  each 
month,  excepting  holidays,  for  the  discussion  of  important 
subjects  or  the  presentation  of  papers. 

Ladies'  ^nights,  receptions,  lectures  or  special  entertain- 
ments, shall  be  held  at  the  discretion  of  the  entertainment 
committee, 

The  annual  meeting,  including  a  dinner  or  excursion,  or 
both,  shall  be  held  during  the  month  of  January  as  ar- 
ranged by  the  executive  committee  and  the  committee  on 
entertainment. 

Article  8 — Amendments 

Proposed  amendments  to  the  constitution  must  be  signed 
by  at  least  five  active  members  in  good  standing,  must  be 
mailed  to  each  member  of  the  club  at  least  ten  days  before 
the  meeting  at  which   it   is  announced   for  discussion   and 
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must  be   voted   on  by  ballot  at   least   one  week  after   the 
discussion  in  regular  meeitng.    A  majority  of  three-fourths 
of  the  votes  cast  is  required  to  carrv  the  amendment. 
By-Laws 

Any  additional  regulations  concerning  the  character  of 
the  papers  and  addresses,  the  duties  of  officers  and  com- 
mittees, the  activities  of  the  club,  the  control  of  its  prop- 
erty, and  its  programs  and  all  routine  matters  will  be  pro- 
vided for  in  by-laws. 

One  of  the  principal  features  of  the  by-laws  is  to  fix  a 
regular  program  of  business  at  regular  meetings  and  at 
special  meetings.  The  program  for  regular  meetings  may 
consist  of  (1)  roll  call,  (2)  reading  and  approval  of  pre- 
vious meeting,  (3)  special  business,  (4)  unfinished  busi- 
ness, (5)  new  business,  (6)  report  of  committees,  (1) 
election  of  members,  (8)  paper,  address  or  discussion  of 
the  evening,  (9)  adjournment. 

At  the  annual  meeting  there  should  be  an  address  by  the 
incoming  and  outgoing  presidents,  reports  of  the  secretary 
and  treasurer  and  of  all  standing  committees,  election  of 
officers,  amendments  to  constitution,  if  any,  and  other  im- 
portant business. 

Such  an  outline  as  the  above  is  sufficient  for  a  large  and 
prominent  organization.  Very  much  less  will  suffice  for  a 
.  tentative  organization  which  may  omit  a  large  part  of  the 
details  here  enumerated.  They  are,  however  ,useful  in 
giving  a  line  on  the  points  most  frequently  developed  in 
organizations  of  this  character  and  in  affording  a  basis  of 
elimination  or  changes  suited  to  the  local  condition. 

LECTURES   AND  ADDRESSES 

An  impetus  may  be  given  to  the  club  that  will 
give  it  local  prestige  and  aid  its  early  growth  by 
inviting  prominent  men,  distinguished  for  their 
success  in  construction  lines,  to  address  it  on  spe- 
cial occasions  when  something  of  an  event  can  be 
made  by  engaging  a  public  auditorium,  issuing  in- 
vitations to  individuals  and  local  or  neighboring 
societies  , holding  a  smoker,  reception,  dinner,  etc. 

You  can  thus  have  after-dinner  addresses  or  de- 
scriptions of  some  special  or  important  works, 
like,  for  instance,  The  Quebec  Bridge,  The  Cats- 
kill  Water  Works,  Difficult  Foundations,  Con- 
struction of  Concrete  Buildings  or  Bridges,  High- 
ways, Skyscrapers,  etc.,  etc. 

Consulting  engineers,  contractors,  architects, 
city  officials,  college  professors  and  others  familiar 
with    construction    and    industrial    subjects    are 


often  willing  to  help  in  such  matters  and  some 
of  them  have  very  attractive  stereopticon  slides 
to  illustrate  their  remarks. 

The  club  will,  of  course,  defray  their  traveling 
expenses  and  entertain  them  as  guests  while  in 
town.  No  other  compensation  is  usually  expected 
for  speakers  from  neighboring  cities,  but  if  the 
speaker  comes  purposely  from  a  considerable  dis- 
tance he  should  receive  an  honorarium  of  $25  to 
$100  or,  if  he  is  a  professional  man,  it  may  be  ar- 
ranged to  find  a  client  there  for  his  consultation 
services.  If  he  delivers  a  lecture,  a  commission  to 
give  other  lectures  for  regular  fees  for  some  local 
city,  or  church,  or  society  club,  or  other  interest 
may  be  arranged  for  the  same  trip,  and  thus  com- 
pensate him  for  valuable  time  with  little  outlay 
for  your  club. 


Texas  County  Road  Bonds 

During  the  year  1920  33  counties  in  Texas  issued 
bonds  totaling  $7,879,000  for  road  construction,  an 
average  of  nearly  $240,000  per  county.  The  State 
Highway  Department  does  not  guarantee  that  there 
may  not  have  been  issues  of  bonds  which  are  not 
known  of  in  calculating  this  total.  The  largest 
amount  issued  by  any  one  county  was  $1,500,000 
by  Montgomery  Co.,  the  next  largest  was  $1,000,000 
by  Coryell  Co.,  while  the  smallest  in  the  list  was 
$20,000  by  Hood  Co. 


Specifications  for  Massachusetts  State 

Highway  Work 

The  New  England  Road  Building  Association 
recommends  that  the  limit  of  free  haul  on  both  ex- 
cavation and  borrow  should  be  1,000  feet,  the  length 
of  haul  to  be  figured  from  the  borrow  pit  or  place 
of  excavation  to  the  place  of  deposit,  and  that  the 
price  on  overhaul  should  be  increased  to  at  least  one 
cent  per  cubic  yard  per  100  feet. 


Pavements  Laid  During  1920 


fards  or  miles  unless    otherwi 


cities  and   States 


Sheet  Asphalt  Tar  Rock  Asphalt 

Asphalt      Concrete     Concrete    Bitulithic     Bitoslag     Asphalt    Warrenite      Willite      Macadam 


Michigan 
Ann    Arbor 

Detroit   .... 

Flint    

Howell    

Hudson  .  .  . 
Jackson  . .  ■ 
Lansing    .  .  . 

Ilii.n.  s..t:. 
Albert    Lee 
Little    Falls 
Minneapolis 
St.    Paul    .  .  . 

M  issi.ssipiii 

Clarksda  li 

Missouri 

Batesville 
Sedalla 


11. 


Rozeman    . . 

Ureal  falls 
y  ebraalca 

Hast  i 

i  ,|  ocoln 

Norfolk 

Red  cloud  . 
Nevada 

Reno     

\rw    ll.'iiupsh  i 

Lanonla    .  .  . 

Portsmouth 


3S.000 
106.000 


31.804 
40.000 
25.000 


'Continued  from  page  155. 
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Quantities  are  square  yards  or   miles   unless   otherwise   Indi    ■ 


Cities   and    States 


Sheet        Asphalt         Tar  Rock  „,.,,-. 

Asphalt    Concrete    Concrete        Bitulithic    Bltoslag    Asphalt       Warrenite    Willite 


New  Jemey 

Bloomlield     

Camden    

Elizabeth     

Garfield     

Montclair    

New    Brunswick    

I  '.issaic     

1'aterson    

1'lainfleld   

Red   Bank    

i'.utherford    

Somerville    

South    Orange    

u  est  Orange    

New   York 

bingliaraton    

Buffalo 

Geneva  

Gloversville    

Kingston    

Herkimer     

New  York: 

Manhattan     

Brooklyn     

I  tronx   

Niagara   Falls    

N.  Tonawanda 

Oneonta    

K'Mhester    

Troy    

Watertown    

Waterford     

North    Carolina 

Asheville   

Durham    

Fayetteville    

Greensboro    

Monroe 

Statesville    

North  Dakota 

Fargo   

Ohio 

Akron   

Bellaire    

Cincinnati     

Columbus    

Findlay     

Fremont     

Lakewuod    

Lorain     

Marion    

Xenia    

Oklahoma 

■  >k  lahoma   City    

Oregon 

Astoria     

Pennsylvania 

Allentown    

Beaver   Falls    

Bethlehem     

Bloomsburg    

Chester     

Harrisburg    

Lebanon    

S'cranton    

Wilkes    Barre    

York    

Rhode   Island 

Bristol    

Woonsocket    

.South   Carolina 

Dyerburg     

Tennessee 

Cleveland    

Texas 

Belton     

Cleburne    

Dallas     

Waxahachie   

Weatherford     

Utah 

Ogden   

Salt   Lake   City 

Vermont 

Springfield     

Virginia 

Clifton  Forge   

Norfolk     

Richmond    

Washington 

Olvmpia    

Seattle    

Spokane   

Walla   Walla    

West  Virginia 

Parkersburg     

Wisconsin 

Beloit    

Eau    Claire    

Madison     

Racine    

Waukesha    

•Info-nation  furnished  b: 





156,561 

i:i2,ooo 

97,404.1 


14,000 
'30]982.3b 


10,960 

"2[(393 


2,680 
18,713 
15,000 

11,837 

76,000 

1% 
6.200 

40,426 

24  000 
64.363 

24,100 

3.8 

4.193 

1.547 

12,250 
40,000 

14,000 

S7.979.9 

22,525.4 

12,868 

33.293 


62,263  4        81.273.2 


u2.:ml' 
30,000 


3.03 

7,698  90 
:>  500 


10,130 

'io,'66n 


2.000 

'  vmii'i' 


600 
2.000 


dealers.      t7.000  Topeka  on   stone  ba 


b — lineal  feet. 
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Recent  Legal  Decisions 


WATER  POLLUTION-PETITION  FOR  INJUNCTION  AGAINST 
MUNICIPALITY     DISMISSED 

In  a  suit  by  .1  riparian  owner  against  a  munici- 
pality to  enjoin  pollution  of  a  stream,  the  petition 
city  had  constructed  and  put  into 

ttion  a  sewerage  system  for  the  disposal  of 
ied  foul  matters;  that  the  sewage  of  the  city 
drained  into  certain  septic  tanks,  from  which 
there  were  drains  emptying  into  a  branch  that  fur- 
ther down  passed  through  the  plaintiff's  land,  and 
near  her  residence;  that  the  waters  of  the  branch 

ne  contaminated  and  emitted  foul  and  pois- 
onous  odors  and  gases  that  were  disagreeable 
and  injurious  to  health,  and  rendered  the  plain- 
tiff's residence  uninhabitable;  "that  said  sewer- 
age system  was  not  properly  constructed,  and  it 
it  had  been  ...  it  would  not  contaminate 
said  stream  ;  .  .  .  said  sewage  is  first  emptied 
into  a  septic  tank  and  thence  into  said  stream  ; 
.  .  .  said  sewage  comes  out  of  said  tank  into 
said  stream  in  a  highly  impure  state.  .  .  .  Pe- 
titioner does  not  know  how  said  tank  is  con- 
structed .  .  .  but  if  same  was  constructed  for 
the  purpose  of  purifying  the  discharge  into  it,  the 
same  fails  of  its  purpose."  The  Georgia  Su- 
preme Court  holds,  Langbridge  v.  City  of  Dalton, 
104  S.  E.  427,  that  construing  the  petition  most 
strongly  against  the  pleader,  it  shows  upon  its 
face  that  the  cause  of  complaint  was  alleged  im- 
proper construction  of  the  sewerage  system  :  and 
no  specific  defect  in  the  system  being  alleged, 
there  was  no  rtrror  in  sustaining  a  demurrer  there- 
to and   dismissing  the  petition. 


INJUNCTION   FOR    OBSTRUCTION    OF   HIGHWAY   BY   FENCE 

The  Iowa  Supreme  Court  holds,  Phillips  v. 
Crawford,  179  X.  W.  937.  that  township  trustees, 
having  the  duty  of  protecting  the  traveling  public 
against  the  dangers  of  actual  obstruction  of  the 
township  highway,  may  bring  a  suit  to  enjoin  an 
obstruction  by  an  abutting  owner  who  has  erected 
a  fence  thereon. 


CONDEMNATION     BY     MUNICIPALITY     OF     LAND     IN 
ANOTHER    STATE    FOR    WATER    WORKS 

Injunction  was  sought  to  prevent  the  city  of 
Walla  Walla,  Washington,  from  making  certain 
betterments  and  extensions  to  its  existing  water 
works  system  and  issuing  bonds  therefor.  The 
water  supply  is  obtained  from  Mill  creek,  which 
has  its  source  in  Washington,  flows  across  the 
-lair  line  into  (  >regon  and  through  that  state  for 
about  four  miles,  then  back  into  Washington. 
One  of  the  City's  problems  was  that  it  would  be 
ary  to  acquire  additional  property  rights 
upon  and  adjacent  to  Mill  creek  in  Oregon,  by 
the  exercise  of  the  eminent  domain  of  that  state, 
and  if  the  city  had  not  the  power  to  do  so  the 
improvements  could  not  be  made.  The  Wash- 
ington Supreme  Court  holds,  I.angdon  v.  City  of 
Walla  Walla,  I'M  Pac.  1.  that  in  view  of  Wash- 
ington Kem.  Code,  1915,  Sections  7612  and  8005, 
pn>\  iding  for  the  acquisition  of  water  works  with- 


in .ir  without  the  corporate  limits  of  the  city,  the 
power  of  acquiring  and  owning  such  property  is 
not  limited  to  property  within  the  state  of  Wash- 
ington, the  property  being  held  in  the  city's  pro- 
prietary, and  not  in  its  governmental  capacity; 
and  to  allow  the  acquisition  is  not  an  assumption 
of  extraterritorial  jurisdiction.  The  state  of  Ore- 
gon  might,  of  course,  withhold  from  the  citi 
\\  ashington  the  right  to  acquire  property  in  Ore- 
gon, just  as  it  may  withhold  such  right  from  any 
other  foreign  corporation.  But  the  Oregon  legis- 
lature in  1909  passed  a  law  providing  that  any 
municipal  corporation  of  any  adjacent  state  might 
acquire  any  land  or  water  right  in  the  state,  by 
purchase  or  condemnation  for  the  purpose  of  wa- 
ter supply.  The  acquisition  of  land  for  water 
works  purposes  in  Oregon  is  held  to  be  a  public 
use  which  will  support  the  exercise  of  the  right  of 
eminent  domain  under  the  Oregon  statute,  in 
view  of  the  reciprocal  laws  of  the  two  states  upon 
the  matter,  notwithstanding  the  provision  of  the 
institution  making  public  use  a  ju- 
dicial rather  than  a  legislative  questio 


AWNINCS    AS    ENCROACHMENTS    ON    SIDEWALKS 

The  Georgia  Supreme  Court  holds,  Bailey  v. 
City  of  Elberton,  104  S.  E.  r>39,  on  the  authority 
of  prior  Georgia  decision,  that  an  awning  of  any 
kind  extending  over  the  sidewalks  of  a  city  is 
an  encroachment  and  is  to  some  extent  an  ob- 
struction, and  one  which  the  city  has  the  power 
to  remove;  and  that  a  resolution  by  the  mayor 
and  council  of  the  city  providing  for  the  removal 
of  wooden  and  sheet  metal  awnings  in  the  busi- 
ness section  of  the  city  is  prima  facie  valid.  While 
the  governing  authorities  of  the  municipality  may 
not  needlessly,  capriciously,  and  arbitrarily  re- 
quire the  removal  of  awnings  from  its  streets, 
whether  erected  under  an  express  or  implied  li- 
cense, the  burden  is  upon  a  plaintiff  seeking  in- 
junction of  such  a  resolution  to  show  a  needless, 
capricious  or  arbitrary  exercise  of  power  by  the 
governmental  authorities  of  the  municipality. 


EXCESS    WORK    DISTINGUISHED    FROM    EXTRA    WORK    IN 
ROAD  CONTRACT 

The  Circuit  Court  of  Appeals,  Fifth  Circuit, 
holds.  Holmes  County,  Miss.,  v.  Burton  Construc- 
tion Co.,  267  Fed.  769,  that  the  direction  of  a  ver- 
dict for  a  contractor  with  a  county  for  road  work, 
for  excess  work  done  as  extra  work,  was  error, 
where  the  contract  expressly  provided  that  ex- 
ecs-, work  of  the  same  kind  as  that  specified 
should  not  be  considered  extra  work,  but  be  paid 
for  at  contract  price,  while  extra  work  was  to  be 
paid  for  on  a  different  basis.  The  fact  that  the 
engineer  in  charge  of  the  work  may  have  con- 
strued the  work  as  extra  work  would  not  be  bind- 
ing on  the  county.  The  engineer  is  not  authorized 
to  determine  the  legal  effect  of  plain  and  unam- 
biguous terms  in  such  a  contract.  His  authority 
extends  only  to  the  application  of  his  engineering 
judgment  to  matters  of  fact  in  controversy. 
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Feb.      21-23  —  MINNESOTA      SUR- 
ORS'       AND       ENGINEERS'      SO- 
Annual    convention.       Hotel 
Commodore.    St.    Paul. 

I  .p,     -.:      MID-M  i  I  IFER- 

ENCE     ON     HIGHWAY     AND     HIGH 
WAV  TRANSP(  IRT  1:1  'i  <    VTH  IN.   Ann 

Mi.  h 

i  -p,  ■-.  :.\\       L'ORl 

AMERICAN  INSTITUTE  OF  ELEC 
TRICAX,  ENGINEERS.  I  3ng  ineering 
.  illding,  New  I'orl  Cll 
Feb.  25-26 — CONSTRUCTION  DIVI- 
SION, I'.  S.  ASHY.  Annual  reunion 
of  those  identified  with  this  division 
during  tlie  war.  Morrison  Hotel, 
Chicago,   111. 

Feb.    28  I'll  I!       I  ■! 

MECHANICAL     ENGINEERS.       Engl- 
Club  of  Philadelphia. 
Feb.       28         CHICAGO       SECTION. 
[CAN     INSTITUTE     OF     ELEC- 
TRIC  VL    ENGINEERS. 

Mnrcb    II       AMERICAN    INSTITUTE 
km;  ink  Kits 

New 

Hnrcb      11-12  —  NORTHWESTERN 
ASSOCIATION    OF    GENERAL    CON- 
I  I  IKS'.      St.    Paul   Hotel,   St.    Paul. 
Minn. 

March      14 — AMERICAN      ASSOCIA- 
TION'    OF     ENGINEERS.       The     third 
oad   confe  rence.      Chicago. 

March         IS       SCHENEC] 

TION,      AMERICAN      INSTITUTE     OF 
ELECTRICAL    ENGINEERS. 

April     16— AMERICAN     INSTITUTE 
OF    ELECTRICAL    ENGINEERS.  Joint 
rig    with    the    Issociaition   of   Iron 
and  Steel    Electrical  Engineers.   Pitts- 
burgh.   Pa 

\pril  IS-'.'S  —  UNITED  STATES 
I  .,  ii  ,  ,  ro  \os  i.SS<  ICIATION.  Greens^ 
boro,  N.  C. 

Vpril  27 — AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.  Annual  conven- 
tion.    Houston,  Texas. 

April  TJ7-29 — UNITED  STATES 
CHAMBER  'F  COMMERCE.  9th  an- 
nual   meetinsi.      Atlantic   City,   N.   J. 

May     9-11       AMERICAN      ASSOCIA- 
TION   OF    ENGINEERS.      7th    annual 
convention.     B'-ffalo 
Maj    9-12  Si  lUTH-WEST    \\ 

51  '    RKS       ASSOCIATION.         i  il;  I  , |  , 

Cltj        Headquarters   Skirvin   Hotel. 

Hnj  17-1!)— NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort    Wayne    .Ind. 

June — CONFERENCE  OF  MAYORS 
AND  OTHER  CITY  OFFICIALS.  State 
of  N.  Y.  12th  Annual  Conference. 
Elmira.   N.   Y. 

June  6-10 — AMERICAN  WATER 
TER  WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland,  Ohio.  Sec- 
retary. J.  M.  Diven,  153  West  "1st 
St..  New    York. 

June  7-0— NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.      San   Francisco.   Cal. 

Oct.,  1021  — IOWA  SECTION,  AMER- 
ICAN WATER  WORKS  ASSOCIA- 
TION.       Seventh         annual         meeting. 


BROOKLYN    ENGINEERS'    CLUB 

At  the  regular  meeting  of  the  Brook- 
lyn  Engineers'  Club,  February  to,  a 
paper  entitled:  "Aeronautical"  Model 
Testing,"  was  presented  by  S.  S.  Rath- 
burn,  formerly  a  member  of  the  Aero- 
nautic Staff  Construction  Department 
of  the  Washington  Navy  Yard.  The 
author  compared  aeronautic,  hydraulic 
and  marine  problems,  discussed  wind 
'.unnels  and  other  equipment  for  model 
testing  and  compared  the  performances 
nt  full-sized  machines  with  tests  on 
small  models,  and  applied  data  ob- 
tained to  other  commercial  lines. 

At  the  February  IT  meeting,  "The 
Making  of  White  Lead"  was  illustrated 
by   moving   picture   films   showing   the 


the   finished 

paint.  K.    I.,    rlallet,    as- 

ihe    National    Lead 
l  ompany. 

i  in  Februarj  ::i  there  will  be  a  dis- 
cussion   of    the    Transit     Situation    in 
lyn. 


The  second  annual  conference  of  the 
Associated     General     Contractors     of 

Amen.  ■  leans, 

La.,   on   Jam  were 

■  .'i  -1  -   from  38 

states.    The  meeting  was  presided  over 
bj  I'n 

to  the  year  ahead 
bul   to  1  aheai  ■  mpha- 

The  (be  meeting 

was  that  of  quantil 
iiu-nt    ■  rig.      A     P.    Greens- 

ttio 
the    American    institute   of    Architects 
had    been    secured,    but    it    was    main- 
tained that  not  all  the  Association  of 
Arclui'  -  king  up  this  mi >ve- 

ment,  and  ii  was  recommend'  d  that  a 
system   of   monej    accounting   b] 
tractors  be  formulated. 

The  next  important  problem  was 
thai  "i  i  ontractSi  Mi  ist  cotiti  ai  ts,  u 
was  claimed,  are  unfair  to  the  con- 
tractor, and  the  two  principal  forms  of 
contracts  to  be  considered  were  dis- 
cussed.  These  were  the  cost-plus-fixed- 
sum  contract,  a  draft  of  which  has  been 
prepared,  and  the  unit-price  contract. 
on   which   work  is  now  under  way. 

The  question  of  labor  was  also  con- 
sidered. High  prices  were,  of  course, 
d,  but  it  was  decided  nol  to  go 
on  record  as  taking  this  stand.  Open 
shop  wits  favored  and  the  attempt  to 
yoke  union  and  non-union  labor  was 
discussed.  A  Department  of  Public 
Works  for  the  national  government 
was  also  heartily  encouraged.  All  this 
was  i  f  great  interest  in  view  of  the 
need  for  millions  of  houses  through- 
out the  United  States. 

Officers  for  the  ensuing  year  were 
elected  as  follows:  President.  W.  0. 
Winston:  vice-presidents,  F.  L.  Cran- 
ford,  Arthur  Rent,  Daniel  Breck.  W. 
E.  Wood:  treasurer,  Lee  Paschall :  di- 
rectors, N.  F.  Hoggson,  W.  A.  Starrett, 
G.  0.  Muhlfeld.  J.  R.  Wiggins,  G.  C. 
7  tason.  Richard  McCarthy.  A.  E. 
Wells  and  Charles  F'folliott;  and  mem- 
1  its  of  the  advisory  board,  R.  B.  Por- 
ter.   T     R     Flakier.    Thomas    Bentley. 

A.  P.  I'.r isfelder,  Edward  Haupt  and 

E.   F.   Mullen 

CAPE  BRETON  BRANCH,  E.  I.  C. 

Engineers  in  Cape  Breton  have 
1  a  branch  of  the  Engineering 
'nstitute  of  Canada,  making  twenty 
branches  of  the  institute.  Meetings  will 
b  ■  held  once  a  month  and  headquar- 
t,  will  be  in  Sydney.  N.  S.  The 
following  officers  have  been  elected: 
Chairman,  C.  M.  Odell :  secretary- 
treasurer,  K.  G.  Cameron;  executives, 
T.  J.  Brown,  H.  F.  Lawrence  and  D. 
S    Morrison. 


•  annual  meel 

i 

Id  at  New  Haven,  I 

r   at    10  a.   n. 

the    discussion    of    the    proposed    "Xa- 
of    Public    '.'. 
Ited     b)     Mr.     Leonard     M 

sion  of  "The  Super-power  Line." 
nted   by    Mr.    W.   S.   Murr; 
There    wen 

istration  or  certification 

both  as  a  state  and  federal  mat- 
bill  is  now  before  the  St. 
Mature,   introduced   by    i; 

a  k  L.  Ford.      This  bill  was  read 
ussed. 

to  transportation,   the  scheduled  speak- 
ii  "The  Rail- 
road     1  ion     of     the     I'n. ted 
":    R.    L.    Dean    on    "Shi 
I 

and  Charles  J.  Ben- 
nett on   "Highway  Transportation." 

Tuesday  evening,  after  the  dinner, 
Mi.  R.  S.  McElwee  spoke  on  "Port 
Facilities." 

The     Wednesday     morning     session 
was  held  at  the  Mason  Lai 
the   topics   discussed   included   thi 
Mont  urn    and   operation    of    the    swim- 
ming pool  in  one  of  the  Hartford  parks 
bj  Alesander  S.  Lynch ;  "Business 
ditions,"  by  Eugene  Meyer,  Jr.;  "The 
Alaska    Railroad,'1  bj    a  representative 
of    the    Department '  of     Interior,    and 
moving  pictures  shown  by  the  Portland 
G  ii    in     Association  and'the  American 
Air  Service  Corporation.  ■ 

BROOKLYN     ENGINEERS'    <l.l  11 

An  informal  library  talk  was  held  on 
Thursday,  February-  :;.  1921,  on  the 
1  analization  of  the  St.  Lawrence 
River  and  the  Development  of  Water 
Power  of  St.  Lawrence  and  Niagara 
Rivers."  The  talk  was  given  by  T. 
Kennard  Thomson,  consulting  engineer, 
New  York  City,  and  was  accompanied 
l'\  lantern  slides. 
WEBSTER    CITI    ENGINEERS'   CI. I  II 

The  Webster  City  Engineers'  Club, 
one  of  the  sectional  clubs  of  the  Iowa 
Engineering  Society,  held  its  first  reg- 
ular meeting  January  89.  After  the 
regular  program  the  members  entered 
into  an  informal  discussion  of  the  fu- 
ture ai  tivities  of  the  club.  The  club 
at  present  has  fifteen  members  and  ex- 
to  double  its  membership  in  the 
near   future. 

IIMillN  V^    CONTRACTORS   OF 

M  \ss  vein  SETTS 

A  meeting  was  held  January  13  at 
hi  Boston  City  Club,  of  all  the  con- 
tractors doing  highway  work.  The  pur- 
pose  of  the  meeting  was  the  formation 
of  a  permanent  organization  of  high- 
»a\  contractors  to  replace  the  tempo- 
'  .ii  \  one  already  formed. 

MIK  \\s\s  ENGINEERING  SOCIETY 

At  the  annual  meeting  of  the  Ar- 
kansas Engineering  Society  held  in  Lit- 
tle Rock  on  January  17.  'it  was  voted 
to  apply  for  a  charter  as  a  chapter  of 
the  American  Association  of  Engineers. 


^o 


THE        NATIONAL        CONGRESS        OF 

BUILDING  AND  CONSTRUCTION 

INDUSTRY 

In  accordance  with  the  decision  last 
September,  in  Chicago,  of  the  executive 
board  of  the  Congress,  local  confer- 
ences have  been  organized  m  Umana 
and  in  Boston.  In  New  o\  rk  a  small 
group  has  begun  a  series  of  weekly 
meetings  to  discuss  conditions  in  the 
New  \ork  district  and  the  need  of  a 
local  industry  conference.  A  confer- 
ence organizing  committee  of  eighteen 
called  a  conference  of  representatives 
from  all  branches  of  the  industry,  held 
on  January  23.  This  conference  re- 
solved that  an  organizing  committee  be 
appointed  consisting  of  two  architects, 
two  contractors,  two  sub-contractors, 
two  labor  representatives,  two  manu- 
facturers, two  dealers,  two  financiers, 
two  investing  builders,  two  represen- 
tatives of  the  trade  press,  and  two  en- 
gineers together  with  such  others  as 
will  make  the  committee  representa- 
tive of  every  interest  and  element  in 
the  industry  in  New  York  City  to 
prepare  a  program  providing  for 
the  creation  of  a  permanent  confer- 
ence of  the  building  and  construction 
industry  in  the  New  York  district. 

The  organizing  committee  provided 
for  in  the  resolution  quoted  is  to  be 
appointed  bv  a  nominating  committee 
of  six  which  consists  of  the  following 
men:  Electus  D.  Litchfield,  architect; 
F  M.  Feiker,  managing  editor  Mc- 
Graw-Hill publications;  Ronald  Tay- 
lor sub-contractor;  John  Lowry  Jr., 
general  contractor;  Andrew  J.  Post, 
steel  contractor;  and  Alexander  M. 
Bing,  investing  builder. 

The  executive  board  urges  the  im- 
portance of  calling  similar  conferences 
to  those  already  held  in  Omaha,  Bos- 
ton and  New  York  in  the  following 
cities :  Chicago.  St.  Louis,  Pittsburgh, 
Philadelphia,  Cleveland,  New  Orleans. 
Copies  of  programs  of  the  local  con- 
ferences already  held  and  information 
in  regard  to  the  methods  adopted  in 
calling  them  will  be  furnished  on  appli- 
cation to  the  secretary  of  the  National 
Congress  of  the  Building  and  Con- 
struction Industry,  19  West  44th  street, 

TEXAS    ROAD    BUILDERS-    ASSOCIA- 
TION 

\t  the  second  annual  meeting  of  the 
Texas  Road  Builders'  Association  held 
in  Austin.  lanuarv  19  and  20.  there  was 
an  attendance  of  127,  the  objects  of  the 
association  were  enthusiastically  pro- 
moted and  it  was  determined  to  en- 
deavor to  provide  a  paid  secretary  for 
the  organization, 

ong  the  topics  discussed  was  the 
lain.;-  question  involving  the  employ- 
mem  of  convicts  "ii  road  work  which 
was  endorsed  by  fudge  1..  t'..  Mathews 
and  by  A.  F.  Mitchell,  the  county  en- 
r  of  Milam  county,  and  opposed 
bj  B.  D.  Panas,  of  tin-  Granite  Gravel 
&  Sand  Company. 

Major  Clark  Mandago,  chief  engi- 
neer of  the  Western  Brick  Manufac- 
turers' Association,  Kansas  City,  pre- 
sented a  paper  on  "Types  of  Brick 
Motion  pictures  were 
shown  illustrating  the  Holl  caterpillar 
tractor  and   i". liable  cranes  in  action. 

Capt.  J.  D.  Fauntleroy,  engineer  in 
charge  of  District  8,  Bureau  of   Public 


PUBLIC      WO  R  K  S 

Roads,  comprising  Texas,  Arkansas, 
Louisiana  and  Oklahoma,  presented 
slides  showing  road  construction,  de- 
tails of  pavement  and  roads  that  had 
failed,  together  with  the  reason  of  fail- 
ure. He  stated  that  Texas  has  com- 
pleted 400  miles  of  Federal  Aid  high- 
ways and  has  1.600  miles  under  con- 
struction, thus  exceeding  any  other 
state,  besides  which  there  are  500  miles 
of  State  Aid  roads  completed  without 
Federal  Aid.  The  recent  shortage  of 
Portland  cement  was  explained  by  H. 
C.  Koch,  sales  manager  of  the  Port- 
land  Cement  Company. 

The  following  officers  were  elected : 
President,  L.  G.  Mathews,  Coleman, 
county  judge  of  Coleman  county;  vice- 
presidents,  Julian  Montgomery,  city 
engineer  of  Wichita  Falls;  W.  O. 
Washington,  Brownsville,  engineer  for 
Cameron  county ;  D.  E.  H.  Manigault, 
engineer.  Division  No.  5,  El  Paso ;  W. 
J  Kelly,  Trinity,  engineer  for  Trinity 
county ;  directors,  Fred  Rightor,  Aus- 
tin, president  Southwest  Bitulithic  Co.; 
Hugh  L.  Small.  Fort  Worth,  county 
judge  of  Tarrant  county;  E.  L.  Dennis, 
Jr.,  sales  manager.  Texas  Trap  Rock 
Co.,  San  Antonio;  J.  C.  Nagle,  Col- 
lege  Station,   Dean   A.   &   M.    College. 

ASSOCIATION    OF    GENERAL    CON- 
TRACTORS 

At  the  New  Orleans  convention  last 
month,  the  Association  of  General  Con- 
tractors officially  endorsed  by  formal 
resolutions  a  number  of  subjects  im- 
portant to  construction  interests,  in- 
cluding: 

A  request  to  the  Federal  Reserve 
Board  to  allocate  sufficient  funds  to  aid 
construction. 

Approval  of  an  open  market  for  all 
construction  materials  and  opposition 
to  all  price  fixing  combinations ;  and 
opposition  to  any  combination  of  unions 
or  contractors  limiting  employment  to 
any  particular  class. 

R  quest  that  the  Secretary  of  Com- 
merce secure  information  relative  to 
construction  materials. 

Approval  of  a  national  budget. 

Request  to  Congress  that  legislation 
authorizing  partial  payments  of  the 
railroad  claims  be  passed. 

Approval  of  a  National  Department 
of   Public  Works. 

Support  of  the  Lockwood  Legislative 
Committee  investigation  in  New  York 
aid  recommendation  that  the  governors 
of  every  state  be  urged  to  consider  a 
similar  investigation. 

Recommendation  that  contractors  do 
not  make  agreements  fixing  for  a  long 
period  the  prices  either  of  labor  or 
material,  and  instructions  to  the  exec- 
utive board  to  investigate  what  consti- 
tutes a  fair  and  just  wage  in  construc- 
tion trades. 

Recommendation  that  inquiry  be 
made  as  to  the  economy  of  doing  pub- 
lic work  by  day  labor. 


The  tentative  program  for  the  prin- 
cipal activities  of  the  association  dur- 
ing  1921  includes : 

Standardization  of  building  codes. 

Industrial  relation-  (of  which  thir- 
teen specific  subjects  are  enumerated 
in    tin      i     i  the    commit 

labor). 

Formulation     of     specific    procedure 
i'  in  time  of  national  emergency 
affecting  general  contractors. 


Vol.  50,  No.  8 

Research  of  the  proper  principles  on 
which  action,  legislative  or  other, 
should  be  based  on  materials,  labor, 
transportation,  industrial  relations. 

Report  on  quantity  survey  and  pay- 
ment for  estimating. 

Formation  of  a  system  of  money  ac- 
counting for  contractors. 

Compensation  insurance  classification 
and  rates. 

Preparation  and  revision  of  contract 
forms  for  use  between  contractor  and 
(a)  owner,  (b)  sub-contractor,  (c)  ma- 
terial man,  and  (d)  equipment  man. 

Promotion  of  Department  of  Public 
Works. 

Calder  committee  on  reconstruction 
and  production. 

Lockwood  legislative  committee. 

Immigration  restriction. 

ENGINEERS'    CLUB    OF    BALTIMORE 

The  Engineers'  Club  of  Baltimore 
has  reorganized  and  includes  the  local 
branches  of  the  chemical,  civil,  electri- 
cal and  mechanical  engineers.  The  fol- 
lowing officers  were  elected:  Presi- 
dent, Ezra  B.  Whitmann ;  first  vice- 
president,  Dr.  Frank  M.  Boyles;  sec- 
ond vice-president,  Edward  B.  Pas- 
sano, ;  and  treasurer.  W.  V.  Varney. 

PERSONALS 

George,  Howard  H„  of  the  Public 
Service  Railroad  Co.,  of  Newark,  N. 
J.,  has  been  promoted  from  assistant 
engineer  to  engineer. 

Dods,  Andrew,  general  manager  of 
the  Ontario  Sewer  Pipe  Co.,  of  Mimi- 
co,  Ont..  has  been  elected  utilities  com- 
missioner of  that  municipality. 

Stevenson,  W.  V.,  has  been  re-ap- 
pointed secretary-treasurer  of  the  Ru- 
ral Municipality  of  Woodworth,  Man., 
which  position  he  has  held  for  24  years. 

Washington,  Walter,  has  been  ap- 
pointed city  manager  of  Charlottes- 
ville, Va.,  to  succeed  Shelton  S.  Fife. 

Lynch.  Maurice  A.,  has  resigned  as 
district  engineer  at  Smethport.  Pa.. 
Pennsylvania  State  Highway  Depart- 
ment. 

Adams,  Francis,  has  been  appointed 
citj   engineer  of  Brantford,  Ont. 

Fitch.  Squire  E.,  has  been  appointed 
n     engineer,     New    York     State 
Commission  of  Highways,   witli  head- 
quarters at  Buffalo,  N.  Y. 

Schuck,  Adolph  P.,  has  been  ap- 
pointed commissioner  of  street  clean- 
ing of  Baltimore,  Md.,  to  succeed  Wil- 
liam A.  McCleary. 

Andros.  Charles,  formerly  senior  as- 
sistant engineer  of  the  New  York  State 
Highway  Department,  has  accepted  a 
position  in  the  U.  S.  Patent  Office  at 
Washington.  D.  C. 

Treadway,    J.    S..    of    Fort    Worth, 
Texas,  has  been  appointed  county  engi- 
T.ell  county. 

Egan,  Patrick  J.,  clerk  of  the  water 
commission  of  New  Britain.  Conn., 
.lied  at  his  home  in  that  city  on  Janu- 
ary  15. 

(  I'Shaughnessy,  Jeremiah,  superin- 
tendent of  tile  division  of  water,  Co- 
lumbus. Ohio,  died  on  January  28. 

eiber,  Joseph,  former  chief  engi- 
i  the  St.  Louis  water  works,  died 
uary  1,  at  the  age  of  83. 


February  hi.  idsi 


PUBlK      \\ '  IRKS 


New   Appliances 


Describing  New   Machinery,    Apparatus,   Materials  and  Methods  and  Recent  Interesting  Installation, 


the  Austin  Machinery  Corporation  to 
govern  the  amount  of  water  used  in 
mixing  concrete.  Any  required  quan- 
tity per  batch  can  be  secured  merely  by 
setting  a  pin  in  the  device,  before 
the  operator  opens  the  two-way  valve 


MOTOR   TRUCKS 

Two  5-ton  White  motor  trucks  em- 
ployed on  highway  work  in  San  Luis 
Obispo  county,  Cal.,  have  each  daily 
made  six  round  trips,  averaging  13 
miles  in  length,  carrying  between  5% 
and  G  yards  of  gravel.  Four  horses, 
pulling  a  wagon  and  two  yards  of 
gravel,  made  two  round  trips  a  day, 
two  teams  thus  transporting  four  yards 
to  every  35  hauled  and  spread  by  a 
single  motor  truck. 

When  not  engaged  in  hauling  gravel 
or  spreading  it  along  the  road,  the 
sturdy  trucks  are  used  in  pulling  road 
machinery  or,  equipped  with  1,500-gal- 
lon  tanks,  in  sprinkling  the  road. 

The  present  method  of  excavating, 
loading,  transporting  and  spreading 
gravel  by  motor  truck  is  estimated  to 
cost  two-thirds  less  than  in  the  days 
when  horses  were  the  sole  equipment. 
Now,  workmen  plow  up  the  tenacious 
gravel  and  scrape  it  within  reach  of 
the  mechanical  loader  installed  at  the 
side  of  the  gravel  bank.  A  truck  can 
be  loaded  and  started  on  its  wa"  in  ten 
minutes.  Arrived  at  its  destination,  the 
truck  distributes  its  load  by  means  of 
the  spreader,  which  is  part  of  its  mech- 
anism. 

During  five  months  of  1920,  eight 
miles  of  gravel  were  laid  in  San  Luis 
Obispo  county. 

NEW    FIRE    DEPARTMENT    TRUCK 

A  new  216-inch  wheel  base  hook  and 
ladder  fire  truck,  with  a  forty-gallon 
chemical  tank,  has  been  put  into  serv- 
ice by  the  city  of  Ashland,  Wis.  This 
fire-fighting  equipment  is  mounted  on 
a  3-ton  four-wheel  drive  chassis.  Power 
is  furnished  by  an  unusually  powerful 
type  J  Wisconsin  motor  of  5.1-inch 
bore  and  5%  -inch  stroke.  The  truck 
is  run  at  an  average  speed  of  25  miles 
per  hour  and  has  an  excess  power  avail- 
able for  maintaining  this  speed  under 
poor  road  and  grade  conditions. 


TRAFFIC     lit  I  CKS     A\D     BODIES 

The  trucks  and  bodies  manufactured 
by  the  Traffic  Motor  Truck  Corpora- 
tion have  been  thoroughly  standard- 
ized for  quantity  production  and 
the  plant  and  organization  efforts  have 
been  concentrated  on  a  single  truck 
model. 

The  truck,  with  a  maximum  carrying 
capacity  of  4,000  pounds,  has  a  133-inch 
wheel  base,  is  212%  inches  long  over 
all  and  has  a  turning  radius  of  26  feet 
and  a  road  clearance  of  12  inches.  The 
chassis  weight  is  3,300  pounds  and  it 
is  equipped  with  a  four-cylinder  Red 
Seal  Continental  motor,  gear-driven  oil 
pump,  automatic  carburetor,  12-gallon 
gasoline  tank,  an  oversized  radiator, 
multiple-disc  clutch,  solid  tires,  has 
three  speeds  forward  and  one  reverse. 

The  chassis  has  a  132-inch  wheel 
base,  a  frame  121  inches  long  behind 
driver's  seat,  and  can  be  supplied  with 
an  open  seat  or  with  an  enclosed  driv- 
er's cab  and  can  be  furnished  either 
with  a  standard  platform  and  a  stan- 
dard express  body,  52%  inches  wide 
by  125  %    inches  long,  a  standard  60  x 

126  x  24-inch  grain  body,  a  standard 
61%  x  127%  x  42-inch  stake  body, 
a  standard  57%  x  126  x  48-inch  hog 
or  cattle  body,  a  standard  56  x  100 
x  25-inch  all-steel  dump  body  with 
hoists,  or  it  can  be  furnished  with  a 
standard    all-steel   500-gallon    oil   tank, 

127  inches  long,  having  a  42  x  36-inch 
elliptical  cross  section,  and  divided  into 
100-gallon  and  200-gallon  and  oil  can 
compartments. 

AUSTIN    METER   PUMP 

A  small,  simple  pump  that  can  be 
geared  to  the  shaft  of  a  concrete  mixer, 
can  lift  water  12  feet,  measure  and 
record  it  and  deliver  it  to  the  mixing 
drum,  has  been  put  on  the  market   by 
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SPROCKET    DRIVEN    METER 
PUMP 

by  throwing  the  starting  lever,  after 
which  the  valve  automatically  closes  as 
■,0011  as  the  pump  has  delivered  the  pre- 
determined quantity  of  water  to  the 
mixer  and  requires  no  farther  atten- 
tion till  the  lever  is  again  operated  for 
the  next  batch,  and  so  on.  The 
pump  and  attachments  weigh  about  200 
pounds  and  have  a  range  of  250  per 
cent  between  minimum  and  maximum 
discharge. 

THE  FORT  PITT    SECTIONAL    111  >  K 

The  sectional  bunks  made  by  the 
Fort  Pitt  Bedding  Company  in  stock 
sizes  2  ft.  6  in.  x  6  ft.  5  in.  and  3  ft.  x  6 
ft.  5  in.,  have  simple  angle-iron  riveted 
frames  and  steel  spring  mattresses,  and 
are  finished  with  black  japan.  They 
are  made  in  units  with  a  very  simple 
interlock  that  enables  them  to  be 
stacked,  like  bookcases,  in  sets  of  two, 
three  or  four,  without  adjustment  or 
possibility  of  accidental  disengagement. 
They  are  light,  strong,  sanitary,  com- 
fortable and  durable  and  can  be  folded 
flat  for  shipment. 

SANTEST 

The  Abrams-Harder  field  test  for 
organic  impurities  in  sand  tells  whether 
sand  is  free  from  organic  impurities 
and  suitable  for  use  in  concrete  and  is 
useful  or  prospecting  for  sand  supplies, 
checking  the  cleanness  of  sand  received 
on  the  job,  and  for  preliminary  exam- 
ination of  sands  in  the  laboratory.  It 
eliminates  need  of  scales  or  weighing 
chemicals,  keeping  or  transporting  of 
caustic  chemical  solutions,  and  the  test 
can  be  made  easily  in  little  time  by  a 
non-technical  person.  The  official  color 
chart  is  furnished  so  that  comparisons 
can  be  easily  made.  Sufficient  glass- 
ware is  supplied  to  allow  the  making  of 
six  tests  simultaneously,  and  tubes  of 
chemicals  sufficient  for  24  tests  are 
furnished.  The  apparatus  is  neatly 
boxed  for  carrying  into  the  field.  Sold 
by  the  Standard  Concrete  Apparatus 
Co. 
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INDUSTRIAL  NOTES 

Early  in  January  the  Houston  Con- 
struction Company.  Houston.  Texas, 
started  work  on  a  15%  mile  contract 
on  State  Highway  No.  3,  Orange  and 
Beaumont  road. 

Remarkable  results  are  being  attained 
on  this  work  with  a  21-E  Smith  paver, 
Lee  bodj  trucks,  a  Byers  crane  con- 
nected to  a  stiff-leg  derrick,  with  a 
clam-shell  bucket,  Blaw-Knox  road 
forms  and  a  Lakewood  finishing  ma- 
chine. 

Fifteen  trucks  loaded  from  storage 
hins  filled  from  railroad  cars  by  a  clam- 
shell bucket  are  used  to  keep  the  paving 
mixer  supplied  with  the  aggregates. 
The  trucks  are  run  onto  a  turntable 
just  ahead  of  the  paver,  where  they 
are  turned  and  then  backed  up  to  the 
paver  skip.  They  then  dump  their  loads 
directly  into  the  closed  end  skip. 

The  working  schedule  has  all  been 
well  arranged  so  that  there  are  only 
4.":  men  on  the  entire  job,  including 
those  at  the  material  yards,  on  the 
trucks  and  at  the  paving  mixer  and 
finishing  machine. 

It   is  a   10-foot  road,  average  thick- 
6%  inches. 


The  Atlas  Powder  Company  pro- 
duced a  non-freezing  explosive  that  is 
manufactured  in  five  grades  for  every 
blasting  requirement :  cannot  freeze  at 
any  temperature ;  withstands  the  heat 
of  summer;  its  stability  avoids  prema- 
ture explosions  (nothing  weaker  than 
a  No.  6  blasting  cap  should  be  used  to 
detonate  it)  ;  will  not  cause  headaches 
to  those  who  use  and  '  andle  it  ;  is  made 
in  all  standard  size  cartridges. 


The  control  of  the  Chicago  Incinera- 
tor Company  has  been  acquired  by 
Joseph  oder  who  previously  controlled 
the  patent  of  the  B-EE  and  the  Coder 
furnaces  and  will  move  the  offices  and 
plant  of  the  company  from  Turner  ave- 
nue to  East  North  Water  street,  Chi- 
cago. 


Under  this  title  H.  Eltinge  Breed, 
consulting  engineer  of  New  York  City, 
and  formerly  deputy  state  highway 
commissioner  for  New  York  State,  has 
Written  an  interesting  and  valuable 
monograph  published  l>\  the  National 
Steel  Fabric  Company,  First  National 
Bank  building.  Pittsburgh,  which  will 
mail  it  on  application, 

Starting    with    the    importance    and 

rapid    growth    of    roncrete    highways, 

which    in    the    la   '     nil        |  eai       lias    in- 

6     from    av    annual    construction 

of  less  than   1,000,000  square  yards  to 

52.000.000  squarr  yards  in  1919  Mi. 
Breed  notes  that  appreciation  of  rein- 
forcement   in  t    that 

has  been  manifest  d  bj   nutnei  ou 
gestions  f( ir  its  use  in  an  ideal 

I      II'     ,\a\ .      II"  d'sriiss    s 

the  de  ]  ncrete  hi1  h- 

ways.   their   cause   and    effect,    and    the 


textile  and  compressive  stresses,  impact 
and  fatigue  of  the  materials  that  tend 
to  produce  them.  He  gives  his  own 
practice  and  rules  for  reinforcing  con- 
crete pavement,  and  computes  the  econ- 
omy of  cost  effected  by  the  use  of 
reinforcement. 

He  describes  a  number  of  pavements 
which  have  been  reinforced  with  ex- 
cellent results  and  concludes  that  the 
use  of  reinforcement  steel  in  concrete 
1  lavements  preserves  the  integrity  of  the 
pavement  and  prolongs  its  life,  and 
recommends  the  use  of  a  reinforcement 
that  has  a  ratio  of  1  longitudinally  to 
:5  %  to  5  transversely,  except  in  city 
work  wdiere  the  ratios  should  be  de- 
creased to  1  longitudinally  to  1  to  2% 
transversely. 


The  San  Francisco  Fire  Department 
held  a  test  of  smoke  masks  on  Jan- 
uary T.  The  materials  used  in  the  test 
were  sulphur,  red  pepper,  straw,  excel- 
sior and  wood.  Five  masks  were  used 
in  the  test,  three  of  the  self-contained 
oxygen  type,  and  two  filter  masks.  One 
1  if  the  filter  masks  tested  was  a  La 
France.  One  filter  mask  was  a  com- 
plete failure  as  the  operator  could  only 
remain  in  the  smoke-filled  room  for 
three  minutes.  The  La  France  mask 
successfully  passed  through  four  tests. 
A  representative  of  the  company,  wear- 
ing a  La  France  mask,  was  able  to  en- 
dure the  fumes  of  the  burning  material 
during  three  consecutive  tests  of  10, 
13%  and  15  minutes  each.  A  fireman 
of  t tie  San  Francisco  department  then 
put  on  a  La  France  mask  and  remained 
in  the  smoke  for  22  minutes  before 
feeling  any  effects.  The  self-contained 
oxygen  masks  all  passed  the  tests  sat- 
isfactorily, as  was  to  he  expected  with 
their  independent  air  supply,  but  they 
did  not  demonstrate  any  marked  points 
1  if  superiority  over  the  more  comfort- 
able and  less  expensive  filter  mask. 


The  report  of  the  Southern  Pine  As- 
sociation for  the  week  ending  February 
4  shows  that  the  actual  oroducl 
l::.".  mills,  nine  of  which  were  com- 
pletely shut  down  and  30  shut  down 
from  1  to  5  days,  was  4:.".' us::  thousand 

feet,     which     is     ::.">. 4S     per     cent     below 
normal. 


R.  I'..  Murdoch  has  resi  m  1!  as  ex- 
ecutive engineer  of  the  Asphalt  Asso- 
ciation and  is  now  concerned  with  the 
eastern  domestic  and  expo-;  sales  of 
the  F.  D  Cummer  &  Son  Co.,  oi 
land  and  Mew  York,  manufacturers  of 
asphalt  paving  plants  and  driers.     I  lis 

ire    at    10    W.     14th    St]    E  .    \c\\ 

York  City 

PERSONALS 

I  Hodge  1.    I  .    I'...   has   resigned   as   as- 
sistant    county     engineer     of     I  ii 
County,   Mull.,  to  accept  a  similar  |">si- 
tion    v\  uli    I  [oughton   county,    Mich. 

I  [all,        W.  1 1 .  has  resigned  as  city 

i    1  1. 1.  on,  Mich.,  to  become 
I  .inn  . 1.   I  1 .1 ..  and  is   suc- 


ceeded by  Edward  C.  Meyfarth,  assist- 
ant city  manager. 

Little,  A.  S.  B.,  first  assistant  engi- 
neer of  the  Public  Utilities  Commission 
of  Illinois,  has  resigned. 

Lawlor,  Thomas  F.,  former  presi- 
dent of  the  Board  of  Public  Works, 
Poughkeepsie,  N.  Y.,  has  been  ap- 
pointed superintendent  of  public 
works. 

Henderson,  William  S.,  lias  been  ap- 
pointed    city    engineer     of     Lawn  nee. 
Kan.,  and,  when  the  resignation  of   L. 
A.  Quigley  becomes  effective,  is 
superintendent  of  the  water  plant. 

Kelly.  W.  J.,  formerly  highway  en- 
gineer, Walker  county,  Texas,  is  to  be 
in  charge  of  all  road  building  in  Trin- 
ity county. 

Lyon.   Major  L.  E.,  C01 
neers,  U.  S.  Army,  is  to  he  engin. 
the  Philadelphia  district. 

DuFresne,  L.  A.,  has  been  appointed 
highway  engineer  of  Calhoun  county. 
Miss. 

Russell.  G.  A.,  formerly  engineer  of 
Geary  county,  Ivan.,  has  been  appointed' 
engineer  of  Pottawatomie  county,  Kan. 

Wilson,  F.  S.,  has  been  appoint  I 
member  of  the  city  planning  commis- 
sion of  Kansas  City.  Kan. 

Reynolds.  Elbert,  highway  engineer 
of  Jefferson  county.  Ark.,  has  been 
appointed  engineer  for  the  State  High- 
way Commission.  He  will  continue  to 
direct  the  highway  work  of  Jefferson 
county. 

Donohue.  Jerry,  of  Sheboygan.  Wis., 
has  been  apnointed  city  engineer  of 
Hartford.  Wis. 

Gungel.  E.  W..  has  been  appointed 
chief  inspector  of  the  smoke  inspection 
bureau  of  Harrisburg.  Pa.,  which  has 
recently   been   established. 

Koch,  H.  F,  has  resigned  as  city 
engineer    of    Denton,    Texas. 

Irvin,  William  M.,  has  been  ap- 
pointed county  engineer  of  Jefferson 
county,    Kansas. 

Tokelson.  F.  A.,  has  resigned  as 
county  road  enginee  r  of  Chippewa 
county,    Michigan. 

Brusewitz,  A.  C,  has  resigned  as 
county  highway  commissioner  of  Outa- 
gamie  county.    Wisconsin. 

Stahl.  C.  E.,  formerly  highway  engi- 
neer of  Renville  county.  Minnesota, 
has  been  appointed  locating  engineer 
of  the  Minnesota  State  Highway  De- 
eai  iment. 

Cappelcn,  F.  W..  Minneapolis  city 
engineer,  I  1-  been  appointed  by  Her- 
bert Hoover  a-  ,1  member  of  the  classi- 
fication and  compensation  committee 
of   the    American    Engineers'   Council. 

Cutler.  Manuel  C.  has  been  ap- 
pointed  suoerintendent  of  the  Bridge 
ami  Public  Buildings  Department  of 
the  Department  of  Public  Works.  Mil- 
waukee.  Wis. 

Boaker.  J.  (  )..  is  to  become  city  man- 
ager of  Tn f kin.  Texas. 

Rosenthal,  David,  in  charge  of  the 
Dealers'  Service  Department  of  the 
Southern  Pine  Association  for  the  past 
two  years  has  left  to  accept  a  position 
with    the    Lane    Colton    Mill    Company. 

1    New  <  irleans. 

ladle.  C.  L..  formerly  chief  engi- 
neei   of  the  New  York  State  Rai 

been  appointed  super- 

enl    of    Public    Works    for    Xew 
York  S 
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Completing  Germantown  Dam 


Top  of  798,000-yard  hydraulic  fill   110   feet  high  placed   by   special   method. 
Outlet  conduits  reduced  to  permanent  cross  sections.     Spillway  and  paving 
finished  and   20,000  yards  of  concrete  placed  in  appurtenances. 


GERMANTOWN     DAM    SUMMIT    AFTER    LAST    DEPOSIT    OF     MATERIALS 

This  shows  the  result  of  the  operation  depicted  on  page  185.  The 
dredge  pipe  is  in  the  center.  The  ridges  of  sand  and  gravel  at  the 
edges  are  excess  material  to  be  used  in  final  grading  of  the  dam 
crest;    which    will    be   used    as   a    highway.  25   feet   wide. 


The  Germantown  retarding  dam  is  an  impor- 
tant unit  in  the  $25,000,000  construction  under- 
taken by  the  Miami  Conservancy  District  to  pre- 
vent a  recurrence  of  the  disastrous  Miami  valley 
flood  of  1913  which  cost  about  400  lives  and 
$100,000,000  worth  of  property  in  Dayton,  Hamil- 
ton and  other  Ohio  towns. 

The  Germantown  dam  is  built  across  Twin 
creek,  a  tributary  of  the  Miami  river,  and  is  the 
smallest  of  five  retarding  dams  being  constructed 
by  the  district.  It  is  1,210  feet  long  on  the  crest, 
is  110  feet  high  above  the  bed  of  the  stream,  has 
a  width  of  25  feet  on   top  where  a   roadway  is 


constructed  25  feet  above  flood  level,  and  has  a 
spillway  10  feet  above  ordinary  flood  level.  It 
has  side  slopes  of  3:1,  2^:1  and  2:1,  giving  it 
an  extreme  width  of  about  700  feet  at  the  bot- 
tom. The  side  slopes  are  interrupted  by  three 
berms.  The  dam  is  built  entirely  of  earth  em- 
bankment extending  down  into  a  full-length  cut- 
off trench,  excavated  on  the  center  line,  and  has 
appurtenances  that,  including  the  spillway  and 
outlet  tunnels,  contain  about  20,000  yards  of 
concrete.  Construction  work  was  commenced  by 
Conservancy  forces  June  30,  1918,  the  embank- 
ment was  completed  November  6,  1920,  and  the 
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LL,  are  the  levees: 
EB  the  beaches;  P  the 
pool  at  the  stage  when 
the  embankment 
reached  an  elevation 
15  feet  below  the  top. 
The  pool  bottom  was 
then  scooped  out  and 
built  into  the  levees, 
giving  the  section 
AAA.  Hydraulic  nil 
was  then  deposited  to 
the  line  KK.  A  repe- 
tition of  these  opera- 
tions brought  the  dam 
to    its    final    elevation. 
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remainder  of  the  work  had  been  practically  fin- 
ished before  January  1,  1921. 

In  a  flood  like  that  of  1913  the  dam  will  im- 
pound 73,000  acre  feet  of  water  covering  2,950 
acres  and  will  discharge  the  water  at  a  maximum 
rate  of  9,340  second  feet.  The  twin  outlet  con- 
duits are  9  feet  1  inch  high  and  13  feet  wide,  and 
the  spillway,  located  in  rock  on  the  hillside  at 
one  end  of  the  dam,   is  55  feet  long  on  the  crest. 


PRELIMINARY    AND    AUXILIARY 


Preliminary  operations  were  commenced  in 
April,  1918,  by  the  construction  of  a  camp  with  23 
cottages,  12  bunk  houses,  mess  hall,  store,  ware- 
house, hospital  and  garage  for  a  population  of 
about  180.  There  was  simultaneously  commenced 
the  installation  of  the  construction  plant,  which 
included  a  Lidgerwood  electric  drag-line  excava- 
tor with  100-foot  boom  and  2^-yard  bucket,  a 
Marion  model  36  caterpillar  drag-line  excavator 


with  a  40-foot  boom  and  l^-yard  bucket,  a  Dull 
gravel  washing  and  screening  plant,  a  1-yard 
Smith  concrete  mixer,  standard  and  narrow-gauge 
cars,  steam  and  gasoline  locomotives,  and  a  trans- 
former sub-station  and  electric  power  line  from 
the  Dayton  Light  &  Power  Co.'s  plant. 

The  excavation  of  about  105,000  yards  of  earth 
for  the  outlet  conduits  was  commenced  June  30, 
1918,  by  the  drag-line  machine  and  the  last  of  the 
15,368  yards  of  concrete  was  placed  May  10,  1919, 
the  conduits  then  having  a  temporary  height 
nearly  twice  as  great  as  that  of  the  finished  struc- 
tures, in  order  to  provide  ample  outlet  for  pos- 
sible floods.  The  concrete  for  the  outlet  conduits 
was  made  with  sand  and  gravel  excavated  near 
the  dam  by  a  small  Marion  drag-line  excavator 
and  hauled  in  dump  cars  to  the  gravel  washer. 
The  concrete  was  delivered  from  the  mixer  to 
cars  on  a  narrow-gauge  service  track  terraced 
into  the  hillside,  and  was  spouted  into  position 
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And  Elevation  of  Steps.  Training  Walls. 
Conduit  Openings  and  Head  Wall  , 


PLAN  OF  GERMANTOWN   DAM   AND   PLAN   AND  SECTION  OF  OUTLET  WORKS 
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in  tin-  forms  through  chutes  suspended  from 
traveling  trestles  handling  the  conduit  excava- 
tion and  also  used  to  handle  the  concrete  forms. 

During  the  construction  of  the  outlet  conduits 
ili'  large  drag-line  excavator  dug  channels  con- 
necting the  inlet  and  outlet  ends  of  the  conduit 
with  the  creek  above  and  below  the  dam,  and 
Started  work  on  the  construction  of  the  cross  dam 
on  the  north  end  of  the  river,  built  by  the  plastic 
fill  method,  to  retain  the  hydraulic  fill  deposited 
on  the  lower  portion  of  the  north  end  of  the  same 
dam. 

The  drag-line  machine  also  excavated  the  cut- 
off trench  for  the  main  dam  embankment,  in 
which  there  was  driven  a  row  of  interlocking 
Steel  sheet  piles  having  a  maximum  penetration 
of  35  feet  below  trench  bottom  to  bearing  on 
solid  rock. 

The  cut-off  trench,  30  to  100  feet  wide  at  the 
bottom,  was  excavated  by  the  drag-line  machine 
through  7  to  10  feet  of  loose  rock,  tripod  drills 
were  installed  in  the  bottom  of  the  trench  and 
bored  holes  from  18  to  28  feet  deep,  which  were 
loaded  with  y>  pound  per  yard  of  40  per  cent 
dynamite  which,  when  fired,  shattered  the  mat.- 
rial  sufficiently  to  be  handled  by  the  drag-line 
bucket. 

SUPPLYING    EMBANKMENT    MATERIAL 

Material  for  the  embankment  was  excavated, 
from  the  bottom  of  the  valley  near  by,  by  the 
Lidgerwood  drag-line  machine  and  hauled  to  the 
pumping  station  by  12-yard  standard  gauge  dump 
cars  and  steam  dinkies.    It  was  dumped  alongside 


a   huj4   box   about   20  feet    wide  and    100   feet   long 

with  sheeted  sides  and  a  bottom  sloping  slightU 
to  a  drainage  opening  that  covered  the  sump. 

I  In-  spoil  was  washed  into  the  hog  box. 
quired,  by  two  3-mch  00-pound  hydraulic  jets. 
which  were  carefully  operated  to  maintain  the 
supply  as  uniformly  as  possible  with  the  required 
proportion  of  water.  The  grating  intercepted  the 
oversize  stone,  and  the  small  stones,  gravel,  mud 
and  water  passed  through  it  into  cylindrical 
screens  in  the  sump  which  rejected  any  material 
that  was  tcio  coarse,  and  passed  the  remainder 
through  mixing  hoppers  supplying  the  suction 
pipes  of  two  15-inch  electrically  operated  centrif- 
ugal pumps  making  505  r.  p.  m.  and  handling 
about  7,000  gallons  per  minute,  carrying  from 
about  6  per  cent  to  20  per  cent  of  solid  material. 

When  the  proportion  of  the  solid  matter  in 
suspension  is  too  small,  the  pumping  is,  of  course, 
unnecessarily  expensive,  and  when  it  is  too  great 
the  discharge  pipes  soon  become  plugged,  involv- 
ing considerable  delay  and  expense.  Various  de- 
vices were  tried  to  prevent  the  plugging,  and  elec- 
tric signals  were  arranged  to  notify  the  pump 
runner  instantly  of  any  decrease  in  the  discharge 
at  the  end  of  the  pipe,  so  that  measures  could  be 
taken  immediately  to  prevent  the  plugging. 

PLACING    HYDRAULIC  FILL 

After  the  dam  site  had  been  cleared  and 
grubbed,  a  levee  with  a  trapezoidal  cross-section 
about  8  feet  high  was  built  by  the  drag-line  ma- 
chine along  the  upstream  and  downstream  toes 
of  the  embankment,  and  a  discharge  pipe,  with 
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the  outlet  supported  on  trestles  about  4  feet  above 
the  surface,  was  carried  along  the  full  length  of 
the  inner  slope  of  each  levee  and  these  were  used 
alternately  to  avoid  the  time  and  expense  of  shift- 
ing a  pipe  from  side  to  side  of  the  dam  as  the 
latter  was  built  up. 

An  opening  in  the  bottom  of  the  discharge  pipe 
near  the  end  permitted  the  larger  stones  to  fall 
on  the  ground  below,  forming  a  conical  heap  over 
which  the  water,  flowing  in  every  direction,  de- 
posited the  smaller  stones  and  earth,  soon  build- 
ing up  to  the  bottom  of  the  pipe,  after  which  the 
end  of  the  pipe  was  extended,  another  hole  made 
in  the  bottom  and  so  on,  the  materials  carried 
by  the  water  forming  a  flat  slope  inclined  to- 
wards the  longitudinal  core  of  the  dam  with  the 
coarser  materials  near  the  outside.  The  outer 
edges  of  the  slopes  were  called  beaches  and  be- 
tween the  beaches  on  the  opposite  sides  of  the 
dam  formed  by  the  two  lines  of  hydraulic  pipe 
there  was  an  intermediate  space  where  the  wa- 
ter collected  in  a  deep,  narrow  pool  where  the 
finer  material  held  in  suspension  gradually  settled 
to  the  bottom,  making  a  core  deposit  of  fine,  soft 
silt. 

After  the  beaches  had  been  completed  from 
one  end  of  the  dam  to  the  other,  levees  were  built 
by  the  drag-line  machine  of  the  coarse  material 
on  the  outer  edge  and  the  operations  were  re- 
peated as  described  in  Public  Works,  May  15, 
page  419,  until  the  dam  had  been  built  up  to 
within  about  15  feet  of  the  top. 

The  slope  of  the  beaches  was  determined  by 
the  size  of  the  material  suspended  in  the  water, 
the  coarser  it  was  the  steeper  the  slope.  The 
width  of  the  core  was  determined  by  the  eleva- 
tion at  which  the  overflow  of  the  pool  was  main- 
tained, being  greater  the  higher  the  elevation, 
thus  enabling  the  proportion  of  core  and  outside 
materials  to  be  varied  at  will. 

The  core  was  composed  entirely  of  very  fine 


material,  averaging  about  85  per  cent  clay  and  silt 
and  15  per  cent  of  very  fine  sand.  The  core  grad- 
ually hardened  from  the  bottom  up,  as  was  indi- 
cated by  frequent  observations  made  by  sounding 
with  a  6-inch  cast  iron  ball  which  settled  through 
the  soft  mud  until  it  stopped  in  the  harder 
stratum. 

I  he  discharge  pipes  were  extended  section  by 
section  from  one  end  of  the  dam  to  the  other  and 
then  were  shortened  in  reverse  manner  to  the 
first  end  by  gangs  of  6  men  handling  the  16-foot 
lengths  of  pipe  and  operating  the  drag-line  ma- 
chine that  built  the  levees  in  advance  of  the  prog- 
ress of  the  pipe. 

INCREASING    AMOUNT    OF    FINE    MATERIA!. 

The  material  hauled  from  the  bottom  of  the 
valleys  to  the  hog  box  in  dump  cars,  being  found 
to  be  too  coarse,  was  supplemented  by  finer  ma- 
terial washed  out  of  the  side  of  the  valley  adja- 
cent to  and  at  a  higher  elevation  than  the  hog 
box  by  hydraulic  monitors,  sluiced  down  the  hill- 
side directly  into  the  sumps,  not  only  increasing 
the  quantity  of  material  transported  by  a  given 
amount  of  pumping,  but  reducing  the  friction  in 
the  pipes  so  that  on  this  account  and  for  other 
reasons  the  rate  of  pumping  increased  from  35,- 
000  cubic  yards  in  July  to  91,500  yards  in  October. 

SPECIAL  METHOD  FOR  TOPPING  DAM 

When  the  dam  had  been  built  up  to  the  dotted 
line  LBPDL  on  the  diagram,  about  15  feet  below 
the  finished  top,  the  discharge  pipes  were  located 
at  U,  D  on  the  inner  slopes  of  the  levees  L  L, 
and  the  width  of  the  core  pool  having  been  re- 
duced to  about  15  feet,  the  sand  and  gravel  began 
to  encroach  on  the  transition  zones  and  on  the 
core  and  the  method  of  construction  was  modi- 
fied by  the  elimination  of  the  transition  zones  and 
the  building  of  the  remainder  of  the  cross-section 
of   the   dam    of   mixed   solid   material    forming  a 


When  the  pool  had 
been  nearly  filled  with 
earth  by  the  dredge  pipe, 
it  was  dug  out  down  the 
center  line  by  the  drag- 
line excavator,  creating 
the  deep  trench  seen  in 
the  picture,  the  exca- 
vated materials  being 
u*ed  to  build  up  the 
sides  of  the  trench  still 
higher.  This  trench  is 
then  filled  up  as  after  the 
first  stage,  the  dragline 
excavator  following  along 
just  beind  the  discharge 
of  the  dredge  pipe,  and 
bringing  the  new  surface 
to  proper  level  by  pick- 
ing up  with  its  bucket 
material  from  the  pool, 
and  depositing  it  where 
needed. 


RESULT  OF  THIRD  STACK  OF  TOITINC  OUT  GERMANTOWN   DAM 
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homogeneous  "mud  concrete"  rather  than  the  sep- 
arated strata  of  coarse,  medium  and  very  fine  ma- 
terfals  in  the  lower  part  of  the  dam.  This  has 
the  advantage  of  providing  a  stiff,  hard  surface 
covering  the  still  soft  lower  strata  of  the  core 
and  aide  to  carry  the  highway  there. 

The  Marion  drag-line  machines  excavated  on 
the  center  line  of  the  dam,  deepening  the  core 
pool  and  using  the  dredged  material  to  build  up 
levees  on  the  sides,  making  the  section  line  AAA. 
Both  of  the  dredge  pipes  were  removed  from  the 
' uitcr  faces  of  the  dam  and  one  pipe  D'  was  in- 
stalled on  the  center  line,  discharging  both  fine 
and  coarse  material  in  the  axis  of  the  dam.  Exca- 
vating machines  working  alongside  built  up  new 
levees  K  K,  the  dredge  pipe  was  shifted  to  the 
uppermost  position  D",  and  the  embankment  was 
finally  completed  up  to  the  sub-grade  of  the  fu- 
ture highway,  making  the  construction  so  solid 
and  strong  that  it  showed  no  signs  of  settlement 
under  the  40-ton  drag-line  excavator. 

COMPLETION    OF   OUTLET   CONDUITS 

Alter  the  dam  had  reached  an  advanced  stage 
of  completion,  the  extreme  end  of  one  of  the  out- 
let conduits  was  closed  by  vertical  planks  set 
against  four  horizontal  8  x  16-inch  cross  girders 
and  faced  with  matched  boards  with  chisel  edges 
at  the  bottom  driven  to  broom  on  the  floor  of  the 
conduit  and  make  a  tight  joint,  excluding  the  wa- 
ter. The  lower  end  of  the  conduit  was  closed  by 
a  dam  2>l/2  feet  high,  made  with  bags  of  earth 
and  gravel,  and  the  700,000  gallons  of  water  be- 
tween the  bulkhead  and  dam  were  pumped  out  in 
12  hours  by  a  6-inch  centrifugal  pump. 

A  concrete  bulkhead  10  feet  thick  was  then 
built  filling  the  lower  part  of  the  conduit  up  to  the 
level  of  the  bottom  of  the  floor  of  the  finished 
conduit  and  a  similar  bulkhead  5  feet  thick  was 
built  at  the  lower  end;  the  space  between  these 
oulkheads  was  then  filled  with  sand  and  gravel 
and  on  this  the  new  concrete  arched  floor,  2  feet 
thick  at  the  center  and  4  feet  thick  at  the  sides, 
was  laid  from  end  to  end  of  the  conduit,  thus  re- 
ducing the  depth  from  the  original  22  feet  6% 
inches  to  10  feet  5%  inches.  After  the  comple- 
tion of  this  conduit  the  water  was  diverted  to  it 
from  the  other  conduit,  the  second  conduit  was 
closed,  and  the  bulkheads,  filling  and  floor  con- 
structed as  already  described  for  the  first  conduit. 

The  dam  was  designed  and  built  by  the  Miami 
Conservancy  Commission,  Arthur  E.  Morgan, 
chief  engineer ;  Charles  H.  Hall,  assistant  chief 
engineer;  E.  H.  Locher,  construction  manager; 
and  A.  L.  Pauls,  division  engineer.  The  comple- 
tion of  the  dam  was  described  in  several  articles 
in  the  December  issue  of  the  "Miami  Conservan- 
cy Bulletin,"  from  which  the  accompanying  illus- 
trations are  reprinted. 


for  new  roads.  Preservation  of  redwoods  along 
the  state  highway  is  recommended  by  the  commis- 
sion, and  it  has  brought  about  a  working  agreement 
between  the  State  Board  of  Forestry,  the  depart- 
ment of  landscape  gardening  of  the  University  of 
California  and  the  Highway  Commission  whereby 
a  plan  for  highway  beautification  will  be  prepared 
covering  the  entire  state.  The  commission  also 
advises  convict  labor,  and  says  that  three  more 
convict  camps  are  to  be  established  and  investi- 
gations made  of  the  feasibility  of  establishing  state 
cement    plants. 


Sewer  Assessments  in 
Newton 


Increased  last  year  to  provide  for  increase 
in  cost  of  sewer  construction. 


Highway  Shade  Trees  in  California 

In  spite  of  the  increased  expenses  of  highway  con- 
struction, the  State  Highway  Commission  of  Cali- 
fornia expects  to  adhere  to  the  budget  whereby 
$20,000,000  will  be  spent  on  roads  uncompleted 
under  the  first  two  road  bond  issues  and  $20,000,000 


In  his  annual  report  for  the  year  1919,  Edwin 
H.  Rogers,  city  engineer  of  Newton,  Mass.,  called 
attention  to  the  constantly  increasing  cost  of  la- 
bor and  materials  used  by  the  sewer  department, 
as  a  result  of  which  the  city  government  consid- 
ered the  propriety  of  raising  the  sewer  assess- 
ment rate  and  Mr.  Rogers  recommended  to  the 
Board  of  Aldermen   that  the  rate  be  increased. 

A  revised  ordinance  adopted  in  1915  had  fixed 
the  sewer  assessment  as  a  frontage  assessment  of 
$.20  per  lineal  foot  and  an  area  assessment  of 
$.01  per  square  foot  within  125  feet  of  a  street 
or  way.  Since  that  time  the  city  had  built  or 
ordered  built  a  total  of  10.97  miles  of  sewers  at 
a  total  cost  of  $224,513,  on  which  assessments 
had  been  or  would  be  levied  amounting  to  $97,316. 
The  average  length  of  sewer  built  during  that 
five-year  period  was  2.2  miles,  which  agrees  very 
closely  with  the  average  for  the  past  20  years, 
which  has  been  2.25  miles.  The  average  cost  per 
foot  of  the  sewers  built  during  the  past  five  years 
has  increased  from  $2.52  in  1915  and  1916  to  $5.64 
in  1919.  The  average  for  the  period  has  been 
$3.88  per  foot  and  the  assessment  $1.68  per  foot. 

Since  1914  the  cost  of  vitrified  sewer  pipe  has 
increased  75  per  cent,  brick  83  per  cent,  cast  iron 
manhole  frames  and  covers  133  per  cent,  cement 
87  per  cent  and  lumber  200  per  cent.  A  general 
average  of  the  materials  was  assumed  at  100  per 
cent.  In  1914  the  city  paid  unskilled  labor  28.1 
cents  per  hour,  and  during  the  last  quarter  of 
1919  paid  57.2  cents  an  hour,  an  increase  of  104 
per  cent.  The  cost  of  a  one-horse  team  without 
driver  has  increased  from  $2.40  per  day  to  $4. 

The  average  cost  of  the  sewerage  system  of  the 
town  up  to  1915  was  $3.32  a  lineal  foot,  while 
the  cost  of  future  construction  was  assumed  at 
$7.57  provided  present  prices  weve  not  lowered. 
"Taking  present  and  past  costs  into  consideration 
and  attempting  to  discount  the  future  as  far  as 
practicable,  with  the  possibility  that  in  the  imme- 
diate future  the  cost  of  doing  construction  work 
may  increase  rather  than  diminish,  it  is  suggested 
that  for  the  present  the  rate  of  sewer  assessment 
be  increased  50  per  cent  and  be  fixed  at  the  rate 
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of  30  cents  per  lineal  foot  of  frontage  and  \l/> 
cents  per  square  foot  of  area  within  125  feet  from 
a  street  or  way  in  which  a  sewrer  is  located." 

Several  months  after  this  recommendation  was 
made,  the  Board  of  Aldermen  increased  the  sewer 
assessment  even  more  than  was  recommended, 
establishing  the  rate  at  30  cents  per  lineal  foot  of 
frontage  and  2  cents  per  square  foot  of  area  with- 
in 125  feet  from  the  street  or  way  in  which  the 
sewer  is  located.     On  corner  lots  it  is  customary 


to  assess  frontage  on  both  streets  and  area  on  one 
street  to  a  depth  of  125  feet  from  each  street, 
provided  the  land  is  drainable  into  the  sewer.  If, 
in  any  case,  the  land  is  not  drainable  to  a  distance 
of  125  feet,  only  so  much  of  the  land  as  is  drain- 
able  is  assessed.  The  drainage  line  is  computed 
as  the  contour  at  which  a  house  connection  laid 
at  a  2  per  cent  rate  from  the  crown  of  the  sewer 
and  at  right  angles  thereto  would  cut  the  surface 
of  the  land. 


Cleveland's   Submerged   Sewage   Outfalls 


Cleveland,  Ohio,  and  the  district  around  it  discharges  about  100,000,000  gal- 
lons of  sewage  a  day  into  Lake  Erie,  and  it  is  estimated  that  by  1960  this 
will  amount  to  300,000,000.  Cleveland's  sewage  is  discharged  through  three 
long  outlet  lines  at  points  less  than  a  mile  from  large  public  bathing  beaches, 
while  one  is  approximately  four  miles  from  the  present  water  works  intakes. 
The  construction  of  these  outfall  pipes  and  the  conditions  observed  about 
the  several  submerged  outlets  were  described  by  George  B.  Gascoigne  and 
William  L.  Havens,  respectively  sanitary  engineer  and  assistant  sanitary  en- 
gineer of  the  sub-division  of  Sewage  Disposal  of  Cleveland,  in  "The  Cornell 
Civil    Engineer,"    which    description,    slightly   abbreviated,    is   given   below: 


The  first  submerged  outfall  in  Cleveland  was 
placed  in  operation  in  1912  at  the  East  140th 
street  outlet  and  was  designed  to  discharge  at  a 
single  point  about  2,b00  feet  off  shore  and  in 
about  25  feet  of  water.  This  outlet  pipe,  63  inches 
in  diameter,  was  made  of  riveted  steel  boiler 
plate,  dipped  in  a  preservative  coating  as  a  pro- 
tection against  rust  and  acid.  The  pipe  was  de- 
livered by  the  manufacturer  in  50-foot  lengths, 
with  a  heavy  angle-iron  flange  riveted  on  each 
end.  At  the  dock  these  50-foot  sections  were 
assembled  into  lengths  of  150  feet,  which  were 
bulkheaded  at  the  ends  and  then  towed  a  distance 
of  about  eight  miles  to  the  location  for  the  pipe 
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line.  Openings  were  then  made  in  the  bulkheads 
and  each  section  of  pipe  was  allowed  to  fill  slow- 
ly, gradually  settling  into  its  proper  place.  After 
the  pipe  had  been  lowered,  a  diver  connected  the 
150-foot  sections  by  means  of  a  special  submarine 
joint.  The  pipe  was  laid  on  an  even  grade  in  a 
trench  excavated  in  the  lake  bottom  and  termi- 
nates in  a  single  outlet  approximately  25  feet  be- 
neath the  water's  surface.  This  outlet  consists  of 
an  upturned  ell,  and  is  protected  by  a  caisson 
surrounded  by  rip-rap. 

The  second  submerged  outfall  pipe  to  be  con- 
structed in  Cleveland  was  installed  at  the  West 
58th  street  outlet  in  1916.  The  shore  end  of  this 
pipe  consists  of  400  lineal 
feet  of  72-inch  concrete  pipe 
with  cast  iron  flanges,  the 
pipe  being  carried  on  tim- 
bers between  the  piles  sup- 
porting tile  storm  overflow 
channel.  At  the  end  of  this 
section  there  is  a  72-inch  by 
(>0-inch  by  60-inch  cast  iron 
Y  and  from  one  branch  of 
this  Y  extends  a  60-inch  line 
of  riveted  steel  pipe.  2,200 
feet  in  length.  The  other  60- 
inch  branch  of  the  V  was 
bulkheaded  and  provides  for 
tin-  future  installation  of  a 
similar  pipe  line.  From  the 
end  of  the  60-inch  line  there 
extends  1.000  feet  of  steel 
pipe  tapering  gradualh  from 
(>0    inches    to    24     inches    in 
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diameter  and  along  this  tapered  section  are  open- 
ings ht.,  inches  in  diameter,  staggered  on  7j4- 
fool  centers.  This  pipe  was  laid  in  a  trench  ex- 
ited in  the  lake  bottom  and  terminates  in  a 
cast  iron  flap  gate,  so  weighted  as  to  insure  maxi- 
mum use  of  the  multiple  outlets,  under  all  condi- 
tions of  flow.  The  average  depth  of  the  openings 
beneath  the  water's  surface  is  approximate^  30 
feet. 

The  third  submerged  outlet  to  be  constructed 
was  completed  in  1918  and  was  laid  in  a  trench 
parallel  to  and  approximately  150  feet  distant 
from  the  steel  pipe  installed  at  the  easterly  site- 
in  1912.  This  pipe  is  84  inches  in  diameter  and 
was  made  of  reinforced  concrete  having  a  wall 
thickness  of  8  inches.  The  pipe  was  cast  in  20- 
foot  lengths,  each  section  weighing  approximate 
ly  25  tons.     A  concrete  bell  and  spigot,  cast  to  a 


housand  feel  consists  of  a  section  tapering  from 
84   inches  to  48  inches  in  diameter.     Along  this 

d    section    there    are    150   8-inch    openings 

red  '.ii  6  i-foot  centers,  the  axes  of  the 
openings  being  upturned  45  degrees  with  the 
horizontal.      These  porthoh  5  in  the  pipe 

atis  i if  wooden  forms,  the  concrete  being 
carefully  finished  to  obtain  a  smooth  round  ori- 
fice.    The  depth  beneath   the  water's  surface  of 

■.  eral  points  of  discharge  averages  approxi- 
mately  M>  feet.  The  pipe  was  laid  on  an  even 
grade  in  a  trench  excavated  in  the  lake  bottom 
and  terminates  in  a  48-inch  tlap  gate  so  designed 
as  to  remain  closed  except  when  the  flow  of  sew- 
age exceeds  the  capacity  of  the  multiple  outlets 
along  the  tapered  section. 

The   substitution   of  concrete   for   steel   in   the 
construction  of  the  second  submerged  outlet  at 


hemispherical  curve,  was  formed  on  the  ends  of     the  easterly  site  was  not  made  as  the  result  of  any 


each  pipe  by  the  use  of  cast  iron  forms  specially 
machined.  These  castings  were  placed  in  the  bot- 
tom of  the  pipe  forms  and  the  concrete  of  the  pipe 
shell  poured  upon  them.  Tun  holes  were  left  in 
the  concrete  about  8  inches  from  each  end  of  the 
pipe,  into  which  were  later  wedged  eye-bolts 
which  were  bolted  together  after  the  pipe  was  in 
place.  The  20-foot  sections  were  cast  on  end  in 
steel  forms. 

After  the  concrete  had  hardened  sufficiently, 
the  20-foot  sections  were  turned  on  side,  loaded 
upon  scows  and  towed  a  distance  of  about  ten 
miles  to  the  outlet  trench.  Each  section  was 
lowered  in  place  by  means  of  an  A-frame  so 
mounted  that  it  could  be  swung  out  over  the 
end  of  the  scow  and  from  which  the  pipe  was 
suspended  in  double  loops  of  cable.  As  soon  as 
the  trench  had  been  excavated  to  grade,  the  pipe 
was  lowered  and  the  directions  for  moving  it  in 
order  to  engage  with  the  spigot  end  of  the  pipe 
already  in  place,  were  telephoned  by  a  diver  to 
his  attendant  on  the  scow.  In  order  to  maintain 
a  uniform  grade  for  the  pipe  line  it  was  often 
found  necessary  to  support  an  end  of  a  pipe  on 
concrete  blocking  or  to  re- 
move obstructions  in  the 
trench  by  means  of  a  water 
jet  handled  by  the  diver. 
When  the  pipe  had  been 
brought  to  correct  line  and 
grade,  the  diver  inserted  1%- 
inch  tie  bolts  about  4  feet  long 
through  the  eye  bolts  on 
either  side  ot  the  pipe  line  and 
these  bolts  were  tightened  by 
means  of  a  ratchet  wrench, 
hand-operated  from  a  float. 
Each  joint  was  inspected  by 
the  diver  and  in  cases  where 
oakum  was  used,  the  joint  was 
caulked  from  the  inside  before 
another  pipe  was  lowered  in 
place. 

The  total  length  of  this  con- 
crete submerged  out  is  3,200 


superior  qualities  of  the  materials  as  such,  but 
was  rather  a  measure  of  economy  and  expediency. 
At  the  time  the  second  pipe  line  was  proposed 
(1917)  steel  in  any  form  was  difficult  to  obtain 
and  consequently  the  price  bid  per  lineal  foot 
for  steel  was  approximately  twice  that  submitted 
for  the  equivalent  size  of  concrete  pipe.  In  re- 
gard to  the  relative  merits  of  the  two  materials, 
specific  requirements  and  specific  handling  and 
laying  facilities  would  no  doubt  be  the  deciding 
factors  in  nearly  every  installation,  provided  con- 
ditions were  such  that  prices  were  at  all  com- 
parable. While  with  ordinary  precautions  ob- 
served in  laying  cither  type  of  pipe,  the  flanged 
joint  used  for  steel  pipe  will  probably  result  in 
less  leakage  than  the  bell  and  spigot  joint  used 
for  concrete,  it  should  be  emphasized  that  the 
importance  of  this  factor  would  depend  upon  the 
use  and  location  of  the  pipe  line.  It  is  safe  to 
assume  that  the  concrete  bell  and  spigot  pipe 
would  not  ordinarily  be  suitable  for  a  high  pres- 
sure line  although  the  actual  leakage  on  this 
particular  pipe  amounted  to  slightly  less  than  one 
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cubic  foot  per  minute  per  joint,  when  tested  un- 
der six  feet  of  static  head.  The  difference  in 
durability  of  the  two  materials  would  probably  be 
negligible  except  in  the  case  of  sewage  carrying 
an  exceedingly  high  percentage  of  acid  industrial 
wastes.  Another  advantage  in  the  use  of  con- 
crete lies  in  the  carrying  capacities  of  the  two 
pipes  and  especially  is  this  true  if  steel  forms 
are  used  and  care  is  exercised  in  the  making  and 
pouring  of  the  concrete.  It  may  be  said,  how- 
ever, that  due  to  the  greater  weight  of  the  con- 
:rete  pipe  and  to  the  consequent  difficulties  in 
nandling  and  laying  the  heavier  sections,  a  given 
length  of  submerged  steel  pipe  can  usually  be 
laid  in  a  shorter  time.  This  is  due  not  only  to 
the  extra  number  of  joints  which  must  be  made 
below  water,  but  also  to  the  amount  of  time  re- 
quired for  hauling  the  sections  to  the  site  of 
the  work. 

ALLOWABLE  LEAKAGE  FOP    SUBMERGED  OUTFALLS 

It  is  to  be  appreciated  that  absolute  water-tight- 
ness in  a  submerged  sewer  outfall  is  not  so  neces- 
sary as  in  the  case  of  pipe  lines  used  for  other 
purposes  such  as  submerged  water  supply  intakes 
or  land  sections  of  water  or  sewer  pipe  lines.  How- 
ever, in  order  that  the  general  intent  of  prevent- 
ing sewage  solids  from  being  stranded  upon  the 
bathing  beaches  and  of  obtaining  a  continuous 
pipe  line  of  reasonable  tightness  may  be  carried 
out,  it  is  usually  customary  to  include  in  the 
specifications  an  item  which  states  the  maximum 
allowable  leakage.  This  amount,  of  course,  varies 
with  the  material  used,  the  method  of  laying  and 
the  type  of  joint  and  is  ordinarily  expressed  in 
cubic  feet  per  minute  per  joint  when  the  entire 
pipe  line  is  tested  under  a  specified  static  head. 
The  leakage  in  the  400  feet  of  2-inch  concrete  and 
2,200  feet  of  60-inch  steel  pipe  installed  at  the 
West  58th  street  outlet,  as  actually  measured  un- 
der test,  amounted  to  practically  one-quarter  of  a 
cubic  foot  per  minute  per  joint  when  the  line  was 
subjected  to  a  6-foot  head.  The  leakage  in  the 
84-inch  concrete  pipe  installed  at  the  East  140th 
street  outlet  amounted,  under  similar  conditions, 
to  approximately  one  cubic  foot  per  minute  per 
joint.  As  soon  as  the  construction  of  the  ap- 
proach channels  leading  to  the  outfall  pipe  were 
completed  and  the  last  section  of  84-inch  pipe, 
containing  a  tight  timber  bulkhead,  was  laid,  the 
flow  of  sewage  was  utilized  to  build  up  the  static 
head  on  the  pipe  line.  The  quantity  of  sewage  en- 
tering the  approach  channels  was  regulated  and 
measured  so  that,  for  any  given  head,  the  total 
leakage  was  known.  In  order  to  cause  a  leakage 
of  one  cubic  foot  per  minute  when  tested  under 
six  feet  of  head,  a  single  opening  of  only  about 
one-half  inch  in  diameter  would  be  required.  As 
mentioned  above,  while  this  leakage  might  prove 
excessive  under  certain  conditions,  yet  it  is  be- 
lieved that  this  amount,  if  evenly  distributed  along 
the  entire  length  and  not  confined  to  a  certain  few 
joints  of  a  submerged  sewer  outfall,  will  not  be 
objectionable  and  may  be  obtained  under  average 
working  conditions,  with  either  steel  or  concrete 
pipe.     The  experience  in  Cleveland  demonstrates 


that  submarine  pipe  joints  can  be  made  sufficient- 
ly tight  without  the  use  of  cast  iron  flanges. 

TYPE   OF   OUTLET   AT    POINT   OF   DISCHARGE 

Since  thorough  dispersion  of  the  sewage  is  to 
be  desired  in  order  to  obtain  the  full  benefits  of 
the  diluting  water,  considerable  study  has  been 
given  to  the  most  practical  manner  in  which  this 
result  could  be  obtained.  From  studies  of  the 
various  Cleveland  installations  it  is  evident  that 
the  multiple  outlet  has  a  decided  advantage,  espe- 
cially in  relatively  shallow  depths.  The  exact  lo- 
cation of  the  single  point  of  discharge  of  the  east- 
erly steel  pipe  line  is  easily  determined  since  the 
disturbance  on  the  water's  surface  is  so  marked 
that  when  the  lake  is  calm  the  boiling  effect  can 
be  seen  from  shore.  In  the  case  of  the  multiple 
outlet  section,  however,  it  is  practically  impos- 
sible to  note  any  disturbance  of  the  water's  sur- 
face even  from  a  boat  near  the  outlet.  The  taper 
of  the  pipe  is  so  designed  that  maximum  use  is 
always  made  of  the  portholes  along  the  tapered 
section.  Under  maximum  flow  conditions,  the  flap 
gate  at  the  end  of  the  tapered  section  is  forced 
open  and  then  receives  its  share  of  the  total  flow. 
Assuming  that  conditions  of  operation  are  the 
same  as  calculated  in  the  design  and  that  each 
opening  receives  its  proportion  of  the  total  flow, 
the  discharge  from  each  porthole  (under  an  aver- 
age total  flow  of  75  m.  g.  d.)  amounts  to  approxi- 
mately 0.5  m.  g.  d.  This  rate  of  flow  from  points 
some  30  feet  below  the  lake  level  is  not  noticeable 
at  the  water's  surface  and  such  an  arrangement 
must  obviously  result  in  more  effective  dispersion 
than  would  be  the  case  if  the  entire  quantity  of 
sewage  were  discharged  at  a  single  point. 

CONDITIONS    ABOUT    SUBMERGED    OUTLETS 

The  first  observations  of  conditions  about  the 
outlets  were  made  in  1913  after  the  63-inch  steel 
pipe  at  the  easterly  site  had  been  in  operation 
about  one  year.  Soundings  around  this  outlet  in- 
dicated that  a  carpet  of  sludge  had  formed  upon 
the  lake  bottom  to  a  maximum  depth  of  about  two 
feet  and  that  this  deposit  was  fairly  well  distrib- 
uted over  an  area  within  a  radius  of  from  100  feet 
to  300  feet  from  the  point  of  discharge.  After  the 
multiple  outlet  pipe  at  the  westerly  site  had  been 
in  operation  only  a  few  days  dredgings  were  made 
in  this  vicinity  by  dragging  a  conical  iron  scoop 
along  the  lake  bottom,  but  no  evidence  of  a  de- 
posit of  sludge  was  obtained.  Six  months  later, 
however,  masses  of  sludge  varying  in  size  from 
a  few  inches  to  some  thirty  or  forty  feet  in  diam- 
eter were  seen  to  rise  to  the  surface  of  the  water 
in  the  vicinity  of  this  outlet.  These  masses  disin- 
tegrated readily  on  coming  to  the  surface  and 
either  settled  again  as  soon  as  the  gas  was  liber- 
ated or  else  were  scattered  in  fine  particles 
throughout  the  lake  water.  Similar  conditions 
have  since  been  observed  about  the  steel  pipe  out- 
let at  East  140th  street.  Dredgings  have  shown 
the  presence  of  a  carpet  of  sludge  extending  as 
Far  as  one-quarter  of  a  mile  from  the  point  of  dis- 
charge. This  condition  was  particularly  notice- 
able during  the  excavation  of  the  trench  for  the 
concrete  pipe   which   paralleled    the    former  pipe 
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line  and  was  distant  from  it  about  150  feet.  Large 
masses  of  sludge  were  removed  by  the  clam-shell 
01  rose  to  the  surface  as  adjacent  layers  were 
disturbed.  The  material  itself  is  a  black  foul 
mass  frequently  containing  large  quantities  of 
long  thread-like  worms.  It  has  the  characteristic 
odoi  of  decomposing  sludge  and  is  usually  filled 
with  minute  bubbles  of  gas.  It  has  been  observed 
that  most  of  the  gas-lifted  sludge  may  be  found 
after  a  comparatively  long  period  of  warm  weath- 
er during  which  time  the  lake  has  been  very  calm. 
As  a  rule  after  heavy  storms  very  little  of  the 
material  will  be  noticed  in  the  vicinity  of  the 
outlets. 

While  particles  of  solid  matter  from  sewage, 
such  as  matches,  hulls  of  grain,  vegetables,  seeds 
and  pieces  of  soap  have  been  found  scattered 
along  the  shore  of  the  lake  for  a  distance  of  per- 
haps two  miles  from  the  easterly  outlet,  this  con- 
dition has  usually  occurred  during  or  just  after 
high  sewage  flows  when  the  excess  storm  water 
has  been  discharged  directly  upon  the  beach.  The 
degree  to  which  this  condition  will  obtain,  now 
that  provision  has  been  made  to  discharge  the 
excess  flows  600  feet  off  shore,  is  a  matter  for 
continued  observation.  There  is  no  doubt,  how- 
ever, that,  under  certain  conditions,  particles  from 
the  sewage  discharged  at  the  outlets  do  find  their 
way  to  the  shore.  Floating  material  recognizable 
as  of  sewage  origin  may  be  noticed  in  the  water 
about  either  outlet,  the  quantity  gradually  dimin- 
ishing with  increasing  distance  from  the  outlet 
but  being  readily  visible  for  a  distance  of  from 
one  to  two  miles.  After  prevailing  westerly  or 
northwesterly  winds  such  particles  have  been  ob- 
served at  Euclid  Beach,  a  distance  of  approxi- 
mately one  and  one-half  miles  from  the  easterly 
outlet.  Seagulls  have  also  been  seen  taking  food 
from  the  water  as  far  distant  as  this  point.  The 
same  conditions  obtain  in  respect  to  Edgewater 
Reach  at  the  westerly  site  but  to  a  lesser  degree 
on  account  of  the  direction  of  the  natural  lake 
currents  and  of  the  prevailing  winds. 

The  discoloration  of  the  lake  water  about  the 
easterly  steel  outlet  can,  on  a  clear  day,  be  easily 
seen  from  shore  and  usually  occupies  an  area 
about  one-half  mile  in  width  and  from  two  to  three 
miles  in  length,  gradually  diminishing  in  inten- 
sity toward  the  limits  of  this  area.  While  the  area 
about  the  West  58th  street  multiple  outlet  appears 
more  turbid  than  the  surrounding  lake  water,  this 
sewage  field  cannot  ordinarily  be  noticed  from 
-hore.  The  discoloration  probably  does  no  par- 
ticular harm;  nevertheless,  it  has  its  sentimental 
effect  upon  residents  along  the  lake  front  in  con- 
tinually reminding  them  of  the  presence  of  sew- 
age in  the  lake  water. 

The  presence  of  sleek  and  oily  areas  about  the 
outlets  is  probably  visible  only  from  boats  in  the 
immediate  vicinity  and  is  not  noticeable  from 
shore. 

Throughout  the  observations  very  little  notice 
has  been  made  of  odors  about  the  outlets  except 
the  stale  sewage  odor  which  may  be  traced  quite 
a  distance  from  the  point  of  discharge,  particular- 
ly in  the  direction  of  the  sewage  polluted  area. 


Septic  odors  are  noticeable  only  during  warm 
weather  when  masses  of  the  sludge  are  being  gas- 
iifted. 

It  is  believed  that  the  discharge  of  crud. 
age  into  the  lake  through  any  type  of  outlet  will 
in  the  formation  of  a  sludge  carpet  upon  the 
lake  bottom,  and  that  the  effect  of  sewage  treat- 
ment in  reducing  the  extent  of  such  carpet  will 
depend  upon  the  quantity  of  sewage  solids  re- 
!  by  the  treatment  processes.  Due  to  the 
distribution  of  these  solids  through  a  multiple 
outlet,  the  thickness  of  the  mat  formed  should  be 
decreased  and  hence  the  tendency  of  the  material 
to  rise  to  the  surface  in  large  masses  should  be 
diminished.  While  smaller  masses  may  be  gas- 
lifted  they  will  be  less  likely  to  find  their  way  to 
shore  but  will  be  more  easily  scattered  through 
the  lake  water.  Under  like  conditions  it  is  be- 
lieved that  no  appreciable  difference  in  the  amount 
of  solids  stranded  upon  the  bathing  beaches  will 
be  noticed  in  the  use  of  the  two  types  of  outlet. 
The  multiple  outlet  should,  however,  reduce  con- 
siderably the  intensity  of  the  discolored  area  as 
well  as  the  odors  in  the  immediate  vicinity  of  the 
point  of  discharge. 

GENERAL 

Robert  Hoffman  is  chief  engineer  and  commis- 
sioner of  the  Division  of  Engineering  and  Con- 
struction, of  which  the  Sub-division  of  Sewage 
Disposal  is  a  part.  The  work  of  design  and  con- 
struction herein  described  was  under  the  super- 
vision of  George  B.  Gascoigne.  A.  C.  Lucas  and 
William  L.  Havens  were  the  resident  engineers 
in  immediate  charge  of  construction  and  the 
Great  Lakes  Dredge  &  Dock  Company  and  the 
American  Construction  Company,  both  of  Cleve- 
land, were  the  contractors  for  the  westerly  and 
easterly  concrete  outfalls,  respectively. 


Building  the  Du  Pont 
Boulevard 


Construction  by  State  Highway  Depart- 
ment of  5-mile  section  of  96-mile,  $4,000,- 
000  concrete  highway  presented  by  General 
du  Pont.  Aggregate  from  elevated  bins  at 
central  storage  yards,  delivered  in  batch 
boxes  hauled  by  locomotives  on  narrow 
gage  service  track.  Thorough  surface  finish. 


The  du  Pont  boulevard,  which  traverses  the 
state  of  Delaware  from  north  to  south,  forming 
the  backbone  of  the  state  highway  system  of  im- 
proved roads  will,  when  completed,  have  cost 
about  $4,000,000  and  will  be  the  present  to  the 
slate  by  General  Coleman  du  Pont,  who,  as  an 
individual,  commenced  its  construction  several 
years  ago  and  after  the  organization  of  the  State 
Highway  Department  transferred  the  work  to  it 
in  order  that  it  should  conform  with  their  stan- 
dards and  methods,  although  the  entire  cost  is 
paid  by  himself. 
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This  section  of  the  road,  5  miles  long,  is  under 
construction  by  the  Piel  Construction  Co.  of  Bal- 
timore, and  consists  of  a  standard  concrete  pave- 
ment 16  feet  wide,  0  and  8  inches  thick,  with 
shoulders  8  feet  wide  on  each  side.  About  two 
miles  of  the  road  follows  the  alignment  of  the 
old  highway  while  the  remainder  is  on  an  entirely 
new  location  eliminating  former  bends  and  curves. 
It  passes  through  a  sandy,  cultivated  country 
where  it  will  serve  as  a  main  thoroughfare  for 
through  traffic  and  for  adjacent  towns  and  vil- 
lages reached  by  transverse  roads,  many  of  which 
will  eventually  be  improved.  The  road  bed  re- 
quired  very  little  grading;  where  the  location  was 
on  old  macadam  the  surface  of  the  old  road  was 
loosened  by  a  scarifier  and  plows  and  removed 
to  sub-grade,  which  in  all  parts  was  thoroughly 
cleaned  and  compacted  to  receive  the  concrete 
pavement. 

A  steel  shod  template,  operated  by  4  men,  was 
used  to  strike  off  the  sub-grade  to  the  exact  depth. 
1  his  was  dragged  along  the  side  forms  and  pro- 
duced a  very  uniform,  smooth  sub-grade  for  re- 
ceiving the  concrete. 

Broken  stone  imported  from  Port  Deposit  was 
hauled  about  3  miles  from  the  railroad  track  by 
motor  trucks  that  dumped  through  a  platform 
trap  to  the  boot  of  a  bucket  elevator  filling  a 
20  x  20  x  10-foot  elevated  storage  bin,  adjacent  to 
which  there  was  a  smaller  bin  of  about  half  that 
capacity,  with  four  bottom  gates  about  8  feet 
above  the  service  track. 

A  train  consisting  of  seven  steel  cars,  each  car- 
rying two  ^4-yard  wooden  boxes,  was  spotted  un- 
der the  stone  bin,  the  boxes  were  filled  up  to  the 
gauge  marks  and  the  train  hauled  by  a  24-inch 
gauge  Plymouth  gasoline  locomotive  to  the  sand 
storage  pile,  where  sand  was  shoveled  in  up  to 
the  second  gauge  marks,  and  the  train  proceeded 
to  the  cement  house  of  4,000-bag  capacity,  where 
cement  was  added  to  each  box  and  the  train 
hauled  to  the  mixer  over  the  tracks  laid  on  the 
sub-grade  of  the  8-foot  shoulder  of  the  road. 

The  surface  of  the  concrete  pavement  was  fin- 
ished by  special  heavy  steel  screeds  made  with  a 
10-inch  channel  with  a  horizontal  web  and  the 
flanges  turned  up.  The  channel  was  curved  to  a  2- 
inch  crown  and  was  reinforced  the  whole  length 
by  a  3  x  3-inch  angle  riveted  on  the  center  line  of 
the  web.  Inclined  steel  handles  were  riveted  to 
each  end  of  the  screed,  which  weighed  400  pounds 
and  was  operated  by  two  men,  producing  a  very 
smooth,  uniform  surface. 

The  batch  boxes  were  unloaded  by  a  derrick  at- 
tached to  and  operated  by  the  Austin  cube  power 
loading  concrete  mixer  which  swung  them  over 
the  charging  hopper  into  which  their  contents 
were  emptied  by  tripping  the  side  latch  that  re- 
tained the  bottom  flap  of  the  box. 

The  concrete  surface  was  compacted  by  a  6- 
foot  Ransonu-  hand  roller  and  was  finally  dressed 
with  a  12-inch  lull  attached  to  the  end  of  an 
arched  12  X  •' ,t-inch  board  that  kept  it  tightly 
stretched  and  made  it  more  easily  and  efficiently 
handled. 


The  finished  surface  was  protected  from  the  sun 
by  immediately  covering  with  canvas  stretched 
over  6x  16-foot  frames  made  of  2  x  4-inch  wooden 
strips.  The  secon-A^day  the  canvas  covers  were 
advanced  to  protect  the  fresh  concrete  and  the 
concrete  thus  exposed  was  covered  by  2  inches  of 
earth  spread  over  it  and  kept  wet  for  14  days. 
The  earth  was  kept  in  position  for  16  days  after 
the  sprinkling  ceased. 

Water  for  sprinkling,  for  the  concrete  mixing 
and  for  other  purposes  was  pumped  from  the  pit 
where  the  sand  was  excavated  and  washed.  The 
work  was  commenced  in  May  and  finished  in  No- 
vember for  a  contract  price  of  $232,000. 


Alarming  Deterioration  of  New  York 
Transportation  lines 

Public  Service  Commissioner  Alfred  M.  Barrett, 
speaking  of  local  surface  traction  lines  in  Xew  York 
and  vicinity  says  that  their  present  dilapidated  con- 
ditions due  to  lack  of  maintenance  funds  are  such 
that  the  cost  of  putting  them  in  first  class  condition 
will  very  soon  approximate  the  cost  of  buying  en- 
tire new  equipment  on  virtually  all  of  the  lines  op- 
erating in  Queens  County  and  some  in  other  bor- 
oughs. 

He  says  that  the  aspect  is  alarming,  and  that  un- 
less there  is  an  improvement  soon  there  will  be  an 
increase  in  the  number  of  accidents  and  a  decrease 
in  service.  The  estimated  amount  of  the  deferred 
maintenance  lias  increased  more  than  $4,000,0' 
the  present  total  of  nearly  $7,000,000  in  eighteen 
principal  companies,  five  of  which  are  now  in  the 
hands  of  receivers,  besides  six  other  companies  also 
in  receivership  that  together  operate  700  of  the  1,000 
miles  operated  in  the  city  of  Greater  Xew  York. 
Ten  important  lines  or  systems  have  ceased  opera- 
tion chiefly  because  they  could  not  pay  expenses. 

Farther  disorganization  is  caused  by  the  suits  for 
more  than  $9,000,000  construction  claims  that  have 
been  brought  by  thirteen  contracting  companies,  be- 
sides which  litigation  for  $1,750,000  damage-  to 
buildings  and  adjacent  property  is  also  inprogress. 


Building  Permits  and  Contracts  in  1920 

Statistics  throughout  the  United  States  gath- 
ered by  the  Southern  Pine  Association  show  that 
permits  were  issued  in  principal  cities  during 
1920  for  all  classes  of  buildings  a  value  of  $4.- 
?27. 245, « >33.  whereas  actual  construction  was  un- 
dertaken upon  permits  amounting  to  only  $2,- 
564,582,000.  A  decrease  in  the  amount  of  resi- 
dence construction  in  comparison  with  all  con- 
struction is  also  shown,  only  $565,931,000,  or  22 
per  cent,  was  tor  residences.  This  compares  with 
$2, 5?  '.800.000  total  construction  during  I'd". 
which  included  $84l).20o,000.  or  i2  per  cent,  of 
residences. 

'1  hat  more  money  will  be  available  for  build- 
ing is  indicated  by  the  action  of  the  real  estate 
committee  of  the  board  of  directors  of  the  Met- 
ropolitan Life  Insurance  Company,  in  authoriz- 
ing loans  for  160  buildings,  aggregating  82.081.- 
950  and  distributed  throughout  fifteen  states. 
Fifty  million  dollars  is  held  by  the  company  for 
this  purpose. 
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Snow  Handling  Apparatus 

I  he  storm  of  February  19  gave  New  York  City 
a  chance  to  use  its  million  dollars'  worth  of  snow 
handling  apparatus  to  advantage.  The  main  ave- 
nues were  cleaned  of  the  fourteen-inch  fall  in 
record  time,  so  far  as  the  surface  tracks  were 
concerned,  there  having  been  very  little  delay  of 
the  street  railways. 

In  removing  the  snow,  however,  there  seems 
to  have  been  much  less  improvement;  the  loading 
of  trucks  and  carts  by  hand  has  been  favored  by 
the  warm  weather,  but  is  progressing  slowly  ex- 
cept along  the  water  fronts.  Moreover,  most  of 
the  side  streets  have  not  been  opened  up  at  all, 
and  the  gutters  are  not  cleared  for  handling  a  rain 
or  thaw.  It  is  evident  that  snow  loaders  or  some 
other   contrivances  for  removing  the   snow  are 


needed  to  fully  meet  the  snow  problem  in  cities, 
where  there  is  no  unused  space  for  piling  the 
snow,  as  there  is  in  country  roads.  There  seems 
also  to  be  a  need  for  some  appliance  for  cleaning 
out  a  narrow  channel  for  gutters,  probably  trav- 
eling on  the  sidewalks  and  discharging  into  the 
roadway.  The  trying  out  and  improving  of  ap- 
pliances  for  removal  is  now  the  pressing  problem. 


Municipal   Utilities  and  Political  Boundaries 

The  necessity  of  disregarding  political  boun- 
daries where  they  conflict  with  physical  ones  in 
tin  d(  -  eloping  of  municipal  utilities  such  as  wa- 
ter supply,  sewerage,  etc.,  approaches  the  critical 
stage  as  the  population  of  a  district  becomes  more 
dense.  1  his  is  illustrated  by  the  metropolitan 
district  surrounding  New  York  City,  which  in- 
cludes a  part  of  New  Jersey  and  Connecticut  as 
well  as  the  southeastern  corner  of  New  York 
state,  including  Long  Island. 

At  the  convention  of  the  American  Society  of 
Civil  Engineers,  New  York  section,  Morris  R. 
Sherrerd,  chief  engineer  of  the  Department  of 
Streets  and  Public  Improvements  of  Newark,  sug- 
gested that  a  joint  commission  be  created  repre- 
senting  .Yew  York,  Xew  Jersey  and  Connecticut 
with  power  to  disregard  state  lines  in  the  admin- 
istration of  water  supplies;  while  Dr.  George  A. 
Soper  suggested  the  formation  of  a  separate  state 
embracing  much  the  same  area,  for  solving  the 
sanitary  conditions  of  this  metropolitan  district, 
especially  sewage  disposal  and  water  supply. 

Mr.  Sherrerd  stated  that  the  district  in  New 
Jersej  is  increasing  in  population  at  approxi- 
mately 4  per  cent  per  year  and  the  water  con- 
sumption somewhat  more  rapidly,  so  that  during 
tlie  past  20  years  the  water  consumption  of  the 
city  of  Newark  has  doubled  notwithstanding  the 
fact  that  98  per  cent  of  the  services  of  the  city 
are  metered.  He  believed  that  the  formation  of 
such  a  commission  as  was  suggested  is  inevitable 
when  it  is  considered  that  there  now  exists  or 
will  exist  in  the  near  future  the  necessity  of  reci- 
procity in  such  matters  among  these  states,  and 
also  between  New  Jersey  and  Pennsylvania  along 
their  mutual  boundarv. 


Important  Development  of  Construction 
Methods 

The  substantial  completion  of  one  of  the  five 
Hood  protection  dams,  built  by  the  Miami  Con- 
servancy Commission  in  the  Miami  valley,  not 
only  signalizes  the  creation  of  an  important  safe- 
guard against  serious  dangers,  but  it  also  notably 
illustrates  the  successful  application  of  the  hy- 
draulic transportation  principle  to  the  efficient 
and  economical  construction  of  great  earth  dams, 
the  elimination  of  a  large  amount  of  hand  labor, 
and  the  substitution  of  large  units  of  simple  and 
powerful  construction  apparatus  for  a  more  va- 
ried, extensive  and  costly  installation  of  different 
types  of  plant  that  are  likely  to  be  operated  with 
less  co-ordination  and  greater  expense  and  liabil- 
ity   to  accident  and  interruption. 

The  able  analysis  and  co-ordination  of  princi- 
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pies,  conditions  and  requirements  has  denned  the 
practical  limits  and  indicated  the  character  of  the 
general  operations,  and  the  details  of  construction 
have  been  so  intelligently  adapted  that  remark- 
able efficiency,  rapidity  and  economy  have  been 
attained  in  a  little-known  type  of  important  con- 
struction, and  valuable  precedents  have  been 
established. 


Municipal  Development  of  Hydro-Electric 
Power 

The  officers  and  advisory  committee  of  the 
New  York  State  Conference  of  Mayors  and  Other 
City  Officials  have  presented  to  the  governor  and 
legislature  of  New  York  State  a  legislative  pro- 
gram covering  a  considerable  number  of  features, 
among  these  being  one  dealing  with  the  securing 
of  hydraulic  power  rights  for  the  municipalities 
of  the  state.  The  federal  hydro-electric  power 
bill  recently  enacted  gives  preference  to  states 
and  municipalities  in  the  application  for  prelimi- 
nary  permits  for  boundary  waters  and  for  federal 
waters  for  the  generation  of  hydro-electric  power 
for  municipilaties.  The  city  council  of  Buffalo 
some  time  ago  directed  the  corporation  council 
to  apply  for  such  permit  in  connection  with  Ni- 
agara river.  Other  cities  so  situated  as  to  be 
abk  'o  take  advantage  of  this  preference  are 
urged  to  do  so  and  the  legislature  is  requested 
to  enact  such  legislation  as  may  be  necessary  to 
empower  and  aid  the  cities  in  obtaining  these 
water  rights, 


Large  Increase  of  Lumber  Sales 

A  large  increase  in  the  demand  for  lumber  is 
shown  by  the  Trade  Barometer  of  the  Southern 
Pine  Association.  During  the  week  ending  Jan- 
uary 14,  136  mills  reported  orders  received  total- 
ing 3,163  cars,  or  68  million  feet.  This  is  the  larg- 
est amount  of  business  received  in  any  week  dur- 
ing the  past  nine  months,  the  previous  higher 
mark  being  in  April,  1920. 

Production  of  Southern  pine  is  still  reaching 
new  low  levels.  Last  week's  output  was  the  low- 
est of  any  similar  week  during  the  past  six  years 
and  was  48  per  cent  below  normal.  Orders  re- 
ceived during  the  week  were  40  per  cent  more 
than  the  actu  il  production.  <  )f  78  mills  reporting 
operating  time,  22  operated  full  time,  20  were 
closed  down  entirely,  and  the  others  operated  on 
various  degrees  of  reduced  time. 

Ohio's  New  Highway  Commissioner 

Governor  Davis  has  appointed  Leon  C.  Her- 
rick  as  state  highway  commissioner,  succeeding 
A.  R.  Taylor.  It  is  reported  that  Mr.  Herrick  is 
to  reorganize  the  state  highway  department  in 
conformity  with  recommendations  to  be  made  by 
Gen.  George  \Y.  Goethals,  who  recently  surveyed 
the  department  here  at  the  request  of  Gov,  Davis. 

Mr.  Herrick  is  a  member  of  the  Ohio  Engineer 
ing  Society  and  has  had  eighteen  years'  experi- 
ence in  engineering,  including  two  years  as  as- 
sistant city  engineer  of  Mansfield,  city  engineer 
of  Norwalk  and  thirteen  years  in  the  office  of  the 
surveyor  of  Huron  county. 


Street  Paving  in  Chicago 

The  Department  of  Public  Works  and  mem- 
bers of  the  Council  of  Chicago  have  practically 
decided  upon  a  repaying  program  covering  50 
miles  of  streets  on  which  there  will  be  spent  in 
1921  approximately  $5,000,000.  The  first  step  has 
been  taken  in  advertising  for  bids  for  7  miles  of 
highways  estimated  to  cost  about  $700,000.  Coun- 
cil has  appropriated  $1,000,000  in  the  annual  bud- 
get for  the  repaving  work,  with  the  idea  that  this 
would  be  replaced  by  a  part  of  the  $5,000,000 
which  it  is  expected  to  raise  by  short-term  repav- 
ing loan,  when  this  shall  have  been  approved  by 
the  legislature. 


1921   Street  Work  in  Topeka 

Topeka,  Kan.,  plans  to  spend  about  $500,000 
for  street  improvements  in  1921 — the  largest  sum 
expended  by  the  city  in  six  years.  Of  this  amount 
more  than  $300,000  is  to  be  spent  for  paving  and 
about  $200,000  for  sewers,  bridges  and  other 
street  work.  Petitions  are  being  circulated  for 
paving  about  100  blocks  and  it  is  hoped  to  pave 
70  or  80  of  these  during  the  year.  W.  E.  Baldry, 
city  engineer,  has  been  engaged  for  several  weeks 
in  preparing  plans  for  a  $25,000  concrete  bridge 
for  carrying  street  cars  as  well  as  other  highway 
traffic. 

Street  Commissioner  W.  S.  Hancock  reports 
that  the  equipment  is  on  hand  for  beginning  this 
work  as  soon  as  the  weather  is  favorable.  Dur- 
ing the  past  year  he  has  purchased  an  asphalt 
plant  and  two  trucks  and  has  on  hand  $6,000 
worth  of  asphalt  and  several  carloads  of  stone 
and   fine  aggregate. 


Road  Traffic  Census  in  Pennsylvania 

The  state  highway  department  of  Pennsylvania 
during  1920  took  a  census  of  road  traffic  on  a 
number  of  highways  of  the  state  and  has  just 
made  public  the  figures  obtained. 

Figures  were  obtained  in  a  two  weeks'  census 
on  the  Lincoln  highway  between  Philadelphia 
and  Trenton  which  indicated  that  a  total  of  773,- 
604  tons  traveled  over  the  highway  last  year,  giv- 
ing a  ton  mileage  of  10,830,456.  It  is  estimated 
that  this  would  have  required  275  freight  trains 
of  40-ton  steel  hopper  cars.  Commercial  vehicles 
comprised  56  per  cent  of  the  traffic  on  this  road. 

On  the  Lincoln  highway,  56  per  cent  of  the 
tonnage  is  carried  by  trucks,  of  which  45  per  cent 
were  5-ton,  16  per  cent  1-ton,  with  the  balance 
nearly  evenly  divided  between  2,  3  and  4-ton 
trucks.  The  large-truck  tonnage  is  due  chiefly  to 
the  number  of  5-ton  trucks  traveling  on  through 
freight  routes  as  part  of  a  regular  long-distance 
freight   service. 

()n  ro'ite  34.  between  Harrisburg  and  Carlisle, 
which  is  water-bound  macadam,  63  per  cent  of 
the  traffic  was  passenger  vehicles  on  a  ton  mile- 
age basis,  or  81  per  cent  by  number  of  vehicles. 
( )f  the  trucks  passing  over  this  route,  about  28 
per  cent  were  1-ton,  about  24  per  cent  2-ton,  about 
18  per  cent  3-ton,  about  15  per  cent  4-ton  and 
about  13  per  cent  5-ton.     By  tonnage,  however, 
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tin  5-ton  trucks  led,  with  the  tonnage  decreasing 
in  regular  order  through  the  4,  3  and  2-ton  to  the 
1-ton  trucks,  which  carried  about  11  per  cent  of 
the  tonnage. 

A  road  leading  north  from  Altoona  used  ex- 
tensively  for  hauling  coal  shows  86  per  cent  of 
the  ton  mileage  carried  by  trucks,  the  greatest 
number  of  trucks  and  also  the  greatest  tonnage 
being  of  3-ton   trucks,  with  4-ton  trucks  making 


a  close  second.  Over  this  route,  only  about  3  per 
cent  of  the  trucks  were  1-ton  while  about  13  per 
cent  were  6-ton  trucks. 

It  was  found  that  truck  traffic  was  a  minimum 
en  11  p.  m.  and  1  a.  m.  and  a  maximum  be- 
tween 7  and  8  a.  m.  and  4  and  5  p.m. ;  also  that 
the  heaviest  passenger  car  traffic  was  between  4 
and  7  p.  m.,  although  considerable  numbers  were 
counted  between  10  a.  m.  and  3  p.  m. 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  ohters  who  have  solved  similar  problems 
different  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  to  Unjoint  and  Handle 

Three  Miles  of  Lead  Joint. 

Small  Size  Cast  Iron  Pipe? 


Excavate  trench,  exposing  pipe  complete- 
ly; separate  into  convenient  lengths  by 
melting  lead  in  joints;  lift  pipe  to  surface 
by  shear  legs  and  tackles  or  by  jacking 
and  melt  out  remaining  joints  with  blow 
torch  or  cut  out  lead  with  machine. 


January  29,  1921. 
Editor,  Public  Works. 
Dear  Sir: 

\\  r  notice  in  your  publication,  Public  Works,  that  con- 
struction questions  are  answered  and  request  that  you  give 
us  some  information  as  to  the  best  method  of  unjointing 
and  handling  about  3  miles  of  cast  iron  pipe  of  sizes  from 
4  to  12  inches.  Lead  was  used  for  all  joints  and  trenches 
in  which  pipe  is  laid  are  about  5Vz  feet  in  depth.  If  you 
have  any  statistics  on  the  cost  of  same  would  like  to  have 
them. 

Yours  very  truly, 
General  Contractor  and  Builder. 

Unjointing  cast  iron  bell  and  spigot  pipes  is  an 
easy  and  comparatively  simple  and  inexpensive 
matter  for  moderate  size  p:pes  laid  in  accessible 
dry  trenches.  Under  ordinary  conditions  unjoint- 
ing- is  quickly  accomplished  and  the  principal 
elements  are  time  and  cost  of  excavating  the 
trench  and  back-filling  it. 

If  the  work  can  be  done  continuously  and  most 
of  the  line  is  unobstructed,  and  the  character  of 
the  soil  is  adapted  for  it,  it  will  pay  to  excavate 
the  trench  down  close  to  the  top  of  the  pipe  by 
one  of  several  efficient  trenching  machines  on  the 
market  which  will  uncover  several  hundred  feet 
of  pipe  daily  under  favorable  conditions  and  at  a 
small  cost  as  compared  with  ordinary  hand  labor. 
In  unfavorable  soil  on  steep  grades,  or  in  crowded 
city  streets,  it  will  probably  be  necessary  to  do 
all  of  the  work  by  hand. 

unjointing  on  surface 

If  the  soil  is  dry  and  firm  and  the  trench  may 
be  opened  for  long  distances  without  requiring 
sheeting  or  pumping,  the  4-inch  pipe  may  be  un- 
jointed  at  one  point  in  the  trench  and  one  end  of 
it  hoisted  to  the  surface  of  the  ground,  supported 
on  a  cross-piece  spanning  the  trench,  and  the  re- 
mainder of  the  pipe  successively  lifted  to  and  sup- 
ported to  the  same  elevation  by  jacking  and  crib- 
bing, or  preferably  by  hoisting  tackles  operated 


from  shearlegs  spanning  the  trench  and  advanced 
from  point  to  point  as  the  pipe  is  elevated,  with- 
out disconnecting  additional  joints  in  the  trench. 
As  the  size  and  weight  of  the  pipe  increases  it 
will  become  too  heavy  to  be  handled  in  long 
Lengths  and  too  stiff  to  be  bent  into  the  inclined 
position,  and  it  will  be  necessary  to  unjoint  the 
pipe  in  the  trench  at  shorter  and  shorter  distances, 
thus  dividing  it  into  sections  of  three  pipe  lengths 
or  mure,  each  of  which  can  be  hoisted  to  the  sur- 
face by  any  convenient  method,  probably  that  of 
shearlegs  and  hand  windlasses,  and  there  sup- 
ported on  skids  for  blocking  while  the  remaining 
joints  are  opened.  It  will,  of  course,  be  more  ex- 
peditious, convenient  and  economical,  to  open  as 
many  of  the  joints  as  possible  on  the  surface  of 
the  "round  and  as  few  as  possible  in  the  trench. 

UNJOINTING    IN    TRENCH 

After  the  excavation  of  the  trench  has  been  car- 
ried by  the  machine,  if  one  is  used,  as  close  as  pos- 
sible to  the  pipe,  the  remainder  of  the  excavation 
must  be  made  by  hand,  and  at  those  joints  which 
are  to  be  broken  in  the  trench  the  excavations 
must  be  enlarged  around  the  bells  of  the  pipe  so 
as  to  provide  access  to  all  parts  of  them.  The 
lead  must  then  be  melted  out  of  these  joints  and 
the  pipes  separated,  thus  permitting  them  to  be 
disengaged  and  one  piece  of  the  pipe  to  be  hoisted 
to  the  surface. 

Ordinarily  the  lead  can  be  rapidly  and  satisfac- 
torily melted  by  the  use  of  a  blow  torch  burning 
gasoline  or  kerosene,  which  is  operated  under  air 
pressure  and  directs  the  flame  to  any  given  point 
of  the  joint,  thus  concentrating  the  heat  and 
quickly  melting  the  lead  without  injuring  or  dis- 
turbing the  pipe  coating  except  at  the  point  of  ap- 
plication of  the  flame. 

A  pan  or  other  suitable  receptacle  should  be 
placed  under  the  pipe  joint  and  the  melting  com- 
menced on  top  of  the  pipe,  so  that  the  melted  lead 
may  retain  the  heat  and  promote  the  rapidity  of 
work  as  the  torch  moves  on  down  the  sides,  to 
the  bottom,  completing  the  joint.  Two  men  with 
a  torch  should  be  able  to  open  from  thirty  to  forty 
joints  per  day  on  small-size  pipes.  Torches  suit- 
able for  this  purpose  are  manufactured  and  sold 
by  the  Hauck  Manufacturing  Company,  126  Cres- 
cent street,  Brooklyn,  N.  Y.,  and  by  W.  J.  Mc- 
Leod,  Cincinnati,  O. 

If  such  torches  are  not  available,  it  is  practic- 
able to  melt  out  the  joint  lead  by  means  of  open 
fires  built  around  the  joints.  The  fires  may  be 
made  from  refuse  wood  or  with  coke  which  lights 
easily  and  burns  well  in  open  places,  giving  an 
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intense  heat.  The  joints  should  be  entirely  cov- 
ered, top.  bottom  and  sides,  with  the  fuel  and  care 
should  be  taken  to  save  the  melted  lead. 

UNJOINT1NG    WITH    MACHINE 

After  the  pipe  is  elevated  to  the  surface  of  the 
ground  the  intermediate  joints  may  be  melted  out 
exactly  the  same  as  in  the  trench,  or  it  may  be 
possible  to  open  them  by  the  use  of  a  pipe-cutting 
machine,  some  types  of  which  are  equipped  with 
a  cutting  tool  that  moves  around  and  around  the 
pipe  projecting  into  the  space  between  the  bell 
and  spigot  and  gradually  planing  out  the  lead 
caulking.  These  machines  can  be  more  easily  ap- 
plied to  the  pipe  after  it  is  elevated  on  blocks  or 
trestles  than  when  in  the  trench.  Cutting  ma- 
chines are  generally  possessed  by  the  water  de- 
partments of  cities  and  large  towns  and  may  be 
purchased  from  the  A.  P.  Smith  Manufacturing 
Company.  East  Orange.  X.  J.;  the  Merrill  Man- 
ufacturing Company.  Toledo;  the  Williams  Tool 
Company,  Erie,  Pa.:  and  from  Curtis  &  Curtis 
«  ompany,  Bridgeport,  Conn. 

TRENCHING    AND   BACK-FILUXi.    MACHINES 

If  conditions  are  favorable  for  the  use  of  a 
trenching  machine  to  excavate  for  the  pipe  re- 
moval they  would  probably  be  equally  advantage  - 
ous  for  back-filling  the  trench  by  machinery.  This 
can  be  accomplished  by  various  machines  on  the 
market  that  are  specially  designed  for  this  pur- 
r  some  other  machines  already  in  the  con- 
tractor's equipment  that  may  be  utilized  to  less 
advantage  if  they  are  not  otherwise  employed,  as, 
for  instance,  a  very  light  steam  shovel  or  a  plow 
or  scraper  hauled  by  motor  truck  or  tractor.  The 
most  suitable  plant,  however,  is  some  type  of  lo- 
comotive drag-line  machine. 

Trenching  machines  are  manufactured  by  the 
Buckeye  Traction  Ditcher  Company,  Findlay.  O., 
and  both  trenching  machines  and  back-filling  ma- 
chines are  manufactured  by  the  Austin  Machin- 
ery Corporation.  Railway  Exchange  building, 
Chicago,  and  by  Pawling'  &  Hanischfeger.  Mil- 
waukee. 


Boston  Needs  More  Water 

The  chief  engineer  of  the  state  department  of 
health  of  .Massachusetts.  X.  H.  Goodnough.  testi- 
fied recently  before  the  Committee  on  Water  Sup- 
pi)  of  the  State  Legislature  that  the  Boston  Met- 
ropolitan District  will  begin  to  experience  a  short- 
■  water  within  the  next  five  years  unless 
ire  taken  immediately  to  increase  the  sup- 
ply.  He  urged  the  construction  of  a  reservoir  to 
be  located  at  Enfield  and  to  draw  water  from  the 
water  sheds  of  the  Ware  and  Swift  rivers,  which 
would  have  a  capacity  exceeding  that  of  the  Wa- 
chusett  reservoir  and  would  cost  at  least  $50,- 
000,000.  He  stated  that  the  population  of  the 
Metropolitan  district  has  doubled  in  30  years  and 
is  still  increasing  at  the  same  rate  and  that  it  will 
be  only  two  or  three  years  before  the  consumption 
equals  the  total  resources  of  the  present  reservoirs 
at  Wachusett,  Sudbury  and  I'ramingham,  and 
Lake  Cochituate,  which  latter  is  now  in  reserve. 
The  city  of  Worcester  has  asked  to  be  admitted 
to  the  Metropolitan  water  district  as  it  has  nearly 


reached  the  end  of  its  water  capacity ;  while  Wal- 
tham,  Xewton  and  Brookline  will  soon  be  in  a 
similar  situation. 

Mr.  Goodnough  said  that  "in  1920  we  had  the 
wettest  year  in  the  last  25  or  30.  We  have  had  a 
cycle  of  wet  years.  This  wet  season  runs  about 
15  years.  Within  a  very  few  years  we  will  have 
a  dry  season  and  the  places  which  depend  upon 
the  rivers  for  their  supplies  will  be  in  a  serious 
situation  unless  we  prepare  now  to  meet  the  sit- 
uation." 


Trade  Schools  Necessarv  for  the  Building 
Industry 

The  special  Senate  Committee  on  reconstruc- 
tion and  production,  William  M.  Calder,  chair- 
man, has  issued  to  the  press  a  statement  that  his 
recent  investigation  and  nation-wide  survey  of 
the  housing  situation  of  the  country,  including  a 
questionnaire  to  every  city  and  village  in  tht 
United  States,  shows  that  the  most  important 
problem  facing  the  nation  to-day  is  that  of  ob- 
taining sufficient  skilled  workmen  in  the  building 
trade. 

Senator  Calder  has  therefore  addressed  to  the 
governor  of  every  state  in  the  L'nion  a  letter  urg- 
ing the  establishment  of  trade  schools,  in  which 
he  says,  in  part : 

of  the  outstanding  factors  which  is  now  hampering 
tht  building  industry  is  the  curtailment  at  the  source  of 
the  supply  of  skilled  tradesmen.  The  building  industry  is 
more  highly  organized  than  any  other  large  industry  but 
it  is  noticeable  everywhere  that  its  members  are  now  get- 
ting along  in  years  and  in  some  trades  the  skilled  young 
man   is  a   rarity. 

It  has  been  the  experience  of  the  past  that  the  skilled 
mechanic  in  the  building  trades  drops  out  very  much  earlier 
than  in  other  trades  and  is  forced  to  take  up  other  less 
skilful  employment.  His  pay  has  accordingly  been  some- 
what higher  than  the  usual  run  but  the  necessity  for  con- 
stant replacement  has  been  ever  present. 

The  American  youth  takes  kindly  to  the  particular  trades 
which  require  a  little  more  skill  than  the  others,  and  so  we 
find  among  the  electricians,  the  plumbers  and  the  masons 
numerous  young  men  of  American  birth,  but  such  is  not 
the  case  with  the  other  trades. 

Heretofore,  men  from  foreign  shores,  dissatisfied  with 
the  political  and  social  conditions  existing  in  their  father- 
land, have  come  to  this  country  and.  without  serving  a 
technical  apprenticeship,  they  have  started  at  the  bottom  of 
the  ladder  in  the  building  trades.  Those  who  have  been 
worthy  have  risen  to  heights  limited  <jnly  by  their  ability. 
The  country  was  a  huge  industrial  training  school  where 
the  building  trades  were  taught  largely  to  newcomers  to  our 
shores  but  "the  ravages  of  war  cut  off  this  source  of  supply 
and   the   result   is  apparent  on   every  hand. 

The  remedy  seems  plain— more  apprentices.  This 
f.  the  essence,  for  without  apprentices  we  shall  soon  be 
Short  of  journeymen  net  only,  but  of  foremen  and  practical 
employers.  The  problem  is  -How  shall  this  be  achieved? 
The  best  solution  seems  to  lie  through  the  foStei 
building  tra.le<  schools.  Some  of  the  states  have,  under 
their  labor  codes,  authorized  a  State  Industrial  Commission 
to  operate  an  Aporentice  Department.     .     .     . 

Summarizing  the  above.  1  solicit  your  good  offices  in 
promoting  the  replacement  of  the  fast  dwindling  supply 
of  building  tradesmen  through  an  adequate  system  of  trade 
schools  which  shall  be  conducted  along  lines  mentioned 
above  and  1  request  thai  you  at  your  early  convenient 
give  me  the  benefit  of  vour  counsel  as  to  what  has  been 
done  in  your  state  along  this  line  or  what  you  believe  can 
be  done. 

Yerv  trulv  vours. 
(Signed!   Wii.uam  M.  CaLDBR, 

Chairman. 
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Recent  Legal  Decisions 


The  California  Supreme  Court  holds,  Danielson 
v.  City  of  Bakersfield,  193  Pac.  242,  that  a  fire- 
man, member  of  a  paid  fire  department  main- 
tained l>y  a  municipal  corporation,  is  not  a  la- 
borer, workman  or  mechanic  within  the  meaning 
of  provisions  in  the  State  ('(institution  and  stat- 
utes that  the  time  of  service  of  all  laborers,  work- 
men or  mechanics  employed  upon  any  public 
works  by  the  state,  a  county,  or  a  municipality,  is 
eight  hours  only. 


Kansas  Civil  Code,  Section  662,  provides  that 
nn  action  shall  he  brought  on  a  public  works  con- 
tractor's bond  after  6  months  from  the  completion 

(if  the  public  improvement.  The  Kansas  Supreme 
1  «.ui  i  holds,  Dickey  v.  United  Mates  Fidelity, 
etc.,  Co.,  193  Pac.  340,  that  an  action  on  such  a 
bond  which  is  not  commenced  until  after  6 
months  from  the  completion  of  the  work,  al- 
though begun  within  6  months  after  its  accept- 
ance by  the  municipal  authorities,  is  barred  by 
the  statute.  Acceptance  might  have  been  de- 
layed by  various  causes  which  would  not  have 
delayed  the  time  of  completion. 


The  Wisconsin  Supreme  Court  holds,  Cavil  v. 
Industrial  Commission,  179  X.  \Y.  771,  that  where 
an  excavation  contractor's  employee  consented  to 
be  transferred  to  the  service  of  a  gas  company 
which  was  laying  pipes  in  the  ditches  dug  by  the 
contractor,  and  was  injured  while  winking  for 
the  gas  company,  and  under  its  control,  the  gas 

pany,  and  not  the  contractor,  was  liable  for 

compensation  under  the  Workmen's  Compensa- 
tion \ct:  he  having  become  an  employee  of  the 
gas  company  under  an  implied  contract  of  em- 
ployment though  he  continued  to  work  for  the 
contractor  one  hour  a  day  and  was  continued  on 
his  pay  roll. 


ACCUMULATION    OF    SNOW    AND    ICE    ON    SIDEWALKS 

The  Minnesota  Supreme  Court,  following 
Smith  v.  City  of  Cloquet,  120  Minn.  50,  139  N. 
W.  141.  holds,  in  McManus  v.  City  of  Duluth, 
17' >  \.  \\  .  ('0(i,  that  while  mere  slipperiness  from 
the  accumulation  of  snow  and  ice  upon  a  sidewalk 
does  not  create  a  liability  for  injuries  received  in 
consequence  thereof,  yet  there  may  be  a  liability 
where  the  municipality  negligently  permits  an 
accumulation  of  snow  and  ice  to  such  an  extent, 
and  to  remain  for  such  a  length  of  time,  that  slip- 
pery and  dangerous  ridges  and  irregularities  are 
formed  therein  from  travel  thereon,  or  other 
causes,  thus  rendering  the  walk  unsafe  and  dan- 
gerous for  public  use. 


SUBCONTRACTOR'S    RIGHTS    MEASURED    BY    VOIDABLE 
CONTRACST 

A  contractor  for  bridge  construction  with  the 
city   of   >eattle   without   the   consent   of   the  city 
ii    sublet   certain   excavation    work,   so  that 
the  sub-contract  was  voidable  by  either  party  any 
time  before  such  consent  was  obtained     The  sub- 
actor  abandoned  the  work  when  '.t  was  ap- 
proximate^  half  done  and  when  it  had  been  paid 
.slightly  more  than  half  the  contract  price.     The 
Washington   Supreme   Court  holds,  Dver   Pros., 
etc.,  Iron  Works  v.  Pederson,  192  Pac.  1002,  that 
the  contract,  though  voidable,  measured  the  ;om- 
ion    to    which    the    sub-contractor   was   en- 
titled,  and    it    could   recover   nothing  more   from 
intractor. 


In  an  action  against  the  Town  of  Lausalio,  Cal- 
ifornia, the  -ule  question  was  whether  the  munic- 
ipally owned  water  works  of  the  town  and  its  so- 
called  franchise  for  supplying  water  to  its  people 
could  be  made  the  subject  of  levy  and  sale  upon 
execution  issued  mi  a  money  judgment  obtained 
against  the  municipality.  The  California  District 
Court  of  Appeals,  First  District,  in  Marin  Wa- 
ter and  Power  Co.  v.  ["own  of  Lausalito,  193  Pac. 
294,  answered  the  question  in  the  negative  for  the 
Following  reason:  While  it  may  be  conceded  that 
tin-  -rant  to  a  private  corporation  of  the  right  to 
exercise  such  a  function  as  that  of  supplying 
water  to  a  body  of  customers  for  a  consideration 
in  the  way  of  tolls  would  be  a  franchise  under  the 
accepted  definition  of  that  term,  the  court  does 
not  think  that  definition  is  to  be  extended  to  simi- 
lar  powers  and  activities  when  these  are  being 
exercised  by  a  public  corporation  by  virtue  of  the 
powers  possessed  by  it  under  the  Constitution 
and  Laws  of  the  state.  Nor  can  it  be  rightly  ex- 
tended to  such  powers  and  functions  when  exer- 
cised by  a  public  corporation  within  the  domain 
of  its  sovereign  and  under  the  authority  and 
I'oweis  with  which  it  is  invested  as  such  public 
corporation  by  the  Constitution  and  Laws  of  the 
state,  and  sections  388  and  389  of  the  California 
Civil  (Ude.  providing  for  the  sale  of  franchises 
under  execution,  has  no  application  to  such  pub- 
lic uses. 

In  denying  a  rehearing  of  the  case  the  Cali- 
fornia Supreme  Court  holds  that  the  fact  that  the 
town  is  a  public  corporation  does  not  determine 
the  question  whether  or  not  its  property  is  sub- 
ject to  execution.  The  true  rule  is  that  the  prop- 
erty which  it  holds  for  the  purpose  of  exercising 
its  governmental  powers  or  for  the  purpose  of 
exercising  its  constitutional  power  to  operate 
water  works  to  supply  its  inhabitants  with  water 
or  other  like  public  purposes  is  not  subject  to 
execution;  the  reason  being  that  to  subject  it  to 
sale  would  interfere  with  the  exercise  by  the  city 
of  some  of  the  powers  for  which  it  was  organized. 


PUBLIC     WO  RKS 


Vol.  50,  No.  9 


NEWS  OF  THE  SOCIETIES 


Feb.  28  —  CHICAGO  SECTION. 
AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL   ENGINEERS. 

March      1— INDIANAPOLIS     CHAP- 
TER,   AMERICAN    ASSOCIATION    OF  < 
ENGINE)  IRS 

March  1 — CLEVELAND  SECTION 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Cleveland  Engi- 
neering Society  rooms. 

March  a— MINNESOTA  SECTION. 
\MK1M'\X  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  St.  Paul  Associa- 
tion.     Open  forum  meeting. 

March  4 — METROPOLITAN  SEC- 
TION \MER1CAN  SOCIETY  OF  ME- 
CHANICAL       ENGINEERS.  Robert 

Tr<-at    Hote'.,    Newark,    N.    J. 

NEW  ENGLAND  WATER  WORKS' 
ASSOCIATION.  March  meeting,  Cop- 
ley Square  Hotel,  Boston.  Secretary, 
Frank    .1.    Gifford,    Dedham.    Mass. 

March  11  —  ROCHESTER  (N  .Y  i 
ENGINEERING   SOCIETY. 

March  11—  AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  En- 
gineering Societies  Building,  New 
York   City. 

March  11-12  —  NORTHWESTERN 
ASSOCIATION  OF  GENERAL  CON- 
TRACTORS. St.  Paul  Hotel.  St.  Paul, 
Minn. 

March  14— AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  The  third 
annual  railroad  conference.  Chicago. 
March  15-17  —  AMERICAN  KAIL- 
WAY  ENGINEERING  ASSOCIATION. 
Chicago. 

March  18— SCHENECTADY  SEC- 
TION AMERICAN  INSTITUTE  OF 
ELECTRICAL    ENGINEERS. 

March  SS-2*— AMERICAN  WATER 
WORKS  ASSOCIATION.  Illinois  Sec- 
tion. Annual  meeting,  Chicago,  C.  C. 
Habermeyer,    Secretary,    Urbana.    III. 

Mar.-h  30— INTERNATIONAL  AS- 
SOCIATION OF  FIRE  ENGINEERS. 
Directors'  meeting.  Atlanta,  Ga.  Sec- 
retary. James  T.  MuLcahey,  Yonkers, 
N.    Y." 

Apr.  8—  ROCHESTER  (N.  Y.)  EN- 
GINEERING. 

April  16— AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  Joint 
meeting  with  the  Association  of  Iron 
and  Steel  Electrical  Engineers.  Pitts- 
burgh.   Pa. 

April  18-23  —  UNITED  STATES 
GOOD  ROADS  ASSOCIATION.  Greens- 
boro, N.   C. 

\pril  21-22 — BANKHEAD  NATION- 
AL HIGHWAY  ASSOCIATION.  5th 
annual  convention.  Greensboro,  N.  C. 
Secretary,  J.  A.  Routree.  Birming- 
ham,   Ala. 

April  27— AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.  Annual  conven- 
tion.    Houston,  Texas. 

April  H7-29— UNITED  STATES 
CHAMBER  ^F  COMMERCE.  9th  an- 
nual  meeting     Atlantic   City.  N.   J. 

May  0-11  AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  7th  annual 
convention.     Buffalo. 

Ma>-  0-12  —  SOUTH-WEST  WATER 
WORKS  ASSOCIATION.  Oklahoma 
Citv.      Headquarters    Skirvin    Hotel. 

May  17-19— NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.     Fort   Wayne   .Ind. 

jnIle — CONFERENCE  OF  MAYORS 
\\l>  OTHER  CITY  OFFICIALS.  State 
of  N.  Y.  12th  Annual  Conference. 
Elmira,   N.   Y. 

Jane  0-10— AMERICAN  WATER 
TER  WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland.  Ohio.  Sec- 
retary. J.  M.  Diven,  153  West  71st 
St..  New  York. 

June  7-0— NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.     San   Francisco.  Cal. 

Oct.,  1021— IOWA  SECTION.  AMER- 
ICAN WATER  WORKS  ASSOCIA- 
TION.      Seventh       annual        meeting. 


IMERH'.VN     engineering 
COUNCIL 

Lawrence  Wilkerson  Wallace  was 
elected  secretary  of  American  Engi- 
neering Council  at  the  meeting  of  the 
executive  board  in  Syracuse,  N.  Y.,  on 
February  14,  succeeding  L.  P.  Alford, 
of  New  York,  who  has  been  acting 
secretary  since  the  formation  of  the 
council  in  Washington  on  November 
19,  1920.  Mr.  Wallace  has  been  one  of 
the  most  active  figures  in  the  council 
and  from  the  time  it  was  organized 
has  been  its  treasurer.  As  vice-chair- 
man of  the  council  Mr.  Wallace  has 
been  directing  the  work  of  the  commit- 
tee on  Elimination  of  waste  in  indus- 
try, one  of  the  principal  committees  of 
the  council  whose  SGOpe  following  the 
Syracuse  meeting  will  be  greatly 
broadened. 

Mr.  Wallace,  now  at  the  temporary 
headquarters  of  the  council  in  the  En- 
gineering Societies'  building,  New 
York  City,  will  soon  transfer  his  activ- 
ities to  Washington,  where  the  council 
has  established  permanent  national 
headquarters  in  the  McLachlen  build- 
ing. The  Employment  Service  Bureau 
will  be  continued  in  New  York,  where 
Walter  V.  Brown  is  in  charge. 

The  council,  at  the  Syracuse  meeting, 
gave  formal  approval  to  the  action  of 
the  committee  on  procedure  requesting 
that  President  Harding  put  an  engineer 
on  the  Interstate  Commerce  Commis- 
sion. The  procedure  committee  was 
authorized  to  name  six  qualified  engi- 
neers when  requested  to  do  so.  Activ- 
ity in  behalf  of  a  National  Department 
of  Public  Works  will  be  continued  by 
the  council  through  the  Public  Affairs 
Committee.  It  was  recommended  that 
engineering  efforts  be  extended  to  the 
whole  question  of  government  reorgan- 
ization planned  under  a  special  con- 
gressional committee. 

The  plan  for  the  registration  of  en- 
gineers as  presented  in  the  council's 
report  was  endorsed  and  the  appoint- 
ment of  another  committee  was  author- 
ized. The  Russian  Affairs  Committee 
was  made  a  new  committee  on  Inter- 
national Relations,  the  personnel  of  the 
old  committee  being  retained. 

An  invitation  from  Philadelphia  en- 
gineers to  hold  the  April  meeting  in 
that  city  was  accepted.  The  June  meet- 
ing will  be  held  in  St.  Louis. 

The  council  decided  to  recommend 
to  President  Harding  that  an  engineer 
he  appointed  assistant  secretary  of 
war.  No  action  was  taken  relative  to 
the  National  Civic  Federation.  Fuel 
Conservation,  or  Merchant  Marine 
Committee  appointments.  The  Com- 
mittee on  Public  Affairs  was  author- 
ized to  recommend  the  congressional 
appropriation  to  investigate  deeper  wa- 
terways— St.  Lawrence  project. 

THE     NEW     ENGLAND     WATER 
WOltKS    ASSOCIATION 

The  March  meeting  of  this  associa- 
tion will  be  held  at  Copley  Square  Ho- 
tel. Boston,  March  9. 

Program :  11  a.  m.,  meeting  of  the 
executive  committee  at  the  headquar- 
ters, Tremont  Temple.  1  p.  m..  lunch 
will  be  served  at  Copley  Square  Hotel. 


2  p.  m.,  papers,  "Pipe  Extension 
Charges,"  by  Nicholas  S.  Hill,  Jr., 
consulting   engineer,    New   York   City. 

"Cast  Iron  Pipe,  the  Method  of 
Manufacture  and  Its  Inspection,"  by 
William  R.  Conard,  consulting  engi- 
neer. Burlington.  N.  J.,  illustrated. 


The  annual  meeting  and  exhibition 
of  this  society  was  held  at  Chicago  on 
February  9-12.  A  large  attendance  was 
present,  and  all  joined  in  the  discus- 
sion of  technical  papers,  showing  a 
lively  interest  which  made  the  conven- 
tion highly  successful.  And  the  exhi- 
bition of  equipment  and  materials  was 
excellent,  notable  both  for  its  size  and 
variety. 

At  sessions  devoted  to  sub-grade  de- 
sign and  research,  probably  the  highest 
point  of  interest  was  reached.  Impor- 
tant speakers  on  this  subject  were  H. 
G.  Shirley,  F.  H.  Eno  and  Clifford 
i  ilder.  H.  C.  Sylvester,  Jr.,  presented 
a  paper  on  highway  finance  which  was 
given  great  importance.  W.  A.  Rogers, 
R.  G.  Collins  and  A.  R.  Hirst  then 
addressed  the  meeting  on  the  subject 
of  contractual   relations. 

The  chief  business  of  the  meeting 
was  the  presentation  and  discussion  of 
resolutions.  X"  formal  action  was 
taken  as  to  the  place  of  the  next  meet- 
ing, but  Chicago  was  favored  because 
of  its  central  location. 

t'OI.ORAIJO    SOCIETY    OK    ENGI- 
NEERS 

At  its  annual  meeting  on  January  19, 
the  Colorado  Society  of  Engineers 
elected  the  following  officers:  Presi- 
dent. 1-".  C.  Dreher ;  vice-president,  R. 
M  Hosea;  secretary,  C.  M.  Lightburn. 
The  following  addresses  were  given : 
"Engineers'  Problem  of  the  West,"  by 
Fred.  J.  Lucas;  "Transportation,"  by 
John  Crook ;  and  "Engineers'  License 
Law,"  by  Senator  Walter  O'Brien. 

PROVIDENCE     ENGINEERING    SO- 
CIETY 

This  society  at  its  fifth  annual  ban- 
quet on  February  1  was  addressed  by 
Professor  William  J.  Cunningham  on 
"Federal  Control  of  Railroads."  Ar- 
thur P.  Russell,  vice-president  of  the 
X.  V..  X.  H.  &  Hartford  R.  R.,  also 
discussed  the  subject. 
JAMESTOWN  ENGINEERING  SO- 
The  Jamestown  Enginering  Society 
was  organized  at  a  recent  meeting  with 
the  following  officers  :  President,  Wal- 
ler F.  Shaw;  vice-president,  E.  C.  Dol- 
lard ;  secretary,  H.  G.  Garlock,  and 
treasurer,  F.  A.  Irvine. 

UNITED    ENGINEERING     s(>(  IET\ 

The  United  Engineering  Society, 
New  York,  at  its  annual  meeting  held 
(in  lanuary  27.  elected  the  following 
officers  :  President,  J.  Vipond  Davies  ; 
first  vice-president,  Calvert  Townley; 
second  vice-president,  W.  L.  Saunders; 
secretary.  Alfred  D.  Flinn ;  treasurer, 
Joseph  Struthers;  assistant  treasurer, 
(,e.  irye  H.  Pegram. 

IOWA  ENGINEERING  SOCIETI 
The  directors  of  the  Iowa  Engineer- 
ing Society  have  elected  Lloyd  A.  Can- 
field  of  Des  Moines  secretary-treasurer 
to  succeed  John  H.  Dunlao.  who  was 
chosen  president  at  the  annual  meeting 
mi  January  20. 
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PUBLIC      WO  R  K  S 


New   Appliances 


Describing  New   Machinery.    Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installat icus 


I  -  Slump  mixer  loader,  manufac- 
tured by  the  Stamp  Machine  Co.,  picks 
lip  sand  and  stone  from  ground  Stor- 
age piles,  measures  them  to  exact  pro- 
portions and  conveys  them  in  measured 
batches  to  the  mixer.  It  is  suitable 
where  material  is  dumped  on  the  sub- 
grade,  or  where  the  material  is  piled  at 
stations  or  intersections.  On  building 
work  it  takes  the  place  of  costly  over- 
head hins  and  devices.  It  consists  pri- 
marily "I'  a  long,  longitudinal,  struc- 
tural framework,  mounted  on  self-pro- 
pelled  truck  wheels  with  the  rear  end 
d  upwardly.  A  rubber  belt  con- 
veyor of  standard  design  is  mounted  in 
i!n-  lower  part  of  this  steel  framework. 
This  runs  continuously  and  material 
dropped  "ii  to  same  is  carried  at  a 
speed  of  -t"U  feet  per  minute  and  dis- 
charged into  the  mixer  skip. 

The  top  of  the  framework  carries 
the  elevating  unit  or  digger  elevator, 
mounted  on  wheels  and  movable  back 
and  forth  longitudinally.  The  end  can 
he  raised  and  lowered  and  also  swung 
in  a  complete  horizontal  circle.  A 
separate  four-cylinder,  gasoline  engine 
is  used  to  drive  this  digger-elevator. 
It  is  fitted  with  power  feed  back  and 
forth  along  the  frame.  Tile  operator 
i  hi  quickly  and  easily  adjust  it  to  dig 
at  any  part  of  the  material  piles,  on 
either  side  of  the  machine.  The 
buckets',  when  worked  to  full  capacity, 
will  elevate  about  %  cubic  yards  per 
minute. 

The  buckets  never  work  closer  than 
:;  or  4  inches  from  the  ground.  A  man 
who  can  he  1  rained  to  he  careful,  cleans 
up  the  material  and  shovels  it  into  the 
buckets,  The  digger-elevator  dis- 
charged into  a  measuring  hopper,  with 
a  number  of  adjustable,  graduated 
compartments  that  is  moved  along  the 
frame  by  a  cable.  To  begin,  all  com- 
partments of  the  hopper  except  one, 
sufficient  for  about  6  to  9  batches,  are 
filled  with  sand.  Then  the  digger  is 
swung  to  work  on  the  stone  pile.  Ai 
the  compartments  of  sand  are  emptied 
'one  to  a  batch),  they  are  refilled  with 
stone.     In  this  way  the  hoppers  serve 


«HSTi\i.imiM.    STREET!     I.WIP- 

ii  issued  by 
t'ie  VVestinghouse  Electric  &  Manufac- 
turing  !   Utter    Works. 

South    Bend,    Indiana,    describing    and 

•use  Luxso- 
l.te  fixtures  for  street  lighting.  Style 
numlii  ;  ii  these  fixtures,  to- 

;  ether  with  prices,  are  given  in  this 
circular. 

The  i  I.  type  (east  iron)  I.uxsolite 
fixtures  are  used  with  Westinghouse 
Ma/da  ('  lamps  in  the  sain,  manner  as 
former  types  of  I.tixsolile  fixtures  for 
the  righting  of  residential  streets, 
parks,  and  other  large  outdoor  spaces. 
Their  very  rugged  construction  makes 
them  especially  useful  for  the  hard 
service  required  of  street  lighting  fix- 
tures the  cast  iron  casings  cannot  be 
dented,  for  districts  requiring  an  ex- 
traordinarily sturdy  and  compact  unit 
the  cast  iron  fixture,  by  reason  of  its 
additional  ruggedness  and  weight,  is 
especially  valuable. 

Tlie  weight  of  the  Type  C  I  Luxso- 


mres  has  been  kept  well  under 
that  of  the  standard  enclosed  arc 
lamps  formerly  used,  so  that  no  diffi- 
culty may  be  experienced  in  the  use  of 
ihe  same  line  equipment  with  the  new 
fixtures. 

A  refractor  of  the  skirted  type  is 
recommended  where  distribution  of  the 
nature  given  h\   refracting  glassware  is 

uitage.      The    skirted    refractor 

i  good  distribution  of  the  light 

close  to   the  horizontal  angles  and  at 

e  time  throws  sufficient  light  on 
.  e  street  beneath  the  lamp  ot  prevent 
the  dim  appearance  produced  by  using 
■.1  type  refractor.  The  diffusing 
skirt  cuts  off  the  direct  rays  of  the 
nigh  intensity  filaments,  which  are  ex- 

.,  hen  used  with  the  band-type 
refractor.  The  skirted  refractor  thus 
gives  the  advantages  of  both  the  bowl- 
type  and  hand-type  refractor  with 
comparatively  little  reduction  in  candle- 
power  at  angles  close  to  the  horizontal. 
or  in  the  overall  efficiency  of  the  com- 
nlete  unit. 


as  a  storage  for  one  material  while  the  the  digger-elevator,  will  occupy  the 
digger  is  working  on  the  other.  The  length  >'i  a  flat  car. 
digger  operates  approximately,  during  The  manufacturers  claim  that  a  me- 
the  time  required  for  three  or  four  chanical  loader  will  enable  contractors 
hatches  on  sand  and  six  to  eight  to  use  larger  mixers  on  roadwork, 
hatches  on  stone.  and   that    with   material    stored   on   the 

The  Stamp  mixer  loader  is  equipped  grade  delays  are  eliminated,  so  that  the 
with  a  forward  and  reverse  traction  mixer  can  lie  operated  to  full  capacity 
mechanism,  operated  by  a  25  h.  p.  4-  in  hours  per  day. 
cylinder  gasoline 
engine  which  also 
operates  the  left 
conveyor.  It  is 
also  equipped  with 
a  4-wheel  steering 
device  which 
makes  it  easy  to 
turn  corners  at  a 
small  radius.  The 
front  section  be- 
yond the  wheels, 
and  the  rear  in- 
clined section,  can 
be  easily  discon- 
nected for  ship- 
ment. The  main 
framework,    with 


LOCATION     AND    OPERATION    OF    MIXER     LOADER 

COMMANDING    32    x    87    FOOT    SPACE 

BEHIND    MIXER 


HANDLING    AND    MEASURING    AGGEGATE    FROM 
SUB-GRADE   TILES  TO   PAVING  MIXTURE 
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PERSONALS 


DRIVING    A    70-FOOT    PILE    TO    FULL    PENETRATION    IN 
10  MINUTES  WITH    DOl    B]  I      VI    tTNG   STEAM    HHAMMER 


HcKIERNAN-TERR)      STB  VM 
HAHMEBS 

Bulletin  No.  28  of  the  McKiernan- 
Terry  Drill  Company  gives  drawings 
and  specifications  of  eight  sizes  of 
double  acting  steam  hammers  with  net 
weights  of  145  to  13,100  pounds  and  ex- 
treme length  of  95  inches.  They  have 
strokes  of  3%  inches  to  18  inches,  de- 
livering blows  of  98  to  22,086  net 
pounds  energy,  and  requiring  boilers 
of  from  10  to  60  h.  p.  or  from  75  to 
600  cubic  feet  of  compressed  air  per 
minute.  They  will  drive  round  piling 
to  a  penetration  of  from  6  to  60  feet 
in  average  material. 

These  hammers  were  the  first  double 
acting  pile  hammers  commercially  in- 
troduced in  America,  and  are  especially 
advantageous  for  driving  sheet  piles 
and  batter  piles  and  for  extraordinarily 
hard  driving.  The  smallest  size,  used 
for  driving  light  sheet  piles,  can  be 
handled  without  tackle  and  the  larger 
sizes  are  used  in  a  reverse  position  for 
pulling  sheet  piles  which  are  thus  very 
effectively  removed  under  difficult  con- 
ditii  -us. 

Some  of  the  largest  piles  ever  driven, 
consisting  of  two  timbers  bolted  to- 
gether, making  a  combined  cross  sec- 
tion  of  I"*1-'  x  15%  inches,  were  70  feet 
long  and  wert  driven  at  the  rate  of  two 
per  day  penetrating  35  feet  through 
i  ni  the  bed  of  the  Thames  river, 
London,  where  a  five-ton  drop  hammer 
required  [our  days  for  driving  the  same 
piles. 


The  accompanying  illustrations  shows 
one  of  these  hammers  driving  48  70- 
foot  piles  with  18-inch  butts,  in  one  day 
without  jetting  and  without  injury, 
where  similar  piles  of  the  same  job, 
driven  by  6,500-pound  drop  hammers 
and  hydraulic  jets,  were  driven  much 
more  slowly  and  were  badly  injured  by 
driving.  The  bulletin  contains  numer- 
ous pictures  and  data  of  pile  hammers 
installed  on  different  jobs  which  are 
briefly   described. 


INDUSTRIAL  NOTES 

The  Combustion  Engineering  Cor- 
poration, New  York  City,  has  opened  a 

In. inch    office   at    521    Candler   building, 
Atlanta,  Ga.,  in  charge  of  A.  A.  Hutch- 

itlsi  ill. 

The  name  of  the  Whiting  Foundry 
Equipment  Co.  has  been  changed  to  the 
Whiting  Corporation.  The  general  of- 
fices and  works  of  this  corporation  are 
located  at  Harvey,  111.,  where  they 
manufacture  electric  traveling  cranes 
and    complete    foundry    plants. 

The  Lake  Shore  Motor  Bus  Corpora- 
tion, a  holding  company,  has  taken 
over  the  business  of  the  American 
Motor  Bus  Corporation  and  the  Chi- 
cago   Motor   Bus   Company. 

loscph  E.  Nelson  &  Sons  announce 
the  appointment  of  J.  B.  French,  as 
chief  engineer  of  the  firm. 


Mills,  Thornton  A.,  has  accepted  a 
position  as  civil  engineer.  Department 
of  Public  Works,  Manila,  P.  I. 

Letts,  Joseph  C,  has  been  appointed 
construction  engineer  in  the  U.  S.  Pub- 
lic Health  Service,  with  headquarters 
at  Waukesha.  Wis. 

Garvin,  Samuel  H„  has  been  ap- 
pointed city  engineer  of  Bowling 
Green,   Ky. 

Yorath,  C.  J.,  has  been  appointed 
commissioner  of  public  works  and  utili- 
ties at   Edmonton,   Alberta. 

Pearce,  W.  G.,  has  been  appointed 
assistant  designing  engineer  of  the 
sewer  section.  Department  of  Public 
Works,   Toronto. 

McKinnon,  Ronald,  has  been  ap- 
pointed city  engineer  of  Sydney,  N,  S.. 
to  succeed  N.  K.  Hay,  who  resigned. 
Goebel,  Norman  J.,  has  been  ap- 
pointed engineer  for  the  Board  of 
Water  Commissioners,  to  succeed  W. 
G.  Worden,  who  resigned. 

McClenahan.  Robert  A.,  has  been 
appointed  city  engineer  of  Astoria, 
i  ire. 

Shaffer.  Philip  H.,  has  been  ap- 
pointed engineer  of  Somerset  County, 
Pa. 

Parks.  O.  E..  has  been  appointed  su- 
perintendent of  highways,  sewers  and 
water    works    of    Westfield.    Mass. 

Stevenson,  D.  W  ..  has  been  appointed 
to  the  Florida  State  Road  Department 
to   succeed   Edward   Scott. 

Tee.  Alfred  S.,  for  14  years  city 
engineer  of  Astoria.  Ore.,  has  resigned. 
Cade.  K.  C.  has  resigned  as  county 
engineer  of  Dickerson  county.  Texas. 
fohnson,  W.  D..  has  recently  been 
appointed  engineer  of  Black  Hawk 
county,    la. 

Atkins.  Dudley.  Jr.,  has  be^n  ap- 
pointed county  engineer  of  Osage 
county.   Kan. 

Tutewiler,  Charles  A.,  has  resigned 
a-  member  of  the  Florida  State  Road 
Department. 

Dobbin,  Jay  H.,  has  been  appointed 
to  the  Oregon  State  Highway  Commis- 
sii  ni. 

Kennedy.  J.  E..  formerly  city  engi- 
neer of  Vancouver.  B.  C,  Canada,  died 
recently   at   (  hven    Sound,   Ont. 

Dilling,  A.  W.,  has  been  appointed 
chief  engineer  and  S.  T.  Smetters  main- 
tenance engineer  of  the  Sanitary  Dis- 
trict  of   Chicago. 

Kennedy,  C.  H..  has  been  appointed 
general  sales  manager  of  the  Kennedy 
Valve  Co.,  Elmira,  X.  V. 

Hendry.  W.  A,  of  Halifax.  X.  S.. 
lias  been  appointed  chief  engineer  to 
the  Provincial  Highways  Board  of 
Nova  Scotia. 

Wright,  C.  R..  is  now  assistant  engi- 
neer for  the  Port  of  Grays  Harbor  at 
Aberdeen,  Wash.,  in  charge  of  all  har- 
bor improvement  work  under  the  di- 
rection of  C.  A.  Strong  of  Tacoma. 
Wash. 

McFarland,  Robert,  has  been  ap- 
pointed superintendent  of  water  works. 
Brandon,  Manitoba,  Canada. 

Blanchard,  Arthur  H..  consulting 
highway  and  transport  engineer  of  Ann 
Vrbor,  Mich.,  has  been  engaged  by  the 
city  of  Colorado  Springs  in  connection 
witli  its  $1,200,000  paving  program. 


PUBLIC  WORKS. 


CITY 


COUNTY 


STATE 


A  Combination   of  "Municipal  Journal"  and  "Contracting" 

ed    as.  Second-Class    matter    at    the    Post    Office    at    Floral    Park,    N.    Y..   August   27.    1920,    under   the   Act   of    March   3.    1879. 


FLORAL  PARK.   MARCH  5.    1921 


No.  lo 


The  Georgetown  Bridge 


$2,250,000  concrete  arch  structure  70  feet  wide  and  1,277  feet  long  to  carry 
highway  and  trolley  tracks  across  the  Potomac  on  seven  rib  arch  spans  of  85 
to  208  feet.    Piers  built  in  special  sheet   pile  cofferdams.     Concrete  mixed  in 

two  plants. 


The  Georgetown  bridge  across  the  Potomac  river 
is  at  the  site  of  the  famous  old  wooden  canal  aque- 
duct bridge  built  80  years  ago  since  replaced  b) 
steel  trusses.  It  will  connect  M  Street  between 
34th  and  35th, Georgetown,  D.  C,  with  the  U.  S. 
Reservation  at  Rosslyn,  \'a.  It  is  a  monumental 
structure  of  reinforced  concrete  with  seven  seg- 
mental arch  spans  85  to  208  feet  long,  carrying  two 
s-foot  sidewalks,  two  16-foot  roadways,  and  two 
trolley  tracks  across  the  Chesapeake  &  <  Ihio  canal, 
the  street  and  the  river  at  a  maximum  height  of  72 
feet  from  low  water  level  to  the  intrados  of  the  main 
arch  span  and  81  feet  to  the  roadway.  The  main 
structure  is  1,227  feet  long  and  70  feet  wide  and  is 
extended  to  a  total  length  of  2,700  feet  by  the  ap- 
proaches, one  of  which  is  curved  90  degrees. 

The   bridge,   which   is  of   a   handsome   type   and 
impressive  proportions,   will  be  in   the  nature  of  a 
memorial  to  Francis  Scott  Key,  author  of  "The  Star 
Spangled   Banner,"  whose  home  was  near   the  site. 
It's  construction  was  authorized  by  Congress  in  1916 
and  has  been  provided  for  by  appropriations  total- 
ing $2,250,000.     It  is  be- 
ing   built    by    force    ac- 
count,   under    the    direc- 
tion of  the  Corps  of  En- 
gineers,    United     States 
Army,    who    use    for    it 
floating     equipment     be- 
longing to  the  War  De- 
partment. 

The  superstructure  is 
supported  on  five  river 
piers  30  feet  wide  and 
three  others  of  some- 
what smaller  dimensions, 
each  of  which  carries 
three  hollow  reinforced 
concrete  shafts  about  85 
feet  high  from  low  water 

i„       l    ;       4.U       u  r    a  SKEWBACKS    FOR    ARCH    RI1 

level  to  the  base  of  the  arch  truss 


parapet  which  protects  the  sidewalk  on  each  side 
of  the  structure.  The  shafts  are  slightly  bat- 
tered and  are  ornamented  by  projecting  courses 
and  moldings  at  the  spring  line  and  at  the  top. 
The  end  piers  form  part  of  the  abutments,  having 
heavy  longitudinal  sidewalks  to  retain  the  inte- 
rior fill  on  the  sloping  banks. 

The  arch  spans  have  three  reinforced  concrete  ribs 
carrying,  at  the  ends  and  on  the  haunches,  trans- 
verse spandrel  walls  about  80  feet  apart  on  centers, 
which  support  longitudinal  spandrel  arches.  At  the 
crown  there  are  transverse  spandrel  walls  about  G 
feet  apart  which,  with  the  spandrel  arches,  support 
the  flat  reinforced  concrete  roadway  slabs. 

MAIN    PIERS 

Each  pier  has  triple  shafts,  one  in  the  plane  of 
each   rib,    with    thick    reinforced    concrete   exterior 
walls  enclosing  vertical  walls  covered  on  top  by  the 
roadway  slabs.    At  each  pier  the  two  end  shafts  are 
duplicates   and   are   smaller  than   the   center   shaft, 
from   which   they   are   entirely   separate  except   for 
the  top  and  bottom  con- 
nections.   The  pier  walls 
parallel  to  the  axis  of  the 
bridge    are    planes    and 
have  a  uniform  thickness 
of    3    feet.      The    walls 
transverse  to  the  axis  of 
the  bridge  have  a  thick- 
ness of  1  foot  10-54  inches 
and  are  offset  1  foot  7$i 
inches  from  the  ends  of 
the  longitudinal  walls  so 
that  the  latter  practically 
form  pilasters  at  the  cor- 
ners   of   each    shaft    and 
additional     pilasters    are 
formed     at     the     center 
points  of  the  walls  of  the 
center  shafts. 
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All  of  the  walls  are  reinforced  with  V-j-inch  square 
vertical  and  horizontal  bars  near  each  surface.  In 
the  main  piers  the  shafts  are  30  feet  wide  in  the. 
direction  of  the  bridge  axis;  the  outer  ones  are  11 
feet  wide  and  the  center  one  is  21  feet  wide  trans- 
verse to  the  bridge  axis.  The  feet  of  the  shaft 
walls  are  seated  in  recesses  on  top  of  the  piers,  and 
are  filleted  out  to  give  them  bearings  about  twice 
as  great  as  the  normal  cross  section  of  the  wall. 

MAIN    ARCH 

The  center  ribs  of  the  main  arch  have  a  width 
of  '.'1  feet  transverse  to  the  bridge  axis  and  the  side 
ribs  have  widths  of  1 1  feet.  The  ribs,  1 1  feet  6 
inches  apart  in  the  clear,  are  connected  by  deep 
trasverse  braces  IS  inches  thick  and  about  20  feet 
apart.  The  vertical  thickness  of  the  rib  at  the  crown 
is  5  feet  (i  inches  and  the  radial  thickness  at  the 
skevvback  is  !)  feet  (i  inches.  The  clear  span  of  the 
center  and  largest  arch  is  208  feet,  and  the  rise 
of  the  intrados  is  (>2  feet.  The  radius  of  the  in- 
trados  is  lOcS.S  feet  at  the  crown  and  142.5  feet  at 
the  haunches  while  that  of  the  extrados  is  124. S  feet 
at  the  crown  and  l-H-f.'i    feet  at  the  haunches. 

Each  half  of  the  arch  rib  is  made  with  twelve  sec- 
tions numbered  according  to  the  sequence  of  con- 
struction from  the  crown  down  1,  3,  5,  T.  9,  11,  10, 
12,  8,  6,  4  and  2.  Section  12  is  a  key  section  only 
about  3  feet  thick  which  separates  sections  8  and  10 
forming  construction  joints  with  them.  Section  13 
also  about  3  feet  thick  is  the  crown  key  with  con- 
struction joints  between  it  and  sections  1-1.  on 
opposite  sides.  The  skewback  bearings,  radial  to 
the  arch  curve,  are  recessed  in  the  solid  pier  con- 
crete to  engage  a  shoulder  of  the  arch  rib. 

The  arch  ribs  are  reinforced  by  horizontal  rods 
and  rods  parallel  to  the  intrados  and  extrados  that 
overlap  successive  sections.  The  lower  ends  of  the 
vertical  spandrel  walls  projecting  a  little  beyond 
the  extrados  are  connected  integral  with  the  sections 
of  the  arch  ribs  that  support  them  and  are  bonded 
to  them  by  bent  reinforcement  rods  parallel  to  the 
arch  ribs  and  parallel  to  the  wall. 

The  spandrel  walls  support  three  full  centered  re- 
inforced concrete  arches  of  about  15  feet  10-inch 
span   and   one   segmental   arch,   all   concreted   solid 
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over  the  haunches  to  the  horizontal  surface  at  about 
the  same  elevation  as  the  extrados  at  the  crown. 
This  forms  a  platform  about  80  feet  long,  from 
the  extremities  of  which  at  the  haunches  to  center 
of  the  span  there  are,  on  top  of  the  inch  ribs,  12-inch 
transverse  walls  4  feet  loy2  inches  apart  at  the 
centers.  These  walls  carry  the  reinforced  concrete 
floor  slab  10  inches  thick  that  is  continuous  from  end 
to  end  of  the  bridge  and  from  side  to  side,  spanning 
the  spaces  between  the  arch  ribs  and  provided  with 
transverse  expansion  joints  supported  on  double 
posts  at  the  ends  of  the  spandrel  arches.  ( )ver  the 
center  rib  there  are  depressions  in  the  floor  for  the 
electric  railway  tracks,  and  the  roadways  and  side- 
walks are  elevated  sufficiently  for  drainage  pur- 
poses. The  other  spans  are  similar  to  the  center 
span. 

CONSTRUCTION    OF    SUBSTRUCTURES 

The  excavation  for  the  south  abutment  was  car- 
ried down  through  60  feet  of  old  earth  fill  and  to 
rock  at  the  depth  of  91  feet,  the  pit  being  sheeted 
and  heavily  timbered  to  resist  the  earth  pressure 
from  the  steep  hillside.  Although  there  was  a  clear- 
ance at  the  surface  of  the  ground  of  3  feet  between 
the  neat  line  of  the  concrete  and  the  face  of  the 
excavation  when  the  work  was  started,  the  earth 
pressure  was  so  great  that  it  moved  the  entire  tim- 
ber framework  3  feet  down  hill  and  compressed  the 
12  x  12-inch  waling  timbers  to  a  thickness  of  o 
inches  where  they  took  bearing  against  the  hori- 
zontal cross  struts. 

The  river  piers  were  built  on  solid  rock  originally 
covered  with  3  or  4  feet  of  mud  and  about  22  feet 
of  water.  They  were  constructed  in  4.")  x  103-foot 
cofferdam  s,  made  with  special  combination  sheet 
piles  braced  by  an  interior  wooden  framework.  The 
piles  were  designed  to  utilize  for  preliminary  tem- 
porary service  part  of  the  structural  steel  de- 
signed for  permanent  use  in  the  roadway  platforms. 
The  male  units  were  simple  12-inch,  31. 5-pound 
I-beams  with  their  flanges  engaging  recesses  in  the 
female  units  each  of  which  was  composed  of  two 
7-inch  channels  with  flanges  turned  in  and  a  5  x  5- 
inch  full  length  wood  filler  bolted  between  their 
webs. 

*4rfi_—»<--iM'..>,  The    cofferdam    frameworks, 

requiring  about  90,000  feet  of 
timbers  B.  M.,  were  completely 
framed  and  finished  on  shore, 
launched  from  ways,  towed  to 
position  and  sunk.  After- 
wards the  sheeting  around  the 
frame  work  was  driven  by  a 
hammer  installed  in  the  swing- 
ing leads  of  a  floating  pile 
driver.  Tide  holes  8  inches  in 
diameter  were  provided  for 
safety  and  the  mud  and  gravel 
in  the  bottom  of  the  cofferdams 
were  removed  by  an  airjack. 
alter  which  the  cofferdams 
were  scaled  by  depositing  a  3- 
foot  bed  of  concrete  under  wa- 
ter through  a  tremie.  After  the 
concrete  had  set  the  cofferdams 
were  pumped  dry  in  about 
six      days      each,      using      one 
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8-inch  and  "in-  5-inch  pulsometer  and  one  G  inch 
Emerson  pump.  Afterwards  they  were  kepi  dry 
li\   use  of  a  single  5  inch  pump. 

KIN'C  Id'  I  I  M. 

I  In-   piers   were  concreted   in  the  dry  and   were 
built  with  heavy  wooden  forms  handled  l>\  the  floal 
ing  derricks  and  the  cable  way  am!  shifted  upward 
;i    the  work  advanced. 

Concrete  was  mixed  in  a  plant  mi  shore  and  de- 
livered by  a  buckel  operated  by  a  Lidgerwood  cable- 
way  of  L,?00  feet  clear  span  with  stationary  wooden 
towers  145  feet  high.  Additional  concrete  was 
mixed  in  a  floating  plant  equipped  with  a  L40-foo1 
steel  tower  and  sliding  hopper  with  boom  and  truss 
spout  line  manufactured  by  the  [nslej  Company. 
The  pumping  plant  was  installed  on  a  boiler  SCOW 
and   there   were  in   addition  two  derrick   SCOWS.   L'oill- 

pressed  air  for  the  pulsometers  and  for  pneumatic 
tools  were  furnished  l>\  one  [ngersoll  Rand  com- 
pressor.    The  floating  concrete  plant  was  equipped 

with  a  wooden  hoisting  tower  and  chute  from  which 
the  concrete   was   in   sonic  cases  spoiited  directly  to 

I  ' "  'i  'on   in  the   tonus. 
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PREST  IMPROVED  FLOATING  CONCRETE  PLANT 
The  skewbacks   for   the  arch  rihs  were  concreted 
integral  with  the  piers  and  reinforcement  rods  par- 
allel to  the  arch  rib  were  left  projecting  from  them 
to  bond  with  the  ribs. 

The  construction  of  the  superstructure  will  he 
described  next  week. 

The  bridge  is  being  built  under  the  direction  of 
Chief  of  Engineers,  United  States  Army,  Major 
M.  C.  Tyler,  district  engineer,  and  Major  L.  E. 
(  llivcr,  resident  engineer  in  charge  of  all  held  work. 


Chitago's  Paving  Program 

The  Department  of  Public  Works  and  mem- 
bers of  the  Council  of  Chicago  have  practically 
decided  upon  a  repaying  program  covering  50 
miles  of  streets  on  which  there  will  be  spent  in 
1921  approximately  $5,000,000.  The  first  step 
has  been  taken  in  advertising  for  bids  for  7  miles 
of  highways  estimated  to  cost  about  $700,000. 
Council  has  appropriated  $1,000,000  in  the  annual 
budget  for  the  repaying  work,  with  the  idea  that 
this  would  be  replaced  by  a  part  of  the  $5,000,000 
which  it  is  expected  to  raise  by  a  short-term  re- 
paving  loan,  when  this  shall  have  been  approved 
by    the   legislature. 


Amending  Indiana  Road  Law 

Senator  Cann  of  Indiana  has  introduced  a  bill  for 
amending  the  present  road  law  of  that  state  so  as 
to  require  the  county  to  pay  half  of  the  cost,  the 
township  25  per  cent  and  the  abutting  land  owners 
25  per  cent,  and  requiring  200  petitioners  instead 
of  "'it  to  secure  a  road  improvement.'  It  was  stated 
in  the  discussion  that  under  the  present  law  persons 
in  cities  or  towns  can  force  a  county  to  improve  a 
county  road  leading  into  that  city.  The  present 
county  unit  law  was  passed  in  1919  and  has  met 
strong  opposition  from  the  farmers  over  a  con- 
siderable part  of  the  state. 
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The    Mount    Pleasant 
Highway 

Building  3.43  miles  of  concrete  road  with 
1 '  _.  miles  of  service  track  and  shifting 
batch  boxes  on  and  off  motor  trucks  with 
gantry  hoists.  Convenient  and  economical 
cement  house  operations. 

A  16-foot  wide  concrete  highway  3.43  miles 
lung,  from  Mount  Pleasant  to  Boyds'  Corner, 
Delaware,  is  a  state  aid  job  known  as  Contract 
CN-1,  which  was  awarded  last  spring  to  Field, 
Barker  &  Underwood,  Philadelphia,  at  a  price  of 
at  .out  $150,000. 

The  road  is  through  rolling,  sandy  country 
with  an  alignment  about  50  per  cent  curves  up  to 
2  degrees,  and  tangents  up  to  1^2  miles  long. 
The  construction  involves  6,400  cubic  yards  of 
1  :2:4  concrete  containing  10  per  cent  by  volume 
of  hydrated  lime,  and  requiring  10,000  barrels  of 
cement,  5,000  tons  of  sand  and  9,000  tons  of  stone. 

All  of  the  materials  arc  delivered  by  rail  and 
the  cement  is  stored  in  a  cement  house  with  a 
capacity  for  6,000  bags  of  cement  and  27  tons 
of  lime.  At  one  end  of  the  cement  house  and  on 
the  same  center  line,  there  are  a  stone  and  a  sand 
storage  bin  with  capacities  of  6  carloads  and  3 
.arloads,  respectively.  Under  the  floor  of  the 
bins  there  is  an  8  x  8-foot  tunnel  125  feet  long,  in 
which  the  batch  boxes  are  loaded  through  gates 
in  the  bottom  of  the  storage  bin. 

In  the  cement  house,  in  line  with  the  gates  in 
the  stone  and  sand  bins,  there  is  a  long  open  ce- 
ment bin  with  three  6-batch  cement  boxes  placed 
to  correspond  with  the  cars  in  the  service  train 
and  provided  with  numerous  gates  discharging 
into  a  3-bag  trolley  hopper  that  is  easily  set  under 
any  of  the  gates  and,  when  filled,  can  be  dis- 
charged into  three  of  the  batch  boxes,  moved  to  a 
convenient  gate  for  refill,  and  then  run  back  to 
fill  the  remaining  batch  boxes  in  the  train,  after 
which  the  train  of  batch  boxes  on  flat  cars  is 
hauled  out  by  a  line  operated  by  a  hoisting  engine 
and  the  cars  are  spotted,  under  the  stone  and 
sand  bins  to  receive  the  remainder  of  their 
charges,  when  they  are  hauled  away  by  the  gaso- 
line locomotives,  or  by  trucks. 

Because  the  length  of  highway  to  be  con- 
structed is  comparatively  short,  the  work  urgent, 
and  new  equipment  expensive  and  difficult  to  ob- 
tain promptly,  the  contractor  devised  a  plan  to 
distribute  concrete  materials  from  the  storage 
plant  to  the  end  of  the  line  with  the  equipment 
on  hand  that  did  not  provide  for  a  service  track 
the  full  length  of  the  line. 

The  track  was  laid  l'|  miles  from  the  stone 
storage  yard  and  materials  were  hauled  over  it  to 
Mi.  concrete  mixer  in  the  usual  manner  until  the 
I  beyond  the  end  of  the  track. 
The  track  was  then  moved  ahead  of  the  advanc- 
ing mixer,  and  the  materials  transport,,!  from  the 
loading  plant  to  the  end  of  the  track  in  the  regu- 


lar batch  boxes,  loaded  on  industrial  cars,  the 
car  and  its  load  being  hauled  on  motor  trucks 
and  trailers.  This  enabled  a  small  equipment  of 
railroad  track  and  a  small  one  of  motor  trucks, 
neither  of  which  was  sufficient  for  the  entire  work, 
to  be  advantageously  combined  and  execute  the 
work  without  involving  additional  installation  of 
plant. 

At  the  loading  plant  an  elevated  track  was  built 
from  which  the  cars  were  run  directly  on  to  the 
trucks.  The  trucks  and  trailers  were  equipped 
with  industrial  track  bolted  to  their  platforms, 
the  spaces  between  truck  and  trailer  and  trailer 
and  elevated  track  being  bridged  with  removable 
sections  of  track. 

After  the  cars  had  been  locked  in  position,  the 
truck  proceeded  over  the  completed  section  of 
concrete  road,  which  had  been  cured  the  specified 
time  (30  days).  At  the  end  of  this  section  the 
cars  were  transferred  to  another  elevated  track, 
from  which  they  were  hauled  to  the  mixer  by 
gasoline  locomotives  in  the  usual  manner.  A 
truck  with  its  trailer  carried  four  cars,  each  loaded 
with  two  4-bag  batches,  or  a  total  of  eight  batches 
per  load.  This  method  gave  excellent  satisfaction 
and  no  delay  was  experienced  due  to  the  method 
of  transferring  cars  to  and  from  the  trucks.  The 
best  day's  run  of  the  season  was  made  after  tlie 
combination  truck  and  locomotive  haulage  was  in 
operation. 

Water  was  pumped  the  full  length  of  the  line 
through  a  2-inch  main  supplied  from  a  well,  and 
with  a  full  force  of  50  men  the  maximum  prog- 
ress on  the  work  was  425  linear  feet  daily.  The 
arrangements  for  handling  the  aggregate  and 
those  described  in  the  cement  house  were  con- 
sidered advantageous  and  satisfactory,  the  latter 
providing. for  unloading  and  handling,  measuring 
and  storing  cement  at  a  cost  of  75  cents  per  100 
bags,  all  the  work  being  done  with  two  men  that 
would  otherwise  have  been  required  to  be  on 
hand  merely  for  unloading  cars,  so  that  their  serv- 
ice in  filling  the  batch  boxes  involved  no  extra 
cost. 

The  principal  equipment  installed  for  this  work 
included  one  3-bag  Koehring  concrete  mixer,  one 
3-ton  and  one  6-ton  Plymouth  gasoline  locomo- 
tives, 64  }/-yard  Lakewood  steel  batch  boxes,  28 
Lidgerwood  cars,  6,000  feet  of  Lakewood  24-inch 
service  track  with  steel  ties,  one  3j<2-ton  and  one 
6-ton  Clydesdale  automobile  trucks,  two  trailers, 
one  1-ton  Ford  truck  for  general  service,  one  22- 
ton  Erie  steam  shovel,  one  10-ton  Austin  road 
roller,  one  American  scraper  and  six  wheel  scrap- 
ers, one  Austin  scarifier,  one  heavy  rooter  plow 
'•auled  by  the  steam  roller,  one  hoisting  engine, 
16,000  feet  of  Blaw-Knox  steel  road  forms  and 
one  Lakewood  sub-grader.  The  sub-grader 
proved  a  very  desirable  addition  to  the  equipment, 
from  the  viewpoint  of  both  the  contractor  and  the 
engineer,  as  it  insured  an  accurate,  uniform  sul>- 
grade. 

The  work  was  designed  and  executed  under  (In- 
direction of  the  Slate  Highway  Department, 
Charles  M.  Upham,  chief  engineer,  and  Samuel 
Knopp,  principal  assistant. 
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Writing  For  Technical  Papers 

"Aside  from  scholastic  training  and  his  practical 
experience  in  industry  or  in  the  field,  nothing  con- 
tributes more  in  the  progress  of  a  young  engineer 
than  tn  form  the  habit  of  making  acceptable  contri- 
butions to  the  technical  press. 

"In  the  first  place,  it  clarities  his  ideas,  leads  him 
to  think  along  logical  connected  lines,  enlarges  his 
vocabularly,  teaches  him  precision  in  ihe  use  of 
terms  and  frequently  forces  him  to  till  in  certain 
gaps  in  his  knowledge  or  experience  before  he  can 
give  definite,  comprehensive  treament  to  any  theme." 

This  advice  was  given  by  C.  A.  Tupper,  president 
of  the  International  Trade  Press,  at  a  conference 
held  by  the  American  Association  of  Engineers  in 
Chicago,  February  25th,  and  was  supported  by  the 
citing  of  specific  instances  in  which  young  engineers 
could  trace  directly  to  their  contributions  to  technical 
papers  a  rapid  advance  to  high  position  and  salary. 
The  preparing  of  such  articles  increases  the  writer's 
ability  as  an  engineer,  even  if  they  are  not  published; 
and  the  publishing  of  them  gives  him  a  favorable 
publicity  likely  to  lead  to  advancement  in  his  present 
position  or  to  facilitate  his  obtaining  a  Letter  one. 

The  mere  describing  of  commonplace  matters 
neither  increases  his  comprehension  of  a  useful  sub- 
ject nor  leads  to  the  publication  of  the  articles:  but 
almost  any  engineer  can  find  something  of  interest 


to  write  about,  It  may  be  a  novel  idea  employed  by 
the  contractor  or  a  development  in  engineering  de- 
sign.    A  comparision  of  the  efficiency  and 

two  or  more  methods  of  handling  dirt  or  concrete 
on  the  same  or  similar  jobs,  or  of  the  use  of  the 
same  equipment  or  method  under  different  condi- 
tions, furnishes  a  subject  for  investigation  that  is 
of  great  value  to  the  engineer  and  furnishes  material 
for  an  article  of  interest   to  others. 

Articles  of  this  kind  are  always  most  acceptable 
to  this  paper  and  are  paid  for  by  us;  but  the  greatest 
value  the  writer  obtains  from  preparing  them  i.s 
the  training  involved  in  his  study  of  the  subject  and 
the  publicity  which  he  receives.  In  fact,  this  is 
the  only  form  of  advertising  that  an  engineer  can 
profit  by.  Those  who  do  nol  employ  it  are  neglect- 
ing a  most  valuable  agent  for  their  advancement. 


Government  Construction  Careers 

The  largesl  and  most  vital  interest  in  this  coun- 
try, exceeding  even  agriculture,  is  construction. 
It  employs  million-  of  workers  and  expends  bil- 
lions of  dollars  annually.  It  dominates,  promotes, 
limits,  delays  or  expedites  all  branches  of  pro- 
duction, manufacture,  industry,  transportation 
and  commerce  and  is  the  essential  of  all  progress 
and  prosperity. 

A  very  large  proportion  of  construction  is  di- 
rected by  federal,  stale,  municipal  and  other  pub- 
lic officers.  The  people's  money  used  for  this 
construction  is  expended  for  the  people's  good  in 
a  complicated  manner,  exposed  to  innumerable 
dangers  from  dishonesty,  carelessness,  neglect, 
extravagance,  inefficiency  and  other  evils. 

The  work  is  directed  by  thousands  of  officials, 
most  of  whom  are  underpaid  in  comparison  with 
corresponding  employees  of  private  business  and 
are  largely  at  the  mercy  of  political  dictation, 
subject  to  promotion  or  removal  without  refer- 
ence to  their  abilities  or  efficiency  and  having  no 
certainty  of  appreciation  or  even  of  permanent 
employment.  They  have  little  material  incentive 
to  high  or  sustained  achievement,  although  they 
are  in  positions  to  save  or  lose  hundreds  of  times 
the  amounts  of  their  salaries.  The  turnover  of 
public  employees  is  great  and  should  be  largely 
eliminated. 

In  a  recent  address,  Judge  W.  W.  Warwick, 
Comptroller  of  the  Treasury  of  the  United  States, 
strongly  advocated  that  the  public  service  be 
made  a  life  career  for  the  ablest  young  men.  As- 
sociations of  engineers,  architects,  contractors, 
educational  institutions  and  all  civic,  technical 
and  commercial  organizations  should  urge  that 
employees  in  public  construction  be  appointed 
antl  retained  solely  on  their  merit,  be  discharged 
only  for  cause,  and  be  advanced  in  proportion  to 
their  increased  efficiency  alone.  They  should  re- 
ceive  compensation  that,  considered  with  regard 
to  the  responsibility  .  skill,  surety  of  payment, 
prestige,  dignit)  and  other  conditions  involved, 
compares  with  that  paid  for  similar  services  in 
private  work. 

In  proportion  as  this  is  accomplished  we  will 
have  prompt,  efficient  public  construction  excel- 
lently and  economically  executed.  At  present 
there   is   too  much  cause  for  the  warning  often 
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given  to  young  men  to  avoid  public  office  because 
it  destroys  their  initiative  and  ambition,  often 
leads  to  carelessness,  unfits  them  for  competitive 
work  and  may  at  any  time  leave  them  stranded. 


lower  Colorado,  thus  eliminating  the  ever  possible 
danger  of  overflowing  the  country  along  its  lower 
stretches. 


Day  Labor  Highway  Construction 

In  his  report  for  the  last  quarter  of  1930,  A.  R. 
Hirst,  state  highwa)  engineer  of  Wisconsin,  stated 
that  "all  the  day  labor  jobs  directly  under  control 
of  the  highway  commission  have  been  completed 
except  project  No.  1  Ml"  and  that  the  results  have 
been  very  gratifying. 

"The  experience  gained  in  these  day  labor  opera- 
tions is  invaluable  in  that  it  gives  the  commission 
an  insight  into  construction  that  could  not  be  gained 
in  any  other  way.  The  experience  gained  does  not. 
however,  prejudice  the  commission  aginst  contract 
work.  It  tends  rather  to  make  the  commission  more 
appreciative  of  the  difficulties  encountered  by  con- 
tractors and  the  experience  gained  by  the  commis- 
sion in  these  day  labor  operations  will  be  he  best 
guarantee  of  fair  profits  to  contracors  who  are  will- 
ing and  able  to  give  due  return  therefor." 

Two  Large  Dams  Proposed  in  the  West 

Two  unusually  large  irrigation  propositions  have 
recently  reached  the  point  of  serious  discussion, 
one  of  these  being  the  construction  of  a  retaining 
dam  and  diversion  dam  that  would  provide  for  ir- 
rigating 815,000  acres  in  the  lower  Rio  Grande 
Valley ;  the  other  being  the  damming  of  the  Col- 
orado river  by  means  of  a  dam  nearly  twice  as  high 
as  any  that  has  yet  been  constructed  in  the  world. 

The  Rio  Grande  dam  would  be  built  in  the  I'.ig 
Bend  district  Too  miles  above  the  mouth  of  that 
river,  where  walls  of  solid  rock  rise  1,0(11)  feet 
from  the  bed  of  the  river  on  either  side.  The  dam 
would  be  350  feet  high. 

The  Colorado  river  proposition  has  been  re[>orted 
on  by  Arthur  P.  Davis,  director  of  the  Reclama- 
tion Service  of  the  United  States.  After  an  exam- 
ination of  several  hundred  miles  of  the  river,  he 
has  recommended  that  the  dam  be  located  about 
1()(i  miles  below  the  Grand  Canyon.  The  dam 
would  be  more  than  500  feet  high.  The  Canyon  here 
i-  320  feet  wide  at  the  base  and  750  feet  wide  at 
the  level  of  the  top  of  the  proposed  dam,  thus  being 
no  wider  than  the  site  occupied  by  the  Roosevelt 
dam.  but  the  dam  would  be  nearly  twice  as  high. 
There  would  be  the  added  difficulty  that  the  foun- 
dation below  the  bed  of  the  stream  must  be  exca- 
vated for  and  built  during  eight  months  of  low 
water,  since  during  the  spring  floods  any  temporary 
works  would  be  swept  away  and  any  excavations 
would  be  filled  up.  Mr.  Davis  says  that  bed  rock 
would  probably  be  found  about  100  feet  below  the 
bed  of  the  stream.  This  dam  would  back  water  up 
the  l  olorado  river  nearly  loo  miles  and  thus  nearly 
ii].  to  the  Grand  Canyon.  The  water  would  also 
ha<k  up  many  canyons  leading  off  from  the  Col- 
orado  River   Canyon  on  both   sides.     In   fact,  the 

principal    storage    basin    would    be    in    the    valley    ol 

Virgin  river,  which  flows  into  the  Colorado  river 
from  the  Nevada  side.  This  would  provide  irri- 
gation for  lands  requiring  it  up  to  300  miles  dis- 
tant.    In  addition  it  would  regulate  the  flow  of  the 


City-County  Hog  Farm  For  Buffalo 

A  hog  farm  to  be  operated  jointly  by  the  city 
and  county  has  been  proposed  by  Frank  C.  Per- 
kins, Commissioner  of  Public  Affairs  of  Buffalo. 
lVlr.  Perkins  claims  that  the  hog  farm  where 
Buffalo's  garbage  is  now  disposed  of  owes  the 
city  about  $1?,000  on  its  contract  and  that  the 
price  guaranteed  to  the  city  by  the  contract  would 
pay  little  more  than  the  cost  of  motor  service 
required  to  deliver  the  garbage  from  the  city  to 
the  farm.  The  price  per  ton  depends  upon' the 
market  price  of  hogs  from  month  to  month,  and 
this  makes  the  profit  of  the  contract  to  the  city 
all  the  more  unreliable.  Mr.  Perkins  recommends 
that  the  county  receive  the  garbage  from  the  city 
and  feed  it  to  hogs  raised  on  the  county  farm, 
the  work  being  done  by  the  prisoners  kept  there. 


Passaic  Valley  Sewer  Injunction 

An  injunction  suit  brought  by  New  York  City 
to  restrain  the  Passaic  Valley  Sewerage  Commis- 
sion from  carrying  the  outlet  of  its  sewer  into 
New  York  bay  at  Robbins  Reef,  has  been  making 
its  way  slowly  through  the  courts,  and  was  be- 
fore the  United  States  Supreme  Court  in  Wash- 
ington on  January  26.  The  case  for  New  York 
was  handled  by  Charles  E.  Hughes,  while  that 
for  New  Jersey  was  handled  by  George  W.  Wick- 
ersham,  supplemented  by  Adrian  Riker.  It  is  ex- 
pected that  a  decision  will  be  handed  down  by 
the  court  some  time  in  April   or   May. 

The  main  point  made  by  the  New  Jersey  coun- 
sel was  that  the  pollution  which  the  Passaic  Val- 
ley sewer  would  cause  in  New  York  harbor  would 
not  be  nearly  so  great  as  that  caused  by  New 
York  City  itself  and  that  New  Jersey  has  as  much 
right  to  contribute  its  share  to  the  pollution  as 
had  New  York;  coupled  with  the  statement  that 
'New  York  discharges  its  sewage  into  the  Hudson 
and  East  rivers  and  thus  into  the  harbor  with  no 
treatment  whatever,  while  the  Passaic  Valle) 
sewage  will  be  subjected  to  sedimentation,  screen- 
ing and  chemical  treatment  also  if  this  should  be 
deemed  necessary.  While  New-  York  is  now  dis- 
charging some  900,000,000  gallons  a  day  of  crude 
sewage  into  the  harbor,  the  Passaic  Valley  sewer 
would  discharge  less  than  one-tenth  of  this 
amount  of  clarified  sewage  effluent. 

In  its  plea,  New  York  staled  that  the  Metro- 
politan  Sewerage  Commission  and  the  Sewerage 
Plan  Commission  favored  a  disposal  plant  at  Red 
Hook  to  cost  more  than  $32,000,000,  while  an  ar- 
tificial island  was  proposed  for  another  plant  at  a 
(1,st  0f  more  than  $41,000,000.  No  definite  steps. 
however,  have  been  taken  towards  carrying  out 
either  of   these  projects. 


Patrol  Maintenance  For  Indiana  Roads 
1 1  is  reported  that  a  bill  will  probably  be  passed 
by  the  Indiana  State  Legislature  making  radical 
changes  in  the  present   methods  of  maintaining 

county  highways.     It  is  estimated  that  more  than 
$12,000,000  is  spent  by  Indiana  counties  in  main- 
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taining  county  roads  and  that  a  large  part  of  this 
money  is  wasted  because  political  influence  large- 
ly dictates  the  selection  of  county  road  superin- 
tendents, the  men  filling  these  positions  often  be- 
ing incompetent  and  even  entirely  unfitted  for 
the  work. 

The  plan  proposed  would  do  away  with  the 
present  county  road  superintendents  and  substi- 
tute commissioners  of  county  highways.  Special 
educational  requirements  would  be  fixed  by  a 
slate  board  for  such  commissioners  and  all  ap- 
plicants for  positions  as  commissioner  of  high- 
ways would  be  required  to  pass  an  examination 
fixed  by  the  board.  The  board  would  then  certify 
to  the  county  commissioners  of  a  given  county 


the  names  of  three  persons  passing  an  examina- 
tion for  commissioner  of  county  highways  and 
one  of  these  would  be  selected  for  the  place.  The 
county  highway  commissioner  would  have 
charge  of  road  maintenance,  which  would  be  per- 
formed under  the  patrol  system. 

The  act  would  also  provide  that  all  rules  and 
regulations  adopted  by  county  highway  commis- 
sioners must  be  approved  by  the  state  board. 

It  is  estimated  that  the  cost  of  maintaining  im- 
proved county  roads  would  average  about  $250  a 
mile  the  first  year,  or  $7,500,000  for  the  30,000 
miles  of  improved  highways  in  the  state.  After 
the  first  year,  however,  the  .amount  required 
would  decrease. 


PAVEMENT  LAID 

DURING 

1920 

Cities  and  States 

(Quantities  are  square   yard 
Granite   or 
Tar                                 other  Stone 
Macadam       Amiesite          Block 

s  or  miles  unless  otherwise   indicated.) 
Brick      Creosoted                           Concrete           Plain 
or    Clay       Wood             Concrete         not       fwater-Dound) 
Block        Block          Reinforc«d    Reinforced   Macadam 

Gravel 

Cement 
Sidewalks 

Mm   Jersey i 

144 
583 

1,200 

3,525 

1,500 
11.000 

5,217 

2.37 

11,870 

8.946 

62.000 
30,000 

07 

16.000 
1.418 
9.810 

12.600 
7.700 

0.75 

22,900 

10.600 
11.100 

8.600 
10,324.3 

3.341 

60.000 

24.377 

3,740 

9.290 

10.601.24      3.330.71 

2.436     

8,250 

8,224 

1,269    

1.440 

35.000 

14.500    

330 

3.400 

2,500 

6.603 

5,700 

6.167.3 

111 

1.000b 

1,000 

29.750S 

Elizabeth   

8.208.3b 

67.508§ 

2,500 

10,000  § 

11,775              23.950          

Ridgefield  Park   

•A 

1605  § 

16.000 

West  Orange   

1                 m                     2 

New    York: 

225.0005 
96.400  § 

8725  5 
21.0005 

5,000 

3.0901 
2.400  § 

Little    Falls    

512 
1 

1.350 
1,213 
5 

4.930 
2,300 

0.1 

2.500 

46.730 

47,278 
2,843.5 
25,605.9 

<2 

15.000 
3.000h 

1'.. 
8.500 

1.3 
70.000 

5.500 
11.000 

25.500.5 

-'.297 

3,000b 

22,000 

500 

North  Cnrollna: 

North    Dakotn: 

Bismarck    

Valley  City   

Ohio: 

Alliance     

Bueyrus    

Chillicothe     



1.000 

16.00S 

Oklnhonw: 

'                

3,747 
2,0008  5 
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Cities  and  States 


other  Stem 
Block 


Brick     Creosoted 
■    Clay  Wood 

Block        Block 


Concrete 
"oncrete  not  0 
inforced  Reinforced 


Oregon: 

Astoria     

Corvallis     

Eugene     

Salem    

Pennsylvania: 
Allentown    .... 


Alto 
Be 


Bowmanstown 
Connelsville     . 

Duquesne 
East    Bangor    . 


Johnstown  . 
Lebanon  .. 
Morristown 
Parkesburg 


Scranton      

Sharon     

Stroudsburg  . 
Titusville  .... 
Wilkinsburg 

York     

Rhode  Island: 


Bristol 


Woons 
South    Dnkntn: 

Rapid    City    .... 


Tennessee: 


5.000 
1.500 
8,264 


26,69] 

"yi" 

'  7,437 


'  7,514  7.216 


4,500§§ 

"i,iK.4 


4,000 

'  5,6bb 


56.000  § 

""206 

2,500 


illo 


Belton      

Brownwood  .. 
Clarksville  . 
Cleburne     .... 

Dallas     

Longview  ... 
Porth  Arthur 
San    Angelo    . 

Temple     

Wa 


WeathcrfonI 
Utah: 

Ogden 

Provo    City     .. 

Salt    Lake    Cil 
Vermont: 

Burlington    ... 

Middlehury     .. 

Montpelier 

Springfield    ... 

St.     Alb»ns     .. 
Virginia: 

Charlottesville 

Clifton    Forge 


ill,- 


Hampton    

Newport    News 

Norfolk      

'ashlngtnn: 


ni 


ympia 
Raymond 


Seattle 

Spokane    

West    Virginia: 

Parkersburg  ... 
Wlsronsln: 

Augusta      

Baraboo 


Beaver 

Relnil 


Dan 


Rhinelande 

Sheboygan 

Superior 

Waukesha 


3,200 
'  91,083 


12,000 

s'.ooo 


2,118 

'  46,153 


8,000 

16.000 

14,354!rJ6 


6.000 


26,977 
3.000 
277.365 
2.923 


4.723 

'  5.000 


5,000§ 
362,432§ 
....... 

6.000  § 
18,220§ 


10.000 
6, 105.4  § 


700§? 


1,010 
24,543 
2.000 


150,0008 

4.000s  5 

1  s 


11—  Information  furnished  by 
on  concrete  base.  J* — 5  ft.  wide. 
b— Lineal    feet,     c— Dollars. 


Manufacturers.      $     Vibrolithil 
tt— 5381  lineal   feet,    K)   ft, 


t— Cubic   yards.      8—  Square    feet,      t— 700    Topeka 
ide.    asphalt    filler;   3572   lineal    feet,    sand     filler. 
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Construction  Questions  Answered 


How  Can  Beach  Sand  be 
Most  Economically  Ex- 
cavated and  Loaded 
in  Tracks 


For  given  conditions  drag-line  scraper 
bucket  operated  on  a  400-foot  slack  cable 
is  probably  simplest  and  cheapest.  With 
modified  requirements  and  under  special 
circumstances,  dredges,  conveyors,  der- 
ricks, graders,  wagon  loaders,  plows,  cable- 
ways  and  steam  shovels  might  be  advan- 
tageous. 


Office  of  County  Surveyor,  Ohio, 

January  21,   1921. 

Editor  of  Public  Works: 

Dear  Sir :  Along  the  beach  of  Lake  Erie  we  have  sev- 
eral places,  such  as  shown  on  the  enclosed  sketch,  where 
good,  clean,  sharp  sand  can  be  :  ecured. 

1  am  anxious  to  know  what  equipment  and  methods 
would  be  required  to  most  economically  remove  this  sand 
from  the  beach  and  place  the  same  in  trucks  on  the  road- 
way, as  shown. 

Thanking  you  for  any  suggestion  you  may  offer,  I  am, 
Respectfully  yours. 

County  Surveyor. 

The  most  economical  method  and  equipment 
'for  excavating,  transporting  and  loading  beach 
sand  depends  on  whether  it  is  meant  to  be  the 
must  economical  in  installation  only  or  in  cost 
per  cubic  yard  for  a  given  quantity  handled,  in- 
cluding entire  cost  of  plant  and  operation,  or  for 
operating  expense  alone,  without  regard  to  cost 
of  installation  or  salvage. 

In  cither  case,  the  cost  cannot  be  estimated, 
and  equipment  and  methods  cannot  be  estimated, 
until  several  important  factors  are  known,  name- 
ly, the  rate  per  hour  at  which  the  sand  must  be 
handled,  the  total  amount  to  be  handled  and  the 
kind  of  operating  power  available.  The  cost 
and  methods  will  also  be  influenced  in  a  lesser 
degree  by  the  depth  of  cut,  the  character  of  ma- 
terial handled,  the  length  of  transportation,  the 
height  of  hoists,  the  position  and  methods  of 
loading,  the  plant  or  equipment  available,  and 
whether  the  plant  is  to  be  in  temporary  or  in  per- 
manent operation. 

ALTERNATIVE    POSSIBILITIES 

If  n  large  amount  of  sand  were  to  be  excavated 
for  a  short  period  only,  and  a  dredge  or  steam 
shovel  were  idle  in  the  vicinity  it  might  be  most 
economical  to  use  it  and  transfer  the  sand  to  the 
loading  point  on  the  highway  or  to  build  a  ramp 
and  extension  of  the  road  from  the  existing  high- 
way to  the  point  of  excavation  and  bring  the 
trucks  directly  to  the  excavating  machine.  Al- 
most   any    type    of    excavating    plant    might    be 


utilized  if  special  conditions  made  for  specific 
economy,  convenience,  efficiency  or  rapidity  or 
eliminated  usual  factors  of  cost.  Ordinarily,  how- 
ever, they  would  not  be  best  adapted  for  this 
service. 

DREDGES 

If  an  hydraulic  dredge  were  used,  it  could  de- 
liver without  difficulty  to  the  elevation  of  the 
highway  and  the  trucks  could  be  loaded  by  grav- 
ity in  a  tunnel  under  the  storage  pile.  A  bucket 
dredge  could  deliver  to  a  belt  conveyor  if  one 
happened  to  be  conveniently  available,  that  would 
discharge  sand  on  top  of  a  storage  pile  or  into 
an  elevated  storage  bin,  but  these  methods  would 
hardly  be  economical  unless  there  was  an  un- 
usually good  opportunity  to  secure  the  equipment 
at  much  less  than  the  ordinary  cost  of  installa- 
tion and  operation,  or  unless  the  excavation  was 
under  water  or  there  was  a  very  large  amount  to 
be  done.    They  would,  however,  be  effective. 

CABLEWAY   FOR   VERY   EXTENSIVE   OUTPUT 

If  a  very  large  quantity  of  sand  was  required 
and  if.  as  is  frequently  the  case  on  the  lake  shore, 
the  deposit  extended  indefinitely  beyond  the  lim- 
its of  the  600-foot  section  indicated,  it  might  be 
possible  to  handle  it  for  a  small  unit  cost  by  an 
excavating  bucket  operated  from  a  cableway  with 
movable  towers  traveling  parallel  to  the  shore 
line,  an  arrangement  that  would  command  all 
parts  of  an  unlimited  area  and  would  elevate 
the  sand  to  any  required  height  for  storage  or 
chuting  to  delivery,  but  would  involve  a  very 
heavy  installation  cost. 

A  hoisting  and  conveying  bucket  of  any  ca- 
pacity can  be  handled  on  a  semi-stationery  cable- 
way  of  400  to  600  feet  span,  located  in  any  re- 
quired position  on  the  area  to  be  excavated.  This 
cableway  can  be  provided  with  a  fixed  head  tower 
at  the  end  of  the  highway  with  a  mast,  shear  leg 
or  other  support  for  the  tail  tower.  The  cable- 
way  can  serve  and  be  located  in  any  line  and  can 
be  shifted  readily  by  moving,  the  tail  tower  and 
tail  anchorage  only,  thus  eventually  covering  all 
of  the  area  and  providing  for  the  hoisting,  con- 
veying and  dumping  of  the  bucket  that  can  de- 
liver to  a  storage  pile,  to  elevated  storage  bins, 
or  directly  to  trucks. 

Ordinarily  the  bucket  would  be  filled  by  hand 
and  it  would  be  possible  at  considerable  addi- 
tional expense  to  apply  the  drag-line  principle  to 
filling  the  buckets  with  power  furnished  from  the 
head  tower  of  the  cableway.  This  method  might 
utilize  the  plant  occasionally  installed  for  han- 
dling spoil  in  sewer  trenches,  but  is  open  to  ob- 
jection on  account  of  the  time  and  cost  of  shifting 
the  tail  tower  and  the  cost  of  filling  the  bucket. 
In  the  sewer  trench  equipment  the  cableway 
moves  parallel  to  itself,  usually  nearly  the  whole 
length  of  span  at  each  shift  and  would  thus  com- 
mand the  10-foot  strip  of  coarse  sand  at  the  wa- 
ter's edge  in  this  case.  Of  course  the  cableway 
might  also  be  moved  transverselv  to  its  length 
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and  thus  command  also  the  150-foot  area  of  fine 
sand. 

MECHANICAL   LOADERS 

The  sand  can,  of  course,  be  excavated  by  a 
ard  elevating  grader  such  as  is  used  on  road 
work,  and  which  requires  trucks  to  be  continu- 
ally moving  alongside  to  receive  the  sand  as  it  is 
discharged  from  the  machine.  This  means  the 
maintenance  of  a  truck  road  from  the  end  of  the 
highway  to  different  points  of  the  sand  pit. 

If  only  the  surface  sand,  above  ground  water 
line,  is  to  be  removed,  it  could  probably  be  exca- 
vated and  piled  in  long  windrows  by  a  road 
scraper  or  plow  hauled  by  a  tractor  or  heavy  au- 
tomobile truck,  and  loaded  from  the  windrow 
into  trucks  by  any  of  the  several  types  of  locomo- 
tive wagon  loaders  that  could  be  used  single  or 
in  multiple  to  give  any  required  daily  output. 
This,  however,  would  involve  the  operation  of  the 
trucks  from  the  highway  to  the  loading  machine, 
a  feature  which  could  easily  be  provided  for  by 
constructing  a  ramp  and  a  corduroy  road  or  even 
a  rail  track. 

DERRICKS    AND    GRAB-BUCKET 

\\  ithin  a  short  distance  of  the  loading  point  the 
sand  could  be  excavated  by  clam-shell  or  orange- 
peel  bucket  operated  from  the  long  boom  of  a 
derrick  and  delivered  directly  to  the  trucks  or  to 
storage  piles  or  storage  bins  and  as  the  distance 
from  the  point  of  excavating  to  the  point  of  load- 
ing increased,  a  very  much  greater  area  could  be 
commanded  by  the  installation  of  a  second  long 
boom  derrick  to  handle  the  excavating  bucket  and 
transfer  it  to  the  other  derrick  serving  the  loading 
point,  or  to  a  trolley  running  by  gravity  on  an 
inclined  fixed  cable  and  returned  by  a  counter- 
weight. These  methods,  however,  and  others  that 
might  l>e  suggested,  are  more  or  less  special,  and 
would  hardly  be  desirable  unless  the  particular 
conditions  involved  made  them  unusually  cheap 
or  convenient. 

DRAG-LINE    SCRAPER    BUCKET 

For  ordinary  conditions  and  an  output  of  from 
100  to  300  yards  of  dry,  loose  sand  per  day,  exca- 
vated from  the  150x600- foot  area  delivered  at 
height  of  10  or  20  feet  above  the  surface  of  the 
ground  at  the  middle  of  one  of  the  long  sides  of 
the  lot  as  indicated  by  the  sketch,  a  drag- 
line scraper  bucket  plant  is  probably  the  simplest, 
the  most  quickly  installed,  the  most  easily  oper- 
ated, and  the  cheapest  in  original  cost  of  installa- 
tion and  operating  expense.  It  is  not,  however, 
suited  to  distances  of  more  than  400  or  500  feet, 
or  to  the  use  of  a  very  large  excavating  bucket, 
thus  limiting  the  advantageous  capacity  from 
aboul   150  to  300  yards  per  day. 

A  very  simple  and  efficient  drag-line  plant  can 
be  installed  with  the  power  located  at  E,  on  or 
near  the  roadway  and  the  other  end  of  a  400  or 
500-foot  cable  located  successively  at  different 
points  on  the  two  ends  and  along  the  shore  line 
of  the  sand  pit.  The  cable,  made  of  plow  steel, 
max  have  a  diameter  of  about  ll/i  inches  and  is 
supported  at  both  ends  on  the  tops  of  masts  be- 
yond which  it  is  continued  in  the  same  plane  to 
anchorages. 


Both  masts  are  properly  guyed  and  both  ends 
of  the  cables  are  secured  to  some  stable  objects, 
such  as  trees,  heavy  weights,  or  usually  to  dead 
men  consisting  of  piles  driven  in  the  ground  or 
buried  timbers.  The  mast  at  the  roadway  is  per- 
haps from  50  to  80  feet  in  height  and  near  its  top, 
on  either  side,  the  cable  is  connected  to  an  ad- 
justing tackle  that  permits  the  length  of  the  cable 
to  be  varied  during  operation.  The  lead  line  from 
this  tackle  and  the  hauling  line  from  the  exca- 
vating bucket  that  is  suspended  from  the  cable 
are  operated  by  a  two-drum  hoisting  engine  lo- 
cated on  the  ground  near  the  foot  of  the  main 
mast.  The  tail  end  of  the  cable  is  made  fast  di- 
rectly to  a  dead  man  or  to  a  bridle  attached  to 
two  dead  men  or  other  anchorages. 

The  operating  line  of  the  drag-line  bucket  is 
made  fast  to  the  bucket  and  passes  over  a  sheave 
at  the  top  of  the  main  mast  and  thence  to  the 
hoisting  engine.  A  bucket  of  yi,  Y\  or  1-yard  ca- 
pacity is  suspended  at  a  fixed  distance  below  the 
tn>lley  running  on  the  main  cable,  and  when  filled 
by  operating  the  hauling  line  is  pulled  upon  the 
main  cable  by  the  continued  operation  of  the  haul- 
ing line  until  the  bucket  is  dumped  by  coming  in 
contact  with  a  tripper  attached  to  the  cable  above 
the  storage  or  loading  place. 

After  the  bucket  is  emptied,  the  hauling  line  is 
allowed  to  overhaul  and  the  bucket  returns  by 
gravity  to  the  point  where  it  is  desired  to  fill  it. 
The  overhaul  is  then  stopped  and  the  adjustment 
tackle  in  the  main  cable  is  slacked  off  allowing 
the  cable  itself  to  sag  until  the  bucket  rests  on 
the  ground.  The  bucket  is  then  dragged  forward 
by  the  hauling  line  until  it  has  filled  itself,  when 
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djustment  tackle  is  again  operated  to  take 
up  the  slack  and  make  the  cable  taut,  alter  which 
the  bucket  line  is  operated  to  haul  the  filled  bu<  k<  I 
on  the  cableway  until  it  engages  the  tripper  and 
is  dumped,  and  so  on,  all  of  the  work  being  dun. 
by  two  ordinary  drums  of  a  hoisting  i 

When  all  of  the  sand  has  been  excavated  in  the 
plane  of  the  cable,  the  tail  end  of  the  cable  is 
shifted  to  a  connection  at  another  point  on  the 
bridle,  all  of  the  sand  within  reach  is  excavated, 
and  the  cable  is  shifted  again,  and  so  on,  until  the 
tail  line  has  moved  from  end  to  end  of  the  bridle. 
One  end  of  the  bridle  is  then  detached  from  its  an- 
chorage, moved  forward  and  attached  to  another 
anchorage  and  the  cable  is  advanced  step  by  step 
from  end  to  end  of  the  bridle  and  so  on,  as  the 
work  advances  covering  a  maximum  area  of  a 
complete  circle  with  the  main  mast  as  a  center 
and  the  full  length  of  the  cable  as  radius. 

The  end  of  the  cable  can  have  a  fixed  attach- 
ment to  the  bridle  or  it  can  have  a  movable  con- 
nection adjusted  by  a  hand  windlass  at  one  end 
of  the  bridle.  The  bridle  is  up  to  100  feet  long, 
and  will  provide  for  several  positions  of  the  cable 
and  reduce  the  amount  of  shifting  to  a  minimum. 

DRAG-LINE   EQUIPMENT 

i  In  main  mast  should  be  properly  designed  and 
fitted  with  guys,  sheaves  and  other  attachments 
designed  for  the  specific  requirements  of  the  case. 

The  hoisting  engine,  although  of  standard 
double-drum  type,  is  subjected  to  much  heavier 
strain  than  in  ordinary  derrick  work  and  it  has 
been  found  that  one  suitable  to  withstand  the 
Stresses  developed  by  the  operation  of  a  1-yard 
scraper  bucket  will  probably  weigh  75  per  cent 
more  than  one  for  ordinary  service. 

For  handling  a  1-yard  bucket  it  will  require  a 
steam  boiler  of  about  75  h.  p.  capacity  or  an  A.  C. 
electric  motor  of  about  100  h.  p.  rating.  The  out- 
fit will  probably  cost  less  than  an  ordinary  sewer 
trench  cableway  of  500  feet  span,  and  should  have 
a  capacity  of  200  yards  or  more  per  day  under 
favorable  conditions. 

Drag-line  scrapers,  cableways,  masts  and  hoist- 
ing engines  are  designed,  manufactured  and  in- 
stalled by  Sauerman  Brothers,  1138  Monadnock 
block,  Chicago,  and  by  the  Lidgerwood  Manufac- 
turing Company,  96  Liberty  street,  New  York, 
both  of  whom  maintain  engineering  staffs  that 
are  always  available  to  answer  inquiries,  make 
estimates,  design  apparatus  and  advise  concern- 
ing the  selection  and  operation  of  plant  and  equip- 
ment. Under  present  conditions,  when  all  man- 
ufacturers are  desirous  to  keep  their  shops  in  op- 
eration, there  is  no  doubt  that  very  close  prices 
will  b<-  quoted  and  equipment  furnished  as  quick- 
ly and  reasonably  as  possible. 

SPECIFIC    INSTALLATION    AND   OPERATION 

The  accompanying  plan  and  cross  section  YY 
indicate  the  general  character  and  dimensions  of 
the  location  where  the  sand  is  to  be  excavated 
and  loaded.  The  drag-line  scraper  may  be  in- 
stalled with  the  main  mast  in  the  highway  at 
E  and  tail  mast  at  B  and  from  its  position  where 
the  main  mast  remains  stationary  the  tail  mast 
can  be  moved  from  B  to  A  and  from  E  to  C  and 
from  C  to  D,  thus  covering  the  entire  area. 


If.  however,  it  is  desired  to  excavate  only  the 
long  10-foot  stretch  of  coarse  sand,  the  arrange- 
ment will  be  more  efficient  if  changed  so  that  the 
head  mast  i-  located  at  the  point  Z  in  the  middle 
of  the  strip  and  the  tail  mast  at  X  at  one  end. 
I  hi-  will  enable  all  of  the  .-and  between  X  and  Z 
to  be  excavated  and  conveyed  to  Z  and  there  de- 
livered to  the  trucks  arriving  and  departing  on  an 
extension  of  the  highway  carried  from  the  bank 
to  the  lake  shore  for  this  purpose,  as  indicated 
by  dotted  lines.  After  this  part  of  the  sand  has 
been  excavated,  the  tail  mast  may  be  moved  to 
tin-  point  X  at  the  opposite  end,  while  the  main 
mast  rema  ed  and  tin-  sand  between  Z  and  X> 

i  an  be  excavated  and  loaded  as  before. 

The  >ketch  marked  elevation  of  drag-line  equip- 
ment illustrates  the  operation  of  drag-line  EB 
previously  explained  and  shown  on  the  general 
plan  diagram.  In  it  M  is  the  main  mast  and  T  the 
tail  mast,  both  of  them  high  enough  to  give  the 
required  elevation  to  the  drag-line  scraper  buck- 
et- and  hoist  the  material  to  a  position  from  which 
it  can  be  dumped  to  trucks  or  storage  near  the 
mast  end  and  directly  below  the  stop  or  trigger  V 
on  the  cable  which  automatically  dumps  the  con- 
tents of  the  bucket,  when  engaged  by  the  latter. 
The  main  cable  C  is  hauled  into  the  flat  curve 
with  considerable  tension  by  operating  the  tackle 
led  to  the  hoisting  engine.  When  in  this  posi- 
tion the  bucket  S  is  run  by  gravity  to  a  position 
vertically  above  the  point  at  which  it  is  required 
to  excavate.  The  tackle  is  then  slacked  off,  allow- 
ing the  main  cable  to  drop  to  position  O,  and  per- 
mitting the  scraper  bucket  to  rest  on  the  ground 
as  shown.  The  hauling  line  H,  which  is  attached 
to  the  bucket,  passes  over  a  sheave  at  the  top  of 
the  mast  and  down  to  the  hoisting  engine,  is  then 
operated,  causing  the  bucket  to  advance  and  fill 
itself,  after  which  the  tackle  is  again  operated, 
pulling  the  cable  back  to  position  C,  and  thus 
providing  a  rigid  support  on  which  the  bucket  is 
pulled  up  to  the  trigger  V  by  the  continued  action 
of  the  hauling  line  H.  The  bucket  automatically 
dumps  at  this  point  and  returns  to  the  excavating 
position,  the  main  cable  drops  to  C  and  so  on,  the 
operations  being  repeated  over  and  over  again. 

In  the  figure  showing  the  attachment  of  the 
cable  to  the  bridle,  the  bridle  R,  any  convenient 
rope  or  cable  up  to  100  feet  long,  is  attached  to 
piles,  dead  men,  anchorages  or  masts  X  and  Z 
and  the  cable  C  is  attached  to  the  bridle  at  any 
desired  point  W  and  maintained  there  until  it  is 
desired  to  shift  the  position  of  the  cable  when 
the  attachment  is  moved  forward  to  some  other 
point  between  Z  and  X  and  again  made  fast,  and 
so  on.  The  movement  either  being  made  along 
the  bridle  by  means  of  a  special  connection  and 
windlass  attached  to  one  of  the  points  of  support 
or  by  an  independent  attachment  made  and 
shifted  by  hand  from  time  to  time.  After  the 
main  cable  has  moved  from  X  to  Z  the  attach- 
ment of  the  bridle  to  anchorage  X  is  removed  and 
the  end  of  the  bridle  is  shifted  to  anchorage  X», 
where  it  is  made  fast  and  the  cable  attached  at 
any  position  W»,  to  the  bridle  in  its  new  position 
Ri,  and  so  on,  thus  permitting  the  cable  to  move 
continuously  from  anchorage  to  anchorage  with 
the  minimum  trouble  and  delay. 
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March  ^-VERMONT  SOCIETY  OF 
ENGINEERS.  Annual  meeting.  Hotel 
Vermont.  Burlington.  Vt. 

M:ircll  9  —  NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  Cop- 
ley  square  Hotel.  Boston.  Secretary. 
Frank    J.    Gifford,    Dedham,    Mass. 

March.  10— ENGINEERS'  CLUB  OF 
TRENTON.      Trenton.    N.    J. 

March  10— TRI-CITIES  SECTION, 
AMERICAN  SOCIETY  OF  MECHAN- 
ICAL, ENGINEERS.  Rock  Island.  111. 
Chamber  of  Commerce. 

March  11  —  ROCHESTER  N.  Y. 
ENGI N  E E KING    SOCIETY. 

March  11— AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  En- 
gineering Societies  Building.  New 
York   City. 

March      14-WATERBURV       CONX 
SECTION      AMERICAN    SOCIETY     OF 
MECHANICAL   ENGINEERS. 

March  14— AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  The  third 
annual  railroad  conference.  Chicago. 
March  14-16— INDIANA  SOCIETY 
OF  SANITARY  ENGINEERS.  Muncie, 
Ind. 

March  1.*»-1T  —  AMERICAN  RAIL- 
WAY ENGINEERING  ASSOCIATION. 
Chicago. 

March  17— RRIDGEPORT.  CONN.. 
SECTION,  AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS.  Cham- 
ber of   Commerce. 

March  18— SCHENECTADY  SEC- 
TION. AMERICAN  INSTITUTE  OF 
ELECTRICAL    ENGINEERS. 

March  23 — PHILADELPHIA,  PA., 
SECTION  AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS.  Engi 
neer's   Club. 

March  22 — ATLANTA,  GA..  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL  ENGINEERS.  Carnegie 
Library.  Atlanta. 

March  2S— BALTIMORE.  MD,  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.  Engineers' 
Club. 

March  23-34— AMERICAN  WATER 
WORKS  ASSOCIATION.  Illinois  Sec- 
tion. Annual  meeting.  Chicago,  C.  C. 
Habermeyer.    Secretary.    Urbana.    111. 

March      X COLORADO       SECTION. 

AMERICAN  S'lf-TETY  OF  MECHAN- 
ICAL ENGINEERS'.  Metropole  Hotel, 
Denver. 

March  23 — METROPOLITAN  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.  Engineer- 
i ri!_-  Society  Building.  New  York  City. 
March  30— INTERNATIONAL  AS- 
SOCIATION OF  FIRE  ENGINEERS. 
Directors'  meeting.  Atlanta,  Ga.  Sec- 
retary,  James  T.  Mukahey.  Yonkers. 
N.    V. 

\|.ril  II  —  HARTFORD  SECTION, 
VMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  City  Club.  Hart- 
fr,r<l.    Conn.  w_ 

M.ril     10 — AMERICAN     TNSTITT  TK 
OF   ELECTRICAL  ENGINEERS.  Joint 
nc   with    the    Association    of    Iron 
and   S'teel   Electrical  Engineers.   Pitts- 
burgh,   Pa. 

\pril       1S-2!!    —    UNITED       STATES 
GOOD   ROADS  ASSOCIATION.  Greens- 
N.    C. 
\prii   21-22      BANKHEAD   NATION- 
AL    HIGH"   \Y     ASSOCIATION.       5th 
annu  in.     Greensboro.  N.  C. 

tary,     J.      A.      Routree,     Birming- 
ham.   Ala 

\  ,,  ri  I    22      BIRMINGHAM    SECTION, 
AMERICAN   SOCIETY    OF   MECHANI- 

ENGINEERS.     Join! 
Atlar,  [ham    and     Now    Or- 

I  ona,      with      members     of 
I    ittli     House,   Mo- 
bile, 

M.rll   27— AMERICAN  SOCIETY  OF 
CIVIL   ENGINEERS.     Annual  eonven- 
ton.  Texas. 
April  -T-20—  UNITED         STATES 

CHAMBER     >F  COMMERCE.      9th   an- 
nual   meetln         Atlantic   City.   N.   J. 


Vpril     2s-2!> — MID-CONTINENT     S'EC- 
Tli.iN.    AMERICAN    SOCIETY    OF    ME- 


CHANICAL ENGINEERS.  Joint  meet- 
ing of  Chemical  Eng.  Societies.  City 
Auditorium  or  Convention  Hall,  Tulsa, 
Okla. 

\iiril  2!>  —  COLORADO  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL  ENGINEERS.     Metropole  Hotel. 

May  2-1— MISSISSIPPI  VALLEY 
ASSOCIATION.  3d  annual  conven- 
tion. New  Orleans,  La. 
TRADE  CONVENTION.  8th  conven- 
May  4-7  — NATIONAL  FOREIGN 
tion.       Cleveland,    Ohio. 

May  9-11-  AMERICAN  ASSOCIA- 
TION OF  E-Nv-UNEEKS.  7th  annual 
convention.      B-rfaiv. 

Slav  9-12— SOUNTHWEST  WATER 
WORKS  ASSOCIATION.  Shirvin  Hotel 
Headquarters,  Oklahoma  City,  Okla. 
May  9-12  —  SOUTH-WEST  WATER 
WORKS  ASSOCIATION.  Oklahoma 
City.      Headquarters    Skirvin    Hotel. 

Mav  17-19 — NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort    Wayne    .ind. 

June — CONFERENCE  OF  MAYORS 
AND  OTHER  CITY  OFFICIALS.  State 
of  N.  Y.  12th  Annual  Conference. 
Elmira.   N.    Y. 

June  0-10 — AMERICAN  WATER 
TEH  WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland.  Ohio.  Sec- 
retary. J.  M.  Diven,  .  153  West  71st 
St..   New    York. 

June  7-9— NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.      San   Francisco.   Cal. 

Oct.  —  IOWA  SECTION  AMER- 
ICAN WATER  WORKS  ASSOCIA- 
TION.       Seventh        annual        meeting. 


AMERICAN    WATER    WORKS    ASSO- 
CIATION,   NEW    YORK    SECTION 

A  meeting  of  this  section  was  held 
,,n  Wednesday.  February  16,  at  the 
Hotel  McAlpin,  New  York,  in  the  form 
of  a  luncheon  and  inspection  and  dis- 
cussion of  moving  pictures  showing 
trenching  machines  such  as  can  be  used 
in  laying  water  mains.  Lantern  slides 
were  shown  by  the  Bucyrus  Co.  and  the 
Marion  Co.,  showing  their  steam  shov- 
els used  in  trenching  for  various  pur- 
poses. The  Parsons  trenching  machine 
and  the  Austin  machine  were  shown  in 
moving  pictures  which  illustrated  clear- 
ly methods  of  operating  in  city  streets 
as  well  as  open  country.  Following  the 
pictures,  questions  were  asked  and  ex- 
periences with  trench  digging  machines 
were  given  by  Messrs.  Diven,  Acker- 
man  and  two  or  three  other  members. 
As  member  of  the  governing  com- 
mittee, in  place  of  William  W.  Brush, 
whose  term  of  office  is  expiring,  the 
section  elected  Burt  B.  Hodgman. 

NATIONAL    FEDERATION    OF    COX- 
STR1  OTIOH     IMH  ST1MI.S 

The    National    Construction    Confcr- 
i  died  bv  the  National  Federation 
of    Construction    Industries    was    held 
2  and  :!  at  the   Hotel  Sherman, 
Chicago.      The    conference    was    an- 
nounced  to  be  for  the  purpose  of  tak- 
teps  to  place  (lie  construction  in- 
dustry  upon    a   more   sound   economic 
and  to  inspire  renewed  activity 
.  industries  upon  improved  con- 
ns.     The   principal    objects   were, 
specificallj  : 

To  place  construction  materials  upon 
.,    i,  ss    erratic    ami    more    substantial 


basis  of  prices  than  now  exists  in  many 
instances. 

To  set  up  machinery  whereby  ad- 
justment may  be  made  in  labor  costs, 
which  will  more  properly  accord  with 
present  conditions. 

To  develop  modifications  in  the  con- 
ditions surrounding  the  financing  of 
the  construction  industries,  which  will 
tend  to  make  more  ready  the  supply 
of  funds  for  this  class  of  industry. 

To  make  improvements  in  the  rela- 
tions between  employers  and  employes, 
which  will  tend  to  secure  the  continu- 
ity of  operations  and  a  more  satisfac- 
tory production  in  construction. 

To  aid  employers  and  contractors  in 
effecting  such  further  deflation  of 
values  throughout  the  construction  in- 
dustries (and  all  stages  thereof,  from 
raw  materials  to  finished  products),  in- 
cluding their  own  overhead  and  profit, 
as  is  required  under  present  conditions. 

AMERICAN     ASSOCIATION     OF 
ENGINEERS 

A  meeting  of  the  National  Engineer- 
ing Conference  on  Public  Information 
was  held  in  the  Congress  Hotel,  Chi- 
cago, February  25.     Papers  were  pre- 
sented on  "Teaching  Engineering  Jour- 
nalism at  Iowa  State  College,"  by  H. 
E.   Pride,  Bulletin  Editor,  Iowa  Engi- 
neering    Experiment     Station,     Ames. 
"The  Necessity  for  Public  Information 
in  the  Municipal  Field,"  by  S.  C.  Had- 
den,   Editor  of  Municipal  and  County 
Engineering,   Chicago.     "Essentials   of 
Popular   Scientific  Writing,"  by  Alex- 
ander Black,  Editor  of  the  Newspaper 
Feature    Service,    New    York.      "The 
Value  to  a  Young  Engineer  of  Techni- 
cal Press  Contributions."  by  C.  A.  Tup- 
per,     President    of    the    International 
Trade  Press,  Chicago.    "Discussion  on 
the  Value  of  Technical  and  Engineer- 
ing Press  Bulletins."    "Some  Problems 
Before  the  Engineer,"  by  John  G.  D. 
Mack.  State  Chief  Engineer,  Madison, 
Wis      "\  National  Program  of  Public 
Information."    by    W.    W.    DeBerard, 
Western  Editor  of  Engineering  News- 
Record  Chicago.  "Ambassadors  to  His 
Majesty,  the  Public."  by  C.  R.  Thomas, 
ir.    charsre    of    Publication    of    Results, 
Forest  Products  Laboratory,  Madison, 
Wis      "Engineering  Information  Serv- 
ice  in   Iowa."  by  R.  W.   Crum,   Engi- 
neer   of    Materials    and    Tests.    State 
Highway     Commission.     Ames.    Iowa. 
"Making  Easv  Reading  of  Engineering 
Subject's."  bv  C.  S.  Darling,  Managing 
Fditor    of    Factory.    Chicago.        What 
Publicity  Does  for  the  Chapter,     by  R. 
C    Bailey,  Assistant  Secretary.  Afri- 
can   Association   of   Engineers.  (    The 
Difference     Between     'Publicity      and 
News,"  by  Harvey  V.  Deuell.  of  the 
Tribune.     "The  Meaning  and 
Purpose  of  Publicity,"  by  Ivy  L.  Lee, 
Advisor    in    Public    Relations    to    the 
Pennsylvania  Railroad  and  other  inter- 
"Making  Publicity  Out  of  Poli- 
cies "  by  Richard  H.  Waldo.  Publisher 
of  Hearst's  Magasine,  New  York    The 
Public's  Debt  to  the  Engineer     by  r\ 
M     Feiker    VicePresident   of  the   Mc- 
Graw-Hill   Publishing   Company,    New 
York. 

The  subjects  announced  for  discus- 
sion included  :  Shall  we  drop  the  term 
"publicity"?      Germinating   the   public- 
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ity  idea  in  the  colleges.  How  can  the 
technical  press  help  disseminate  public 
information?  How  can  we  stimulate 
the  writing  of  special  feature  articles? 
Will  publicity  pay  as  a  career?  How 
publicity  helps  a  community.  How  pub- 
licity helps  a  local  society.  Engineer- 
ing publicity  from  the  standpoint  of  the 
newspaper  editor. 

IMEHH  xn  CONCRETE  INSTITUTE 
\i  the  seventeenth  annual  convention 
of  the  American  Concrete  Institute  held 
n  February  14,  1j  and  Hi, 
technical  subjects  covering  all  phases 
of  concrete  were  discussed.  The  meet- 
ing opened  with  an  address  on  the 
"Aims  and  Activities  of  the  Institute," 
by  President  H.  C.  Turner,  and  this 
was  followed  by  a  report  by  W.  K. 
Hatt,  a  talk  by  W.  A.  Hull  on  "Recom- 
mendations for  Safeguards  Against 
Unusual  F'ire  Hazards,"  papers  by  W. 
K.  Hatt  'in  "Tests  of  a  Concrete  Mix- 
er,"  I  .  \l.  I'.alsley  on  "Equipment  for 
oad  Construction,"  C.  R. 
Ege  on  "Developments  in  Construction 
Plant  and  Organization  in  Concrete 
(  onstruction,"  and  many  other 
interesting  discussions.  Officers  for  the 
ensuing  year  are :  President,  H.  C. 
Turner;  secretary-treasurer,  Harvey 
\\  hippie;  vice-president,  W.  P.  Ander- 
son; and  directors,  Ernest  Ashton,  J. 
C.   Pearson  and  D.  A.  Abrams. 

[DAB  O        CHAPTER,       AMERICAN 
ASSOCIATION    OF    ENGINEERS 

The  first  annual  convention  of  the 
Idaho  Society  of  Engineers  after  it  be- 
came a  chapter  of  the  A.  A.  E.  was 
held  on  January  10-11  at  Nampa.  Ac- 
tion was  taken  requesting  Congress  to 
enact  legislation  to  provide  for  the 
continuation  of  Federal  Aid  for  high- 
way work  and  for  a  National  Depart- 
ment of  Public  Works.  The  following 
were  elected  for  the  ensuing 
year  :  President,  Lee  R.  Cooke ;  vice- 
presidents,  E.  E.  Moberly  and  J.  H. 
Wilson;  secretary-treasurei,  Capt.  E. 
F.  Ayres  ;  and  executive  committee,  E. 
B.  Darlington,  Dr.  C.  N.  Little  and 
Barry  Dibble. 

ILLINOIS    SOCIETY    OF    ENGINEERS 

The  annual  meeting  of  the  Illinois 
Society  of  Engineers  was  held  in  Chi- 
cago on  January  26-28.  A  new  feature 
ni"  the  meeting  was  the  award  of  prizes 
for  the  best  papers  by  writers  of  not 
more  than  five  years'  membership.  The 
following  men  received  prizes :  Har- 
lan H.  Edwards,  city  engineer,  Dan- 
ville, 111.,  for  his  paper,  "Keeping  Our 
Streets  Smooth,"  and  Allen  Dimmick, 
of  the  Texas  Co.,  Chicago,  for  his 
"Asphalt    Pavements    of   the    Future." 

Officers  for  1921  are :  President, 
Samuel  A.  Greeley ;  vice-president, 
Robert  I.  Randolph;  secretary,  E.  E. 
R.  Tratman.  The  next  meeting  is  to 
be  held  in  Decatur,  111.,  in  January, 
1922. 

UTAH   IRRIGATION  AND  DRAINAGE 
CONGRESS 

At  its  fourth  annual  convention  in 
Salt  Lake  City,  January  17-18,  the  Utah 
Irrigation  and  Drainage  Congress 
elected  the  following  officers :  Presi- 
dent, Dr.  F.  S.  Harris;  first  vice-presi- 
dent. R.  E.  Caldwell ;  second  vice-presi- 
dent, E.  A.  Porter ;  third  vice-president, 
Ephraim  Bergeson ;  and  secretary- 
treasurer,  U.  A.  C.  Logan. 


The  regular  meeting  of  the  Louisiana 
Engineering  Society  was  held  at  New 
Orleans  on  February  14.  The  technical 
the  evening  consisted  of  a 
paper,  "Straightening  a  Large  Shaft  by 
tin     Heat   Process,"  by  Mr.   Frank  G. 

and  an  informal  talk  on  coal 
handling  machinery  and  cranes,  illus- 
it  it'll     by     motion     pictures,    by     Mr. 

of  the  McMyler-Interstate  Co., 
Cleveland. 

INDIANAPOLIS    CHAPTER,    AMKHI- 
<    \  \        \smm   I  \  I  ION       OF" 
ENGI  nicks 
At  the  meeting  on  February  16,  the 
■    was   addressed    on    "A    Score 
1  ard    for  Engineers,"  by  Dean  Potter, 
"i    Purdue   University.     This   talk   re- 
lated to  a  new  method  of  rating  stu- 
dents to  encourage  greater  activities  in 
university   and   engineering   work,   and 
the  whole  subject  of  engineering  educa- 
tion was  opened  for  questions  and  ar- 
guments. 

The  subject  for  the  March  1  meeting 
will  be  "Some  Recent  Developments  in 
Concrete,"  which  will  be  discussed  by 
Lieut.-Col.  Boyden,  of  the  Portland 
Cement  Association. 

ENGINEERING     INSTITUTE    OF 
CANADA 

The  35th  annual  general  and  profes- 
sional meeting  of  the  E.  I,  C.  was  held 
at  Toronto  on  February  1-3.  There 
was  a  large  attendance  and  all  enjoyed 
the  many  social  features  of  the  meet- 
ings. 

The  council  report  showed  the  insti- 
tute to  be  flourishing.  There  was  a 
treasury  surplus  reported  of  over  $6,- 
000,  and  the  membership  has  increased 
to  a  total  of  over  4,000.  Two  new 
branches  have  been  added— one  at 
Monckton,  N.  B.,  and  the  other  at 
Sydney,  N.  B.  Proposed  amendments 
to  the  by-laws  were  discussed,  and  the 
discipline  provisions  were  enlarged,  and 
the  fees  raised.  Prizes  were  awarded 
for  the  current  year  to  E.  E.  Campbell 
J.  C.  Nicol,  Dr.  A.  Stansfield,  R.  deL 
French  and  J.  R.  Dunbar. 

The  following  officers  were  elected 
for  the  ensuing  year :  President,  John 
M.  R.  Fairbairn ;  vice-presidents,  H.  G. 
Acres  and  Walter  J.  Francis.  The  sec- 
retary of  the  institute  is  Fraser  S. 
Keith,   176  Mansfield  street,  Montreal. 

NEW       JERSEY       SEWAGE       WORKS 
ASSOCIATION 

The  annual  meeting  of  the  New  Jer- 
sey Sewage  Works  Association  was 
held  on  February  18.  The  following 
subjects  were  discussed:  "Sewage  Si- 
phons," by  Weston  Gavett;  "Certain 
Phases  of  the  Biology  of.  Sewage  Dis- 
posal," by  Thomas  J.  Headlee  ^'Prac- 
tical Operating  Data  on  Imhoff  Tanks 
and  Screens,"  by  John  Downes ;  and 
"The  Design  and  Operation  of  Single- 
Story  Tanks,"  by  C.  M.  Nichols.  There 
was  also  an  open  discussion  on  assess- 
ment methods  for  new  sewers. 

TOPEKA    ENGINEERS    CJLUII 

At  its  annual  meeting  on  January  31, 
the  Topeka  Engineers'  Club  elected  the 
following  officers:  President,  M.  W. 
Watson ;  first  vice-president,  A.  B. 
Griggs;  second  vice-president,  R.  W. 
Epps ;  secretary,  P.  J.  Carter ;  and 
treasurer,  Roy  Finney. 


PERSONALS 


Comer,  R.  O.,  has  been  placed  in 
charge  of  canal  and  lock  work  on  the 
.Navigation  Canal. 

Hunt,  J.  R,,  has  been  appointed  road 
engineer  of  Wyoming  county,  W.  Va. 

Smith,  E.  S.,  formerly  Director  of 
Public  Service  at  Youngstown,  Ohio, 
has  been  appointed  chief  engineer  of 
tin-   Ohio  State  Highway  Commission. 

I'  reeman.  Roger  M.,  for  the  past  few 
years  supervising  engineer  of  the  Bu- 
reau of  Yards  and  Docks,  U.  S.  Navy, 
has  opened  an  office  in  New  York  City 
as  construction  engineer,  specializing 
in  the  design  and  construction  of  in- 
dustrial buildings,  steel  plants  and 
power  plants. 

Herrick,  Leon  C,  of  Norwalk,  Ohio, 
has  been  appointed  State  Highway 
Commissioner  of  Ohio. 

Gibson,  W.  S.,  of  St.  Thomas,  Ont., 
Has  resigned  from  the  engineering 
staff  of  the  Ontario  Department  of 
Highways,  and  will  be  succeeded  by  S. 
F.  Hanning. 

Bintz.  W.,  formerly  structural  engi- 
neer of  the  Flint.  Mich..  Engineering 
Department,  has  accepted  a  similar  po- 
sition at  Lansing,  Mich. 

Hayes.  F.  B.,  has  been  appointed  city 
engineer  of  Pendleton,  Ore. 

Dimock,  A.  H.,  city  engineer  of  Seat- 
tle, has  been  reappointed  for  a  three- 
year  term. 

Leo,  John  P.,  chairman  of  the  Board 
of  Standards  and  Appeals,  has  been 
appointed  commissioner  of  street  clean- 
in?  New  York  City,  to  succeed  Arnold 
B.   MacStay. 

Giesecke,  Prof.  F.  E.,  head  of  the 
engineering  division  of  the  bureau  of 
economic  geology  and  technology,  Uni- 
versity of  Texas,  has  been  appointed 
chairman  of  the  problem  committee, 
Federal  Highway  Council,  Washington, 

Babcock,  Dudley  P.,  formerly  assist- 
ant engineer  of  the  New  York  State 
Highway  Commission,  is  now  assistant 
engineer.  Bronx  Parkway  Commission 
Bronxville,  N.  Y. 

Jackson,  Jesse  A.,  who  has  been  in 
the  employ  of  the  Seattle  engineering 
department  since  1902,  has  been  ap- 
pointed engineer  of  the  Seattle  City 
Zoning  Commission  and  is  developing 
a  plan  for  laying  out  the  city  in  zones. 

Levin,  Louis  S.,  formerly  engineer 
of  Allegan  county,  Michigan,  has  been 
appointed  roads  engineer  of  Chippewa 
eounty. 

Brooks,  Clarence  M.,  formerly  of 
the  New  Hampshire  State  Highway 
Department,  is  now  highway  commis- 
sioner of  Vermont. 

Smyth,  Sid,  has  been  reappointed  en- 
gineer of  Cochise  county,  Ariz.,  for  a 
term  of  two  years. 

Harrison,  Major  W.  B.,  Corps  of 
Engineers.  U.  S.  A.,  has  been  ordered 
to  serve  with  the  11th  Engineers  in  the 
Canal  Zone. 

Groot,  E.  H.,  has  been  made  assistant 
engineer  in  charge  of  the  Louisville  & 
Portland  Canal. 

Smith,  Eliot  N..  for  nine  years  on 
the  engineering  staff  of  the  Catskill 
aqueduct.  Board  of  Water  Supply, 
New  York  City,  died  recently. 
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EARLE  CENTRIFUGAL  PUMPS 

The   centrifugal  pumps  built  by  the 

Hark-     Gear     and     Machine     Company 

;e  a  full  line  of  high-grade  sin- 

i  multi-stage  pumps  from  2-inch 

mch    size    for    any    type    drive, 

from  slow  speed  steam  or  gas  engines 

h    speed    steam    turbines.     They 

till   for  any  conditions  for  which 

centrifugals    of    the    better    class    are 

adapted,  except  for  deep  well  pumping. 

This  company  was  among  the  pio- 
neers  in  the  development  of  the  mod- 
ern centrifugal  pump  and  has  kept  pace 
with  the  very  rapid  improvement  in 
design  during  the  past  decade. 

Earle  pumps  having  all  the  good 
points  of  any  other  make,  as  well  as 
special  features,  comprise,  when- 
direct  connected  to  a  driving  unit  of 
proper  size  and  type,  a  pumping  outfit 
which  is  low  in  first  cost,  requires  lit- 
tle foundation,  is  noiseless  in  opera- 
tii  n.  operates  with  minimum  of  attend- 
ance and  repairs,  and  maintains  its 
i;il  high  efficiency  indefinitely. 

Both  single  *-;,iL;e  and  multi-stage 
type  have  horizontally  split  casings 
with  both  suction  and  discharge  open- 
ings  in  the  lower  half  of  the  casing, 
thus  permitting  the  complete  disman- 
tling Hi  the  pump  without  disturbing 
tin.-  piping  connections.  The  construc- 
tion of  the  bearing  brackets  integral 
with  the  lower  half  of  the  casing  se- 
cures the  permanent  alignment  of  all 
i  the  pump  with  the  shaft  center 
line.  All  bearings  are  ring  oiling,  of 
liberal  size,  and  are  split  vertically  SO 
that  by  a  quarter  turn  they  can  be 
easily  removed  without  displacing  the 
shaft. 

The  shaft  is  protected  from  the  ac- 
tion   of   the   liquid   handled,  by  bronze 


sleeves,  carried  through  the  stuffing 
1  Mxe-  which  are  provided  with  bronze 
water  seal  rings  packed  on  both  sides. 
The  impellers  are  of  bronze,  enclosed 
type,  fitted  with  removable  wearing 
rings  of  the  step  type  originated  by 
the  Earle  Gear  and  Machine  Company. 
The  flexible  couplings  have  steel  pins 
i.l  one-half  which  engage  steel  lined 
ii  bber  bushings  in  the  other  half. 

The    multi-stage    pumps    are    of    the 
tried   and   proven   type,   with   impellers 
all   faced  one  way  to  obtain  the  short- 
est  and   smoothest   water  passages  be- 
tween     impellers.        The      end      thrust, 
which   is  practically  the  only  undesir- 
able   feature    of    this    type,    is,    in    the 
Earle    pumps,    entirely    eliminated    by 
of     the    "Simplex     Pump    Bal- 
ance." a  recently  patented  device  which 
itically      counteracts       the      end 
ontinues  to  do  so  through- 

i  Ut  the  life  of  the  pump. 

This    type    of    pump    is    particularly 
suitable   for  boiler  feeding,  or  for  any 
iressure    pumping    requirements. 


ROSS   HYDRANT  THAWING  DEVICE 

The  Ross  hydrant  thawing  device  has 

perfected  and  is  now  placed   on 

arket  by  the  American-La  France 

Fire  Engine  Co.     This  thawing  device 

is  simple  in  construction,  compact  in  de- 

sign  and  effective  in  operation. 

I;  consists  essentially  of  a  steam  coil 
surrounded  by  a  jacket  tank,  which  is 
l  lied  with  water  for  pumping  into  the 
steam  coil.  By  means  of  a  hand-oper- 
ated pump,  water  can  be  forced  from 
the  tank  into  the  coils  and  by  regulating 
this  feel  either  wet  or  super-heated 
-iram  can  be  secured  at  the  nozzle. 
Water  is  fed  continuously  into  the  coil 
and  immediately  converted  into  steam. 
The  heat  is  pro- 
duced from  a  stan- 
dard Presto-lite  style 
B  tank  carried  with 
the  outfit.  Although 
it  is  impossible  for 
this  boiled  to  explode 


in  ordinary  operation  a  safety  valve  is 
provided  against  any  unforeseen  con- 
dition. 

The  steam  is  led  through  15  feet  of 
flexible  metallic  hose  with  a  braided 
steel  jacket  covered  for  over  half  its 
with  asbestos,  which  in  turn  is 
protected  by  a  canvas  cover,  and  the 
whole  wrapping  bound  with  wire. 

The  entire  thawing  device  weighs 
only  135  pounds  completely  charged 
ready  for  service.  It  is  28  inches  across 
the  base,  1:-:  inches  wide  and  25  inches 
high. 

flic  portability,  the  fact  that  the 
boiler  is  not  dependent  upon  an  outside 
source  of  heat,  and  the  remarkable  ra- 
pidity with  which  steam  is  produced, 
make  this  thawing  device  of  general 
value  and  unusual  practicability  and  of 
particular  benefit  to  fire  departments. 

STANDARDIZED  SE<  TION  \l,  STEEL 
BUILDINGS 

Steel  ■  Fabricated     Corporation 

n.akes   a   specialty   of   the   construction 

■  tional    steel   build- 

r  industrial  uses.     They  are  built 

:   typ<    single  span  trusses 

.    in.    12,    in.  20,  24  and   30  feet  long, 

tons    s   or   10    feet 

i  !.  in  the  heavy  type,  with  single 

i    30,  38  and  40  feet 

ii  i  -wall  sections  10,  12  or  16  feet 

high. 

are  one-story  structures 
hed  in  multiples  of  8-foot  lengths 
with  frames  made  of  riveted  steel 
shapes  covered  with  corrugated  steel 
riveted  to  them  .  They  may  be 
placed  on  wood  or  concrete  founda- 
tions and  are  furnished  with  sliding 
or  swinging  doors.  The  roof  trusses 
are  of  the  compound  Fink  type,  and 
erection  diagrams  are  provided  1 
which  the  buildings  can  be  as- 
sembled  with  common  labor.  A  40  x 
496-f.oot  building  was  erected  in  four 
working  days.  The  buildings  can  be 
easily  knocked  down  and  re-erected 
an  1  are  recommended  for  a  large  num- 
ber  of  industrial  purposes. 


EARLE    CENTK11UGAL    PUMP 


HAND    PUMP    HYDRANT   THAWING    DEVICE 
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FLORAL   PARK,    MARCH   12.    1921 


Linden  Street  Sewer  Tunnel 


Method  of  shield  excavation  and  driving,  alignment  and  adjustment.  Erec- 
tion of  concrete  lining  blocks.  Adjustable  supporting  traveler.  Backfilling 
behind  shield  tail.    Grouting  joints  and  backfill.    Rapid  progress  and  accuracy. 


It  Linden  Streel  sewer,  Flushing,  1..  I.,  has 
.1  circular  cross-section  87  inches  in  interior  di- 
ameter and  is  1,022  feet  long  with  a  fall  of  0.21 
foot  in  80.5  feet.  The  invert  is  a  little  below 
ground-water  level  in  sharp,  good  building  sand 
and  30  to  60  feet  below  the  surface  of  the  ground. 

Competitive  bids  were  received  on  alternative 
designs  for  pre-cast  concrete  lining,  and  for  cast- 
iron  segments  lined  with  concrete.  The  bids  for 
the  latter  exceeded  those  for  the  former  by  $30 
a  foot.  The  contract  was  awarded  to  the  O'Rourke 
Engineering  Construction  Co.  in  March,  1920,  the 
work  to  be  completed  in  350  working  days,  at  a 
price  of  $155  per  linear  foot  of  tunnel  and  $74,000 
for  the  four  shafts,  making  a  total  of  $371,910. 
<  )n  March  1.  804  linear  feet  of  tunnel  had  been 
driven  and  the  work  was  in  advance  of  the  sched- 
ule requirements. 

I  he  shield  method  is  being  used,  operating  with 


a  single  heading  driven  from  a  shaft  at  one  end. 
through  two  intermediate  shafts  at  each  of  which 
the  alignment  makes  a  horizontal  angle  of  i 
90  degree-.. 

The  tunnel  is  being  constructed  under  the  di- 
rection of  the  Bureau  of  Sewers,  Borough  of 
Queens,  New  York  City.  Before  the  contract  was 
awarded,  designing  engineer  Frederick  Seelev  vis- 
ited the  Ford  tunnel  at  River  Rouge,  Detroit, 
which  is  12  feet  8  inches  in  diameter  and  5,500 
feet  long,  for  the  purpose  of  studying  its  design 
and  construction.  The  Ford  tunnel  was  driven 
by  the  shield  method  and  was  lined  with  segmen- 
tal concrete  blocks  18  inches  thick,  employing 
novel  methods  and  new  appliances  corresponding 
closely  to  those  since  adopted  for  the  Linden 
Street  sewer. 

The  lining  consists  of  hollow  cylindrical  rings 
-     feet    3    inches   in    diameter   inside   and   9   feet   3 


BLOCK  FORM  AND  BLOCK  STRIPPED 
.'.\i>    RESTING   <  \    BASE    PLATE 


SEGMENTAL     CONCRETE     LINING     BLOCKS.  SFASONING    IN    STORAGE    Y\RD 
COMMANDED   RY  TRAVELING  CRANE 
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inches  in  exterior  diameter.  They  are  27  inches 
long  parallel  with  the  axis  of  the  tunnel  and  are 
completely  enclosed  by  an  envelope  Zy2  inches 
thick  composed  of  small  gravel  that  fills  the  cavity 
left  bv  the  withdrawal  of  the  shield  tail,  prevents 
displacement  of  the  ground  and  preserves  align- 
ment of  tunnel  and  distributes  external  pressures. 

Each  ring  is  com- 
posed of  six  duplicate 
interchangeable  seg- 
mental blocks  with  ra- 
dial joints  and  a  key 
segment,  w  e  i|g  h  i  n  g 
about  1,500  pounds. 
The  radial  joints  are 
staggered  one  half  the 
length  of  the  segments 
in  adjacent  rings,  an  ar- 
rangement secured  by 
shifting  the  key  seg- 
ments one  half  block 
right  or  left.  Each  seg- 
ment block  is  provided 
on  one  vertical  face 
with  two  234 -inch  pro- 
jections 17J4'  inches 
long  and  8}s  inches 
wide,  with  tapered  sides  and  rounded  ends  which 
engage  corresponding  recesses  in  the  opposite 
faces  of  the  segment  in  the  adjacent  range,  the  re- 
cesses being  a  quarter  of  an  inch  larger  and  with 
slightly  greater  taper  to  provide  an  opening  to 
hold  grout  between  the  projection  and  sides  of  the 
recesses.  It  also  provides  an  easy  engagement 
and  accurate  adjustment  and  maintains  the 
alignment. 

One-third  of  the  blocks  are  provided  on  the  in- 
tradosal  surface  with  grout  holes  leading  to  the  mid- 
dle of  the  transverse  joints  and  with  two  2x5- 
inch  curved  inclined  grip  holes  4J4  inches  deep,  to 
receive  the  jaws  of  the  erecting  device.  There 
are  also,  near  the  rear  vertical  face  of  each  block, 


fwo  grout  holes  passing  entirely  through  the 
block  to  deliver  grout  to  the  exterior  of  the  tun- 
nel ring.  All  of  the  grout  holes  are  slightly  tap- 
ered to  a  minimum  diameter  of  1  7/16  inches,  and 
at  the  inner  ends  are  provided  with  a  special  screw 
thread,  cast  in  the  concrete,  to  receive  temporary 
nipples  screwed  in  for  the  grouting  connection. 

I  he  tunnel  lining  requires  over  0,000  segmental 
blocks,  all  of  which  are  cast  on  the  surface  of  the 
ground  at  the  top  of  the  shaft  at  one  end  of  the 
tunnel.  Casting  was  commenced  in  the  early  part 
of  August,  1920,  and  as  the  blocks  are  made  at 
the  rate  of  36  daily,  a  considerable  number  were 
ready  in  advance  of  the  commencement  of  the 
erection  in  December,  and  sufficient  provision  was 
made  for  their  seasoning  at  least  one  month  be- 
fore  their  use,  although  it  is  considered  that  they 
could  be  safely  assembled  when  two  weeks  old. 
1  In  February  6,  when  the  note  for  this  descrip- 
tion was  made,  more  than  3,000  blocks  had  been 
cast  and  about  1,500  finished  blocks  were  in  the 
storage  yard  waiting  to  be  used.  The  blocks  are 
made  with  1:2:4  concrete  using  J^'-inch  broken 
stone,  and  are  so  carefully  made  that  notwith- 
standing the  rigid  inspection  none  of  them  have 
been  rejected. 

The  segmental  blocks  are  cast  with  the  curved  side 
vertical,  in  steel  forms  with  bent  side  plate  3/16- 
inch  thick,  countersunk,  riveted  to  top  and  bot- 
tom exterior  flange  angles.  The  bottom  flange 
angles  are  detachably  clamped  to  cast  iron  base 
Dlates  recessed  for  the  interlocking  projections 
in  the  transverse  joints  of  the  segments.  The  tops 
of  the  forms  are  open  and  receive  cast  iron  core 
prints  bolted  to  cross  pieces  that  are  accurately 
located  on  and  attached  to  the  upper  flange  angles 
to  provide  for  the  recesses  in  the  faces  of  the 
blocks.  Tapered  steel  and  iron  cores  are  attached 
to  the  forms  to  provide  holes  for  the  grit,  grout 
and  the  erector  grips. 

Each  form  is  nearly  semi-circular  in  plan  and 
'S  provided  with  two  vertical  radial  di/iding  plates 
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thai    eparate  ii  into  compartments  for  three  seg- 
ment blocks  having  an  angular  length  of  51  de- 
25  minutes  and  43  seconds,  e-)ual  to  a  lit- 
tle more  than  3  feet  2  inches  on  the  intrados. 

forms,  which  were  built  by  the  Davis  & 


TRAVELING   CRANE  IN  BLOCK  YARD 

Thomas  Company,  are  about  12^2  feet  long  meas- 
urged  'in  the  extrados,  2  feet  3%  inches  high  and 
18  inches  wide  overall.  Including  the  base  plate 
the\  weigh  about  3,000  pounds  each.  They  are 
hi  ■-bid  to  an  accuracy  of  1/50  inch,  so  that  ihe 
projections  of  the  blocks  are  in  perfect  contact 
throughout  the  entire  ring  with  the  bottoms  of 
the  recesses  in  the  adjacent  ring,  giving  an  even 
distribution  of  stress  and  avoiding  the  cracking 
or  spalling  of  blocks  when  they  receive  the 
stresses  due  to  shoving  the  shield. 

Concrete  is  mixed  in  a  j/2-yard  Ransome  ma- 
chine delivering  to  a  pair  of  buckets  suspended 
from  an  electric  overhead  traveling  crane  that 
commands  the  casting  yard,  which  is  about  24  feet 
wide  and  100  feet  long.  The  concrete,  mixed 
moderately  dry,  forms  a  quaking  mass  that  is 
thoroughly  spaded  in  the  forms  until  the  small 
amount  of  water  flushes  to  the  top  and  overflows, 
after  which  the  core  prints  for  the  recesses  are 
forced  into  the  upper  surface  of  the  concrete,  dis- 
placing the  excess  material  and  leaving  a  stiff  con- 
crete which  is  accurately  smoothed  off  to  the 
plane  of  the  finished  upper  edges  of  the  form. 

After  the  concrete  has  set  five  hours  or  more, 
according  to  weather  and  convenience,  the  forms 
are  stripped,  leaving  the  segment  blocks  on  the 
cast  iron  bases  until  after  the  concrete  is  18  hours 
old,  when  the  blocks  are  removed  and  piled  up  in 
storage  alongside  the  casting  yard,  thus  releasing 
the  bases  for  another  set  of  blocks,  and  so  on. 
About  11  yards  of  concrete  are  required  for  36 
blocks  which  are  cast  in  1J4  hours  by  a  force  of 
nine  men. 

(To  be  continued) 


Good  Concreting  Records 

The  outlet  work  for  the  Taylorsville  dam  in  the 
Miami  Conservancy  District  is  a  massive  concrete 
structure  241  feet  wide,  628  feet  long  and  111  feet 
high,  containing  45,000  yards  of  concrete,  some  of 
it  placed  in  walls  up  to  50  feet  thick.  The  con- 
creting was  done  in  about  one  year,  during  which 
the  schedule  proposed  called  for  an  average 
amount  of  100  yards  per  10-hour  working  day  for 
about' five  months  and  200  yards  per  day  for  the 
remaining  time,  an  amount  which  was  not  quite 
reached  until  near  the  end  of  the  job,  when  it  was 
exceeded.  The  records  were  568  yards  in  one 
day,  July  29,  and  2,408  yards  in  one  week  and 
9,280  in  27  consecutive  working  days. 

The  original  estimate  of  cost  was  $9.47  per  yard 
and  the  actual  cost  was  exactly  $10  per  yard,  com- 
posed of  $3.51  labor;  $3.02  supplies,  including  ce- 
ment and  repair  parts,  sand  and  gravel  being  ex- 
cavated by  conservancy  forces ;  power  $.37 ;  plant, 
erection,  depreciation  and  camps,  $2.43 ;  indus- 
trial insurance  and  overhead,  $.67.  The  labor 
cost  of  $3.51  was  divided  into  thirteen  items,  of 
which  the  principal  ones  were  $.528  for  excavating 
and  washing  gravel;  $.540  for  mixing  and  plac- 
ing concrete  :  $.944  lor  building  forms ;  and  $.500 
for  dismantling  and  general  cleaning  up.  The 
work  was  executed  with  a  force  of  95  men,  which 
apparently  does  not  include  those  employed  in 
excavating  and  washing  the  gravel. 


\^  asteful  Refuse  Collection 

In  some  notes  on  refuse  collection  and  disposal 
by  a  superintendent  in  charge  of  such  matters  in 
an  English  city  and  published  in  "Municipal  Engi- 
neering and  Sanitary  Record,"  a  peculiarly  wasteful 
practice  was  narrated  as  having  been  observed  by 
him  in  one  of  the  suburbs  of  London.  He  wrote: 
"To  my  surprise  I  found  when  the  day  for  empty- 
ing the  dust  bin  arrived,  not  one  but  two  horses  ant» 
carts  came  to  pick  up  the  refuse.  While  one  eav» 
was  loaded  the  second  horse  and  cart  trailed  along 
empty  behind  and  was  not  loaded  until  the  first  cart 
was  filled.  I  expressed  my  surprise  but  was  told 
that  it  was  the  usual  practice,  and  on  occasion  three 
horses  and  carts  were  similarly  used."  He  states 
that  he  could  learn  no  reason  for  this  and  is  at  a  loss 
to  "imagine  any  possible  advantage  either  in  cost  or 
convenience  that  could  be  served  bv  such  an  unusual 
arrangement." 


Skagit  River  Electric  Plant 

Seattle  interests  are  taking  steps  for  the  devel- 
opment of  an  enormous  hydro-electric  plant  on 
the  Skagit  river.  Wash.,  which  drains  3,000  square- 
miles.  According  to  C.  S.  Uhden,  engineer  in 
charge  of  the  work,  the  city  has  commenced  con- 
struction of  the  first  75,000  h.  p.  unit  of  the  power 
that  it  is  estimated  will  cost  about  $10,000,000; 
48,000  h.  p.  will  be  first  secured  by  a  temporary 
crib  dam  pending  the  construction  of  a  concrete 
dam  240  feet  high  that  has  involved  the  building 
of  26  miles  of  construction  railway  at  a  cost  of 
$1,215,000. 
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The  St.  Louis  Transit 
System 

Synopsis   of   a   report   made   by   the   City 
Plan  Commission,  which  deals  chiefly  with 

re-routing  street  cars. 

.^ — ^— _ ^_ _— — — _ _ — —       i 

The  City  Plan  Commission  of  St.  Louis,  after 
two  and  a  half  years  of  careful  study,  has  sub- 
mitted to  the  Board  of  Public  Service  a  report 
presenting  proposals  for  the  development  of  the 
transit  lines  of  the  city.  This  report  contains  36 
pages  and  several  maps,  tables,  and  diagrams 
which  aid  greatly  in  setting  forth  the  various  fea- 
tures of  the  problem.  Two  of  the  diagrams  pub- 
lished herewith  give  an  idea  of  the  thought  and 
ingenuity  exercised  by  the  commission  and  its  en- 
gineer, Harland  Bartholcmew,  in  presenting  the 
results  of  their  study  of  the  problem. 

All  of  the  city  railway  lines  in  St.  Louis  are 
operated  by  a  single  company,  but  there  are  a 
number  of  franchises  which  require  the  continua- 
tion of  operation  over  certain  routes,  some  of 
which  made  efficient  and  economical  operation  im- 
practicable. Partly  because  of  this,  partly  because 
of  over-financing  and  over-estimate  of  the  growth 
of  the  traffic,  the  operating  company  went  into  the 
hands  of  a  receiver  in  1919.  The  plan  submitted 
looks  to  the  re-routing  and  re-connecting  of  the 
tracks  of  the  various  original  companies  and  pro- 
vision for  traffic  for  the  next  10  to  25  years.  In- 
cluded in  the  plans  is  the  opening,  widening  and 
extension  of  numerous  streets  which  will  facili- 
tate more  direct  routing  in  some  cases. 

In  studying  the  present  situation  the  commis- 
sion compiled  statistics  of  traffic  from  1900  to  date 


which  show  that  the  total  number  of  passengers 
was  nearly  three  times  as  great  in  1919  as  in 
1900.  The  time  required  to  reach  the  center  of 
the  city  over  the  routes  available  from  the  vari- 
ous sections  of  the  city  were  learned  and  plotted 
on  a  diagram,  areas  within  10  minutes,  20  minutes, 
30  minutes,  etc.,  of  the  center  being  indicated  by 
different  colors.  One  small  area  was  found  to  be 
90  minutes  from  the  business  center  while  very 
considerable  areas  were  50  and  60  minutes  beyond. 
A  companion  diagram  showing  the  isochronal 
zones  for  the  routing  proposed  by  the  commis- 
sion shows  very  little  of  the  city  lying  beyond  the 
40-minute  zone  and  none  beyond  60  minutes. 

The  problems  of  the  immediate  future  are  stated 
to  be  relief  of  the  congestion  in  the  business  dis- 
trict and  more  direct  routings  to  all  parts  of  the 
city.  It  is  believed  that  by  re-routing,  the  necessi- 
ties of  the  city  can  be  met  and  that  rapid  transit 
will  not  be  necessary  for  the  present. 

In  laying  out  a  plan  for  re-routing  the  traffic, 
it  was  considered  desirable  to  approximate  all 
routes  to  a  theoretical  fan-shaped  system,  as  is 
shown  on  the  diagram  presented  herewith.  "A 
feature  of  the  theoretical  solution  of  the  transit 
plan  is  to  gather  a  majority  of  the  east  and  west 
lines  into  a  subway  in  the  business  district  and  so 
routing  north  and  south  lines  through  the  busi- 
ness district  as  practically  to  avoid  any  inter-sec- 
tion of  lines,  which  is  one  of  the  present  pregnant 
causes  of  delay  and  congestion  in  the  business  dis- 
trict." The  plan  would  call  for  the  abandonment 
of  about  8  miles  of  single  track  and  7^4  miles  of 
double  track,  and  the  construction  of  4J4  miles  of 
new  single  track  and  2J4  miles  of  new  double 
track.  Certain  extensions  of  existing  lines  total- 
ing about  10  miles  of  new  double  track  lines  are 
proposed  also. 

The  plan  provides  for  two  distinct  loops,  either 


THEORETICAL    DIAGRAM     OF     PROPOSED    TRANSIT    SYST   EM  FOR   ST.    LOUIS. 

For  the  other  diagram   referred   to,   see  cover  of  last  week  s  issue. 
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(if  which  may  In-  used  fur  surface  car  operation 
or  fur  rapid  transit  lines.  It  IS  estimated  that  an 
initial  short  loop  subway  for  surface  car  opera- 
tion would  cost  $7,000,000;  that  another  loop  tor 
rapid  transit  would  cost  about  $1 7,000 ,000,and  that 
.i  i  omplete  rapid  transit  scheme  including  the  loop 
and  routes  to  the  western, northwestern  and  south- 
western parts  of  the  city,  would  cost  $80,000,000. 
I  in  rapid  transit  system  designed  consists  of  two 
distinct  parts,  one  for  surface  cars  in  the  down- 
town district  and  the  other  for  a  complete  rapid 
transit  system  operating  entirely  by  subway  or 
elevated  tracks.  There  would  he  no  contact  of  the 
two  systems  except  at  stations  used  in  common 
hy  the  two.  It  is  estimated  that  the  cost  of  sub- 
way   construction    would   he   from    5 \  ..    to   7   times 

as  greal  as  that  of  an  elevated  structure. 

The  report  gives  in  detail  the  routes  to  he  fol- 
lowed bj  each  of  1')  surface  lines  as  the  firsl  Step, 
to  be  followed  with  a  combination  of  certain  lines 
and  shortening  of  several  of  the  routes.  The  com- 
mission  consists  of  the  presidents  ,,f  the  board  of 
aldermen  and  board  of  public  service,  directors 
of  streets  and  sewers  and  of  public  safety,  and  the 
commissioner  of  parks  and  recreation,  as  mem- 
bers  ex-officio,  together  with  eight  citizens  with 
I-..  I.  Russell  as  chairman.  Frank  E.  Lawrence, 
Jr.,  is  secretary.  Harland  Bartholemew  is  en- 
gineer. 


The  Georgetown  Bridge 


Construction  of  seven  reinforced  concrete 
arches  of  85  to  208  feet  spans,  each  with 
two  segmental  ribs  cast  in  sections  on 
steel  truss  centers  floated  from  span  to 
span. 


During  concreting,  the  very  heavy  spans  were 
supported  on  sets  of  four  massive  steel  arch 
trusses,  two  simultaneously  under  the  center  arch 
rib  and  later  used  one  under  each  of  the  side  ribs, 
so  that  a  total  of  eight  arch  trusses  sufficed  for 
the  simultaneous  construction  of  two  spans. 

The  three-hinge  arch  trusses,  designed  and 
fabricated  by  the  Blaw-Knox  Company,  were  of 
special  construction  adapted  to  serve  the  different 
lengths  of  span  by  modifications  of  the  end  panels, 
trusses  intended  for  the  center  or  maximum  span 
of  208  feet  being  reduced  to  fit  the  other  spans 
successively  by  removing  members  in  their  end 
panels. 

ARCH-CENTER    TRUSSES 

Each  steel  arch-center  truss  was  compossed  of 
two  semi-trusses  pin-connected  at  the  crown  and 
to  the  skewback  pedestals.  For  the  center  span 
the  distance  from  center  to  center  of  skewbacks 
was  196  feet  6  inches,  and  the  rise  between  cen- 
ters of  skewback  and  crown  hinge  pins  was  56 
feet  2%  inches. 

The  complete  semi-trusses  are  each  approxi- 
mately lune-shaped,  made  in  six  panels  with  in- 

'Continned  from  page  205. 


dined  top  and  bottom  chords,  the  inclination  of 
the  top  chord  being  changed  at  every  panel  point 
while  that  of  the  bottom  chord  is  changed  at  only 
one  point.  The  two  semi-trusses  are  connected  at 
the  crown  and  by  a  horizontal   tie  bar  made  of 
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two  angles  back  to  back  at  an  elevation  a  little 

below  tli,-  middle  of  the  lower  chord. 

'1  he  lines  connecting  the  skewback  and  the 
crown  hinge  pin  are  inclined  about  30  degrees  to 
the  horizontal.  The  top  chords  are  slightlv  diver- 
gent from  the  chords  of  the  intrados  of  the  con- 
crete arch  and  are  distant  from  them  from  1  foot 
iches  at  the  haunches  to  4  feet  6^  inches 
normally  at  the  skewbacks. 

SI   I  I  ESSH  I     ft h  ATIONS   OS   TRI 

Both  the  204-foot  and  the  208-foot  spans  are 
erected  with  the  complete  arch  trusses.  For  the 
erection  of  the  187-foot  spans  the  short  lower  end 
sections  of  the  semi-arch  trusses  are  removed  and 
the  pins  m  the  skewback  pedestals  engage  holes  in 
the  lower  ends  of  the  upper  chords  of  the  bottom 
panels  of  the  trusses.  For  the  152-foot  span  the 
second  section  is  removed  from  the  lower  ends  of 
the  trusses  and  for  the  85-foot  span  a  third  section 
is  removed:  the  skewback  connections  in  both 
cases  being  similarly  made  through  the  top  chord 
at  the  point  of  its  intersection  with  the  lowest  re- 
maining web  member.  These  changes,  of  course, 
made  the  semi-trusses  still  more  unsymmetrical 
but  obviated  the  necessity  for  any  changes  in  the 
construction  between  the  skewback  and  the 
crown. 


ASSEMBLING  CROWN  SECTIONS  OF  ARCH  TRUSS  I  FXTERS 
ON    FLOATING    FALSEWORK   WITH    PIER    DERRICK 
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Both  top  and  bottom  chords  are  compression 
members  with  plate  and  angle  trough-shape  cr — 

sections,  and  the  web  members  are  made  with 
pairs  of  angles  connected  by  tie  plates  and  riveted 
to  the  web  plates  of  the  chords.  The  horizontal 
tension  member,  24  feet  above  the  skewback  pins 
in  the  longest  spans,  is  made  of  a  pair  of  angles 
pin-connected  at  each  end  to  a  sleeve-nut  rod  \\  ith 
a  clevis  engaging  a  bent  connection  plate  ri\  eted 
to  the  lower  chord  of  the  truss.  The  horizontal 
member  is  intermediately  supported  against  sag- 
ging by  six  24-inch  vertical  rods  connected  to  the 
lower  chords  of  the  trusses. 

The  upper  ends  of  the  semi-trusses  have  steel 
castings  with  concave  bearings  of  about  100  de- 
grees for  6-inch  crown  hinge  pins.  They  are  also 
tied  together  by  horizontal  sleeve-nut  rods  pin- 
connected  to  lugs  riveted  to  the  trusses.  During 
erection  the  rods  were  supplemented  by  eight  ]/&- 
inch  bolts  through  the  hinge  castings. 

The  lower  ends  of  the  trusses  are  secured  to 
the  pier  by  horizontal  anchor  bolts  projecting 
from  the  face  of  the  pier,  and  engaging  lugs  riv- 
eted to  the  ends  of  the  trusses.  This  provision  en- 
ables the  trusses  to  be  slightly  raised  or  lowered 
or  moved  in  either  direction  longitudinally,  to 
give  them  close  adjustment  with  the  exact  po- 
sition of  the  arch  rib. 


The  ribs  are  supported  by  six  12  x  12-inch  oak 
posts  at  each  end  of  each  rib,  seated  under  water 
on  a  concrete  ledge  of  the  piers,  and  on  top  of 
these  are  12  x  12-inch  oak  caps.  There  are  eight 
sets  of  these  bolted  to  each  side  of  the  pier,  with 
a  steel  I-beam  grillage  on  top  running  full  length 
of  the  pier. 

On  the  grillage  beams  and  on  the  center  line  of 
the  rib  there  are  three  oak  wedges  1  feet  wide  and 
18  inches  high.  On  the  wedges  and  directly  un- 
der the  shoes  are  sets  of  grillage  beams  long 
enough  to  take  the  two  shoes  of  a  pair  of  ribs. 
The  horizontal  thrust  is  taken  by  a  beveled  cast 
steel  wall  plate  mounted  in  place  against  the  face 
of  the  pier  and  the  adjustment  between  this  and 
the  shoe,  by  a  cast  steel  wedge.  The  cast  steel 
wedges  were  suspended  just  above  the  wall  plates 
ready  to  be  dropped  in  place  when  wanted. 


Garbage  Disposal  Plant  at  Midilletown 

Middletown,  Ohio,  is  about  ready  to  put  into  ser- 
vice a  garbage  incinerator  which  was  completed  the 
latter  part  of  February.  Meantime  the  city  is  con- 
sidering the  matter  of  collection  of  garbage  and 
other  refuse.  Dr.  G.  D.  Lummis.  of  the  Board  of 
Health,  has  taken  an  active  interest  in  the  matter 
and  recommends  that  the  city  itself  collect  all  refuse, 
claiming  that  this  can  be  done  for  8  cents  a  year 
for  each  property  where  now  the  cost  is  $5.20  per 
ear  paid  to  private  parties  for  removing  the  refuse. 
The  city  commission  has  decided  to  turn  over  the 
operation  of  the  incinerator  to  the  Board  of  Health 
and  probably  will  also  adopt  the  recommendation  for 
municipal  collection.  It  was  suggested  that  the 
chassis  of  three  or  four  discarded  jitneys  be  ob- 
tained and  bodies  for  refuse  collection  be  purchased 
from  a  Cincinnati  firm  which  manufactures  them 
for  this  purpose,  the  bodies  costing  about  $900  each. 
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Indefinite   Plans  and    Speeifieations 

The  purpose  of  plans  and  specifications  is  to  show 
amount,  character  and  quality  of  work,  how  it  should 
be  done  and,  together  with  the  contract,  the  price 
that  is  to  be  paid  for  it.  Characteristic  differences 
of  method,  quality  or  price  should  be  unmistakably 
defined.  There  should  be  no  contradictions  in  the 
specifications,  plans  or  contract,  or  between  any 
two  of  them,  and  all  essential  requirements  and 
prices  should  be  perfectly  clear. 

Where  the  work  is  done  on  a  unit  price  basis, 
classifications  should  be  very  definite  and  unmis- 
takable. Nothing  in  any  part  of  the  work  should 
be  left  vague  or  indeterminate  that  can  be  defined. 
If  it  is  impossible  to  determine  accurately  in  ad- 
vance the  governing  principles  should  be  stated, 
and  attention  called  to  the  manner  in  which  final 
decisions  will  be  made. 

A  frequent  and  inexcusable  source  of  conten- 
tion is  incomplete,  careless  or  unfair  classification 
of  work,  material  and  prices.  These  should  be 
definitely  shown  in  the  specifications  and  pro- 
vision should  be  made  there  for  modifying  or  en- 


larging the  classifications  if  circumstances  or  al- 
terations  make  it  necessary. 

Two  <>f   the   most   fruitful    soui  -;>ute 

are  classifications  and  chamj  avatiou  and 

m  concrete  work.    Especial  care  should  be  taken 
to  describe,  limit  and  define  these  and  it  is  much 
better  to  provide  too  many  than  too  few  • 
cation  :■   where  the  work  is  at  first  un- 

able  to  changi  or  development  during 
m.     For  the  materials  in  'he  finished 
-I met ure    there    is    no    excuse    for    ambiguity    in 
fixation.    The  quantities  of  each  class  should 
tinctly  defined,  the  class  of  every  member 
or  portion  of  the  work  should  be  stated,  the  esti- 
mated amounts  should  be  given  and  the  classifica- 
tions should  be  noted  and  their  divisions  marked 
on   the  drawings.     It   this  had  been   done  as  it 
should  and  easily  could  have  been  in  the  work  de- 
scribed  nn   page  231    of  this   issue  no  controversy 
would  lia\  e  arisen. 


Methods    and 


Flexibility    of    Construction 
Equipment 

The  most  efficient  and  economical  results  in 
construction  work  are  generally  obtained  by  the 
most  judicious  use  of  standard  methods  and 
equipment  supplemented  in  an  emergency  or  un- 
usual conditions  by  new  devices  or  by  ingenuities 
developing  special  resources  or  avoiding  special 
dangers.  The  engineer  and  contractor  who  is 
most  familiar  with  standard  practice  and  has  the 
ability  to  modif)  it  to  the  best  advantage  is  likely 
to  secure  much  the  best  results. 

An  excellent  illustration  of  this  is  found  in  the 
Georgetown  bridge,  described  in  this  issue,  where 
long  concrete  arch  spans  have  been  built  safely 
over  a  somewhat  dangerous  channel  on  steel  false 
work  trusses  simply  adjusted  to  different  lengths 
and  handled  on  movable  false  work.  They  were 
assembled  on  floating  false  work,  itself  of  a  spe- 
cial character  designed  to  distribute  the  load  on 
a  plurality  of  barges  forming  an  easily  movable 
and  somewhat  flexible  support.  They  were  trans- 
ferred from  span  to  span  supported  on  the  same 
false  work. 

Special  provision  was  made  for  the  rapid  and 
accurate  adjustment  of  the  centers  by  means  of 
pairs  of  wedges  in  vertical  and  horizontal  planes, 
which  also  insured  the  expeditious  striking  of 
centers  after  the  arch  concrete  was  set. 

In  order  to  mix  and  distribute  a  large  quantity 
of  concrete  at  a  considerable  range  of  elevations 
in  a  long  line,  three  separate  plants  were  pro- 
vided commanding  the  entire  work  and  securing 
special  concentration  at   required  points. 

The  foundations  for  the  river  piers  were  built 
in  the  dry,  in  cofferdams  of  special  design  and  ef- 
ficient construction  which  were  so  arranged  that 
the  framework  and  bracing  were  advantageously 
completed  on  shore,  sunk  to  position  and  then  en- 
closed by  unusually  strong  and  efficient  sheet 
piles  of  a  special  type  designed  to  utilize  for  pre- 
liminary service  the  structural  steel  afterwards 
forming  part  of  the  permanent  floor  system  and 
thus  avoiding  a  considerable  expense  for  steel 
sheet  piles  that  would  otherwise  have  been  used 
for  the  work. 
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New  England  Road  Builders  Ask  Relief 

The  Executive  Board  of  the  New  England  Road 
Builders'  Association  has  recently  prepared  a 
number  of  important  requests  and  recommenda- 
tions concerning  highway  construction  in  Massa- 
chusetts which  have  been  submitted  to  and  dis- 
cussed with  the  commissioners  of  the  Highway 
Division  of  Massachusetts.  They  are  intended  to 
afford  immediate  relief  to  contractors  on  state 
work  from  burdens  arising  from  the  unnecessary 
retention  of  money  by  the  state  and  from  in- 
creased costs  that  could  not  be  foreseen,  and  to 
secure  some  improvements  in  the  character  and 
details  of  specifications  for  highway  work. 

The  principal  requests  are  for: 

1.  The  immediate  payment  of  money  unneces- 
sarily retained  by  the  state. 

2.  Reimbursement  of  increased  cost  occasioned 
by  advance  of  freight  rates  unforeseen  at  the  time 
contracts  were  awarded. 

3.  Extra  allowance  on  account  of  increased  la- 
bor costs  that  could  not  be  foreseen. 

4.  Reduction  of  reserved  percentage. 

5.  Acceptance  of  the  work  in  sections. 

6.  Payments  on  materials  delivered  or  stored 
for  the  work. 

7.  Investigation  and  approval  of  materials  pre- 
vious to  advertising  for  bids. 

8.  Changes  in  specifications  including  increased 
allowance  for  overhaul;  classification  of  excava- 
tion into  five  classes ;  uniform  method  of  placing 
stone  fill ;  payment  for  removal  of  trees ;  payment 
for  extra  work. 

9.  Bi-monthly  estimates. 

10.  Measurements  of  roadway  excavation. 

11.  Filing  plans  and  other  information  at  Dis- 
trict Engineer's  office. 

12.  Provision  in  advance  of  methods  of  provid- 
ing for  travel  and  detours  previous  to  invitations 
for  bids. 

13.  Modification  of  unit  prices  to  correspond 
with  changes  of  quality  or  quantity. 

14.  Authorization  of  engineers  to  adjust  claims 
for  delays  and  reimbursements. 

15.  Classification  of  unit  price  work  and  provi- 
sion to  contractors  of  information  concerning  the 
work  when  bids  are  invited. 

Replying  to  the  above  petition  the  Massachu- 
setts Department  of  Public  Works  has  replied  to 
the  New  England  Road  Builders'  Association,  in 
part : 

No  change  will  be  made  in  the  present  contract  requiring 
a  15  per  cent  retained  percentage.  Agreement  will,  how- 
ever be  made  to  provide  for  reducing  the  percentage  of 
retained  percentage  on  such  portion  of  a  contract  as  may 
be  completed  so  as  t.i  allow  use  of  the  same  by  the  pub- 
lic, to  5  per  cent  of  the  estimated  value  of  that  particular 
portion  of  the  work.  A  retained  percentage  of  15  per 
cent  will  apply  to  other  work  on  the  uncompleted  portion 
of   contract   that    may   go   over   the    winter   season. 

Payments  on  materials  delivered  or  stored  for  the  work. 

The  Commissioners  will  consider  requests  under  this 
section,  each  case  on  its  own  merits,  bui  no  consideration 
will  be  given  to  requests  for  payment  mi  perishable  material. 

ItlVPStifation  and  approval  of  material  previous  to  ad- 
vertising  for  goods. 

The  Commissioners  will  provide  that  all  engineers  and 
officials  of  the  Department  will  furnish  all  possible  in- 
formation   tn   aid   contractors    in    having    as    full    an    under- 


standing of  conditions  associated  with  each  contract  as 
it  is  possible  to  secure,  but  no  guaranty  as  to  conditions 
will  be  made  by  the  Department  or  any  official  acting  for 
the  Department. 

Recommendations  for  changes  in  the  specifications  for 
State  Highway  work. 

a.  Increased  allowance  for  overhaul. 

Specifications  are  now  being  printed  with  a  change  so 
that  one  cent  will  be  allowed  for  overhaul  instead  of  one- 
half  cent  as  in  the  past.  No  change  in  other  conditions 
referred  to  overhaul. 

b.  Classifications  of  excavation. 

Specifications  are  now  being  changed  so  that  ledge  ex- 
cavation will  include  removal  of  all  stones  in  stone  culverts. 

c.  Payment  for  removal  of  trees,  etc. 

There  will  be  no  change  made  in  the  specifications,  but 
where  there  are  a  large  number  of  trees  of  substantial 
size,  a  special  rider  will  be  included  in  specifications  rela- 
tive to  the  removal  of  such  trees  and  stumps. 

d.  Payment  on  extra  work. 

The  Commissioners  will  agree  to  provide  in  the  speci- 
fications, in  connection  with  payment  on  extra  work,  pro- 
vision to  include  expense  of  workingmen's  compensation 
insurance,  public  liability  insurance  and  the  contractor's 
bond. 

"Bi-monthly  estimates." 

We  assume  you  mean  semi-monthly  estimates,  and  these 
will  be  continued  during  the  coining  year. 

Plans  and  other  information  should  be  on  file  at  district 
engineer's  office. 

Arrangements  will  be  made  to  have  accessible  to  con- 
tractors at  the  offices  of  different  district  engineers,  where 
the  work  may  be  proposed,  a  complete  set  of  plans  and 
such  information  as  the  Department  possesses  relating 
thereto. 

Decision  on  method  of  providing  for  travel  previous  to 
calling  for  bids. 

The  Commissioners  will  comply  with  this  request  wher- 
ever  possible. 

Requests  not  enumerated  above  were  not 
granted. 


For  a  Rhode  Island  Sewerage  District 

Providence,  Rhode  Island,  is  now  discussing  the 
formation  of  a  metropolitan  sewerage  district  em- 
bracing the  cities  of  Providence,  Pawtucket,  Central 
Falls.  Cranston  and  Woonsocket,  and  the  towns  of 
East  Providence,  Cumberland,  Lincoln  and  North 
Providence,  all  of  which  discharge  sewage  into 
Naragasett  Bay  and  the  streams  discharging  into  it. 
Some  form  of  co-operation  between  these  several 
municipalities  would  seem  to  be  necessary  to  the  suc- 
cess of  any  effective  plant  for  purifying  Providence 
harbor  and  the  bay  beyond.  Although  industrial 
corporations  are  responsible  for  a  good  deal  of  the 
oil  and  other  filth  reaching  the  harbor,  cities  and 
towns  contribute  the  most  dangerous,  if  not  the 
most  offensive  portions  of  it.  A  bill  has  been  in- 
troduced in  the  House  for  creating  a  sewerage  dis- 
trict of  the  cities  named,  the  commission  in  charge 
of  the  same  to  be  composed  of  the  mayors  and  the 
presidents  of  the  cities  and  towns. 

As  we  have  stated  a  number  of  times,  it  is  unfor- 
tunate that  in  all  cases  sewerage  and  water  works 
problems  could  not  be  worked  out  on  the  basis  of 
geographical  and  topographical  boundaries,  father 
than  wholly  in  accordance  with  political  ones  as  is 
i he  almost  universal  practice.  Could  this  plan  be 
generally  followed  in  the  original  inception  of  such 
systems  rather  than  delayed  until  necessities  of  sani- 
tation make  co-operation  necessary,  much  expense 
could  be  saved  to  all  concerned  in  many  instances. 
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Construction  Questions  Answered 


How  Much  of  Bridge 

Superstructure  is 

Classified  as 

Hand  Rail  Concrete? 


Should  be  clearly  defined  in  plans  and  spec- 
ifications. If  indeterminate,  may  be  fixed 
by  method  of  construction,  by  function,  by 
proportions  of  concrete,  by  cost  of  con- 
struction, by  current  practice,  by  precedent 
or  by  mutual  agreement. 


Montana,  January  24,  1921. 
Editor,  Public  Works. 
Dear  Sir : 

Under  "Construction  Questions  Answered"  may  I  impose 
on  your  good  nature  for  advice.  I  am  enclosing  detail  of 
hand  rail  on  the  bridge  I  am  now  constructing.  The  con- 
tract price  of  class  "A"  concrete  per  cubic  yard  is  a  certain 
amount,  and  the  concrete  in  the  hand  rail  is  a  certain  price. 

What  I  desire  is  the  opinion  of  some  engineer  or  organ- 
ization  as  to  what  is  the  intersection  between  the  railing 
concrete  and  the  floor  slab  so  that  I  may  determine  the 
basis  on  which  I  should  receive  pay  for  the  railing  concrete, 
as  it  is  much  more  expensive  than  the  floor  slabs.  Would 
all  concrete  above  the  floor  slab  be  considered  railing 
concrete? 

If  I  have  not  made  myself  plain,  I  should  be  pleased  to 
furnish  you  further  information. 

If  this  information  can  be  furnished  me,  I  shall  be  glad 
to  pay  any  expense  that  may  be  incurred. 
Thanking  you  for  any  courtesies  shown,  I  am, 
Very  truly  yours, 

General  Contractor. 

(Your  inquiry  is  welcome,  as  are  all  concerning 
any  phase  of  construction  interests,  whether  of 
conditions,  requirements,  methods,  equipment, 
precedent,  efficiency,  alternatives,  difficulties  or 
successes.  If  we  have  not  the  necessary  informa- 
tion at  hand  it  is  easy  to  confer  with  friends  who 
do  have  it,  or  to  consult  authorities  and  references 
that  are  more  accessible  here  than  in  some  remote 
places  or  to  people  unfamiliar  with  them.  In  any 
event,  there  is  never  any  question  of  cost  to  the 
inquirer  and  we  do  not  wish  anyone  to  hesitate 
to  ask  any  bona  fide  question.) 

Your  letter  and  the  accompanying  blueprint  do 
not  give  sufficient  information  for  a  decisive  de- 
termination of  the  amount  of  concrete  to  be  in- 
cluded in  the  hand  rail  classification. 

The  simple  contract  provision  that  the  concrete 
in  the  railing  shall  be  paid  for  at  a  certain  price 
per  cubic  yard  and  that  class  "A"  concrete  shall 
be  paid  for  at  another  price,  is  not  sufficient  with- 
out definition  in  the  specifications  or  additional 
instructions,  or  data  on  the  drawings.  In  the  ab- 
sence of  these,  the  decision  is  likely  to  be  arbi- 
trary and  to  be  influenced  very  much  by  the  fair- 
mindedness,  or  the  reverse,  of  the  engineer. 


Without  additional  information  or  restrictions 
it  is  an  illustration  of  the  unfortunate  class  of 
contradictory  or  indeterminate  specifica- 
tions (including  plans)  that  are  a  fruitful  source 
of  dispute,  litigation  and  general  delay  and  loss, 
for  which  there  is  no  excuse.  Of  course  if  both 
contractor  and  engineer  are  broad-gauge,  fair- 
minded,  practical  men,  the  question  can  easily  be 
decided  on  its  merits,  and  the  same  classification 
and  payment  be  secured  as  should  be  if  it  had 
been  provided  for  in  advance. 

The  given  data  are  so  inadequate  that  any  de- 
cision made  on  them  or  any  precedent  of  similar 
work  would  have  little  value  for  comparison,  and 
the  decision  becomes  largely  a  personal  or  local 
one.  It  should,  therefore,  be  decided  solely  on 
its  merits  and  the  current  practice,  if  any,  of  the 
same  engineer  and  contractor  for  the  same  class 
of  structures  in  the  immediate  vicinity,  if  any 
such  cases  exist. 

The  specifications  should  have  provided  that  the 
.floor  slabs  shall  be  composed  of  class  "A"  con- 
crete of  the  given  proportions  and  the  contract, 
if  for  unit  prices,  should  give  the  price  per  yard 
of  class  "A"  concrete  wherever  it  is  placed.  The 
specifications  should  define  the  hand  rail  as  con- 
sisting of  vertical  posts,  top  rail,  intermediate 
panels  or  balusters,  and  bottom  rail  or  base  piece 
(if  the  latter  is  necessary  to  the  construction  of 
the  hand  rail),  all  made  of  concrete  class  "C"  of 
given  proportions  or  of  class  "C"  and  "D"  and 
"E"  of  the  required  proportions  and  prices.  The 
members  included  in  the  hand  rails  should  also  be 
specifically  marked  on  the  drawings,  in  which 
case  no  controversy  could  arise. 

In  the  absence  of  these 
specifications,  definitions, 
classifications,  your  letter  it- 
self affords  the  basis  of  a  just 
determination  in  that  "you 
should  receive  pay  for  the 
railing  concrete  as  it  is  much 
more  expensive  than  the 
floor  slabs."  That  portion 
of  the  concrete  above  the 
top  of  the  floor  slab,  the  cost 
of  which,  completed,  is  ma- 
terially greater  than  that  in 
the  floor  slab  should  then  be 
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all  classified  as  "hand  rail  concrete,"  and  paid  for 
at  that  govening  unit  price. 

Judging  from  the  cross-section,  the  only  ques- 
tion is  whether  the  base  piece  engaging  a  longi- 
tudinal rib  on  the  upper  surface  of  the  floor  slab 
and  itself  recessed  to  receive  the  lower  edge  of 
the  balusters  or  intermediate  panels,  be  classified 
^is  class  "A"  concrete  or  as  hand  rail  concrete. 

If  its  mix  is  of  the  same  proportion  as  that  in 
the  tloor  slabs,  if  the  form  work  and  placing  are 
not  much  more  costly  than  ordinary  wooden  form 
work  in  other  parts  of  the  structure  that  are  classi- 
fied as  "A"  concrete,  it  should  be  so  classified, 
especially  as  it  is  closely  structurally  related  to 
the  slabs  by  reason  of  the  bonding  together  with 
■die  long  bent  ends  of  reinforcement  bars  project- 
jig  from  the  floor  slabs. 

If,  on  the  contrary,  the  concrete  in  this  mem- 
ber is  of  a  different  mix  from  that  in  class  "A," 
if  it  is  more  expensive  to  make  and  to  place,  or  if 
it  is  finished  in  the  same  manner  as  that  of  the 
upper  part  of  the  hand  rail  and  different  from  that 
of  the  floor  slabs,  it  should  be  classed  as  hand 
rail  concrete. 

The  assumptions  made  by  you  in  preparing 
your  estimate  for  the  bid,  or  your  own  practice 
and  that  of  the  engineer  on  previous  work  of  a 
similar  nature,  or  the  usual  practice  in  your  lo- 
cality for  such  work,  if  any  has  been  done  before, 
should  all  be  considered,  and  if  these  are  contra- 
dictory, a  just  settlement  should  be  secured  by 
compromise  based  on  the  actual  cost  of  construct- 
ing this  part  of  the  work. 


Since  the  above  was  prepared,  the  following 
kttcrs  on  the  subject  have  been  received  and  sent: 
Dear  Sir : 

In  reply  to  your  letter  of  February  8,  beg  to  state  as 
follows : 

I  enclose  herewith  original  blueprint  of  hand  rail,  also 
revised  section.  In  estimating  the  labor  for  the  forms  on 
the  hand  rail,  as  shown  in  the  original  plans,  in  my  judg- 
ment the  plane  of  separation  would  be  the  point  of  gravel 
fill,  leaving  about  8  inches  for  a  base  on  the  hand  rail.  It 
would  be  very  easy  to  set  the  forms  for  the  same,  assum- 
ing that  point  to  be  the  plane  of  separation  between  class 
A  and   hand   rail  concrete. 

The  revised  sheet  distinctly  shows  the  plane  of  separa- 
tion to  be  the  top  of  the  floor  slab  line,  which  makes  a 
very  expensive  form  to  make  and  set.  My  point  is  that 
owing  to  the  change  in  the  plans  the  plane  of  separation 
should  be  as  shown  on  the  revised  sheet  and  all  concrete 
above  should  be  classified  as  rail  concrete  at  the  rail  con- 
crete price. 

The  engineer  wants  to  make  the  plane  of  separation  6 
inches  above  the  gravel  fill,  leaving  an  8-inch  base,  and 
classify  between  floor  slab  and  base  class  A  concrete.  In 
the  original  estimate  the  approximate  quantity  of  hand  rail 
concrete  was  43  yards  and  as  everything  was  approximate 
quantities,  this  matter  never  came  up  until  we  began  to 
place  the  hand  rail  concrete. 

I  trust  I  have  made  myself  reasonably  clear,  but  if  not. 
will  you  advise  me  and  I  will  answer  whatever  questions 
you  make.  There  are  no  local  decisions  of  which  we  know, 
as  this  is  the  second  largest  bridge  in  the  state,  and  the 
matter  has  apparently  not  been  litigated  here. 

I   appreciate   your  courtesy  in  this  connection,   and   will 
be  very  interested  to  hear  from  you  again. 
Very  truly  yours. 

General  Contractor. 

In  view  of  the  additional  facts  disclosed  in  your 
favor  of  February  23.  responsive  to  our  r^ply  of 
February  8,  it  appears  that  if  the  lower  part  of 
the  hand  rail  was  actually  constructed  at  the  same 


time  and  with  the  same  mix  of  concrete  as  the 
floor  slab,  and  if  a  single  form  was  used  both  for 
the  floor  slab  and  the  lower  part  of  the  hand  rail, 
the  engineer's  ruling  is  correct  and  only  that  por- 
tion of  the  base  piece  that  is  more  than  6  inches 
above  the  top  of  the  gravel  fill  is  entitled  to  be 
classified  as  "hand  rail  concrete." 

This  classification  corresponds  substantially 
with  the  classification  that  you  anticipated  on  the 
original  design  and  apparently  the  difficulties  of 
construction  are  not  much  increased  above  those 
of  the  original  design,  since  the  only  material 
changes  are  making  the  base  piece  6  inches  higher 
and  adding  another  reinforcement  bar,  which 
only  involve  larger  dimensions  and  one  more 
shoulder  in  the  cross  section  and  should  make  but 
little  difference  in  the  method  or  cost,  although 
that  little  difference  is  to  increase  the  cost.  Such 
an  increase  is.  however,  well  within  the  ordinary 
requirements  of  this  class  of  construction. 

If,  on  the  other  hand,  the  hand  rail  as  shown 
in  the  revised  cross  section  was  actually  made 
with  the  construction  joint  between  it  and  the 
floor  slab  and  was  made  after  the  floor  slab  was 
completed,  using  an  entirely,  different  and  addi- 
tional form  that  cost  much  more  than  the  floor 
slab  forms  and  the  change  was  necessitated  by 
the  revision  of  the  original  plan  on  which  you 
bid,  the  whole  of  the  base  piece  down  to  the  con- 
struction joint  between  it  and  the  floor  slab  is 
entitled  to  be  classified  as  hand  rail  concrete. 

If  in  the  revised  plan  the  engineer  had  omitted 
the  construction  joint  between  the  floor  slab  and 
the  base  piece  and  had  also  omitted  the  lower 
shoulder  0  inches  high  on  the  inner  face  of  the 
base  piece,  just  above  the  inclined  surface,  the 
cost  of  construction  would  have  been  little  more 
than  the  original  design  and  his  allowance  of  only 
6  inches  in  height  for  the  hand  rail  base  piece 
would  be  reasonable. 

From  the  fact  that  he  introduced  another  off- 
set in  the  concrete  and  clearly  designated  a  con- 
struction joint  between  the  base  piece  and  the 
floor  slab  it  is  fair  to  assume  that  he  considered 
the  revised  higher  base  piece  more  difficult  to 
construct  than  the  original  one  and  provided  for 
its  separate  construction  as  an  independent  unit, 
which,  forming  part  of  the  hand  rail,  is  thus  pro- 
vided with  an  obvious  limitation  and  should  all 
be  classified  as  hand  rail  down  to  the  construction 
joint  with  the  floor  slab.  The  deliberate  change 
in  the  drawing  therefore  strengthens  your  claim 
for  classification  which  should  be  allowed. 


Water  Works  Wireless 

The  water  commission  of  Denver  has  installed 
wireless  stations  bv  which  it  communicates  from 
Denver  with  the  superintendent  of  the  Cheesman 
dam  60  miles  away  and  the  head  waters  of  the 
Smith  Piatt  river.  One  of  the  employees  of  the 
water  board  in  its  engineering  office  who  has 
made  a  Study  of  wireless  telegraphy  installed  the 
station  at  the  dam.  During  1920  the  messages 
were  sent  and  received  in  Denver  at  the  Y.  M. 
C.  A.  wireless  station,  but  the  commission  expects 
to  establish  a  station  in  its  own  offices  this  year. 
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SUB-CONTRACTOR'S   EXCAVATION     CONTRACT    CONSTRUED 

A  sub-contract  for  canal  excavation  for  a  gov- 
ernment  project  not  only  referred  to  the  plans 
and  specifications  in  the  original  contract,  but  re- 
quired the  work  to  be  done  pursuant  to  the  di- 
rection of  the  government  engineers.  The  con- 
tractor was  not  required  by  his  contract  to  com- 
plete omitted  embankments  left  for  subsequent 
structures.  The  Circuit  Court  of  Appeals,  Ninth 
Circuit,  United  States  v.  Pearson,  267  Fed.  814, 
holds  that  the  sub-contractor  was  not  required  to 
return  and  excavate  portions  of  the  canal  left  by 
direction  of  the  engineers  to  furnish  dirt  to  fill  the 
embankments  over  structures  completed  after  the 
original  excavation  was  made. 


The  Montana  Supreme  Court  holds,  Hinzeman 
v.  Cit)  of  Deer  Lodge,  193  Pac.  395,  that  a  reso- 
lution of  intention,  in  due  form  and  properlv 
adopted,  is  the  fundamental  basis  upon  which  all 
further  proceedings  to  improve  a  street  must 
stand.  It  is  the  essential  thing  which  clothes 
the  city  authorities  with  jurisdiction  to  proceed 
with  the  proposed  improvements.  The  very 
meaning  of  the  word  "jurisdiction"  is  power  to 
hear  and  determine;  and  if  no  resolution  of  in- 
tention was  passed,  substantially  as  the  statute 
provides,  no  power  exists  in  the  municipal  author- 
ities to  let  the  contract  or  take  any  of  the  various 
steps  necessary  to  create  a  valid  improvement 
district.  Therefore  a  resolution  of  intention  to 
create  a  special  improvement  district  was  held 
not  ''passed"  within  the  meaning  of  Montana 
Laws,  I'M  5,  c,  142,  where  not  signed  by  the  mayor 
until  after  publication,  in  view  of  Rev.  Codes, 
par.  3205. 


POSSIBLE    NUISANCE    BY    SEWER    HELD    TOO    REMOTE    TO 
INVALIDATE    TAX   BILLS 

In  a  suit  against  a  city  to  declare  certain  dis- 
trict sewer  tax  bills  void,  the  point  was  raised 
that  the  district  sewer  in  question  did  not  com- 
ply with  the  law  in  that  it  did  not  connect  "with 
a  public  sewer  or  other  district  sewer  or  with 
the  natural  course  of  drainage"  as  required  by 
the  city  charter.  It  was  shown  that,  years  be- 
fore this  district  sewer  was  built,  there  had  been 
constructed  at  public  expense  a  sewer  which  had 
become  known  as  the  "lost  sewer"  or  "dry  tun- 
nel." It  was  also  shown  that  the  mouth  of  this 
lost  sewer  did  not  empty  into  a  natural  drainage 
and  that  the  flow  from  its  mouth  would  spread 
out  on  the  ground  and  become  a  nuisance  to  the 
surrounding  neighborhood.  It  was  also  shown 
that  the  district  sewer  for  which  these  tax  bills 
were  issued  connected  with  this  "lost  sewer,"  and 
that  all  inflow  into  the  former  would  be  carried 
clear  beyond  the  special  district  and  to  the  mouth 
of  the  "lost  sewer."  The  question  was:  Could 
the  plaintiff  complain  when  his  district  sewer  did 
connect  with  this  "lost  sewer"  (it  being  a  tunnel 


erected  by  the  city  as  a  public  sewer)  merely  be- 
i  ause  the  city  had  not  taken  the  proper  precau- 
tion to  dispose  of  the  waste  at  its  mouth?  The 
Springfield  (Mo.)  Court  of  Appeals,  Deming  v. 
City  of  Springfield,  224  S.  \V.  1004,  holds  that  he 
could  not.  the  fact  that  nuisance  will  be  created 
at  the  outlet  of  the  "lost  sewer"  being  too  remote. 


INJURIES     BY     DEFECTIVE     SPOUTS     CAUSING     ICY     SIDE- 
WALKS-INDEMNITY   RECOVERABLE    BY    CITY 
FROM   PROPERTY    OWNER 

The  Springfield  (Mo.)  Court  of  Appeals  holds, 
City  of  Springfieid  v.  Clement,  225  S.  W.  120,  that 
where  an  abutting  owner  negligently  permits  the 
down  spouts  and  cornice  on  his  building  to  re- 
main in  a  defective  and  leaky  condition,  causing 
a  formation  of  rough  and  uneven  ice  and  snow  on 
a  sidewalk,  resulting  in  injury  to  a  pedestrian,  he 
is  liable  therefor.  Where  a  judgment  has  been 
rendered  against  the  city  for  the  injury  because 
of  constructive  negligence  in  permitting  the  side- 
walk to  become  and  remain  in  a  dangerous  con- 
dition, the  city  may  recover  the  amount  of  the 
judgment  from  the  owner  in  an  action  for  indem- 
nity, the  owner  not  having  been  made  a  party  to 
the  action  by  the  pedestrian. 


The  West  Virginia  Court  of  Appeals  holds, 
Miller  v.  City  of  Bluefield,  104  S.  E.  547,  that  if 
an  isolated  and  equivocal  act  done  upon  a  piece  of 
land  by  the  public  authorities,  such  as  grading 
one  end  of  it,  fronting  on  a  street,  so  as  to  make 
it  accessible  from  the  street,  as  if  it  were  an  alley, 
can  be  regarded  as  an  attempt  on  the  part  of  the 
public  authorities  to  assume  control  thereof  for 
public  purposes,  their  failure  to  continue  to  per- 
form acts  upon  it  significant  of  public  dominion 
and  control,  amounts  to  an  abandonment  of  the 
attempt,  and  in  such  case  there  is  neither  suf- 
ficient public  use  and  control  nor  acquiescence  on 
the  part  of  the  owner  to  make  out  a  case  of  im- 
plied dedication  and  acceptance. 


In  a  suit  to  enjoin  a  city  from  causing  water  to 
be  drained  from  a  highway  upon  the  plaintiff's  land 
and  for  damages  it  appeared  that  the  acts  of  the 
city  complained  of,  in  constructing  a  catchbasin  and 
laying  a  12-inch  pipe  therefrom  onto  adjacent  land 
were  not  the  proximate  efficient  cause  of  the  surface 
water  overflowing  the  plaintiff's  land,  but  that  the 
digging  of  a  ditch  on  and  from  the  adjacent  land 
by  the  owner  thereof,  together  with  the  smallness 
of  a  6-inch  pipe  which  was  not  laid  by  the  city  and 
for  which  it  was  not  responsible,  caused  the  plain- 
tiff's land  to  be  overflowed.  The  Massachusetts  Su- 
preme Court,  Blair  v.  City  of  Brockton,  128  N.  E. 
941,  held  the  city  was  not  liable  for  the  injuries 
therefrom. 
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NEWS  OF  THE  SOCIETIES 


March  11— AMERICAN  INSTITUTE 
OF  ELKCTKICAL  ENGINEERS.  En- 
gineering Societies  Building,  New 
1'ork   City.  miT 

March  14 — CLEVELAND  SECTION, 
AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS.  Joint  meeting 
with  Association  of  Iron  and  Steel 
Electrical    Engineers. 

March  14  —  AMERICAN  RAILWAY 
SIGNAL  ASSOCIATION.  Congress 
Hotel,  Chicago. 

March  14 — WATERBURY,  CONN., 
SECTION,  AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS. 

March  14 — AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  The  third 
annual  railroad  conference.  Chicago. 
March  14-15  —  FEDERAL  VALUA- 
TION OF  RAILROADS.  Congress 
Hotel,  Chicago. 

March  14-16 — INDIANA  SOCIETY 
OF  SANITARY  ENGINEERS.  Muncie, 
Ind. 

March  13-17  —  AMERICAN  RAIL- 
WAY ENGINEERING  ASSOCIATION. 
Chicago. 

March  17 — BRIDGEPORT,  CONN., 
SECTION,  AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS.  Cham- 
ber of   Commerce. 

March     IS DETROIT-ANN     ARBOR 

SECTION,  AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  Joint 
meeting  with  Detroit  Engineering 
Society. 

March  18— SCHENECTAD  Y  SEC- 
TION, AMERICAN  INSTITUTE  OF 
ELECTRICAL    ENGINEERS. 

March  20— VANCOUVER  SECTION, 
AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS.  Joint  meeting 
with    B.    C.    Technical    Association. 

March  22 — PHILADELPHIA,  PA., 
SECTION.  AMERICAN  SOCIETY'  OF 
MECHANICAL  ENGINEERS.  Engi 
neer's  Club. 

March  22 — ATLANTA,  GA.,  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.  Carnegie 
Library.  Atlanta. 

March  22 — BALTIMORE,  MD.,  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.  Engineers' 
Club. 

March  2:i-24 — AMERICAN  WATER 
WORKS  ASSOCIATION.  Illinois  Sec- 
tion. Annual  meeting,  Chicago,  C.  C. 
Habermeyer,    Secretary,    Urbana,    111. 

March  27,  —  KANSAS  CITY  SEC- 
TION. AMERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS.  North- 
east Power  House  of  Kansas  City 
Light    &   Power  Co., 

March  25 — SAN  FRANCISCO  SEC- 
TION. AMERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS.  Substa- 
tion of  United  R.  R.  of  San  Francisco. 
March  25 — COLORADO  SECTION, 
AMERICAN  SOCIETY  OF  MECHAN- 
ICAI.  ENGINEERS'.  Metropole  Hotel, 
Denver. 

March  25 — METROPOLITAN  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANIi'M.  ENGINEERS.  Engineer- 
ing Society  Building,  Now  York  City. 
March  :to — INTERNATIONAL  AB- 
SOCIATION  OF  FIRE  ENGINEERS 
Directors'  meeting.  Atlanta,  Ga.  Sec- 
,  James  T.  Mulcahey,  Yonkers, 
N.    V. 

Ipril    I    —    VANCOUVER    SECTION. 
tICAN     [NSTITUTE     OF     ELEC- 
TRICAL  ENGINEERS. 

iprll    II  II  \KTl'oi:i.   SECTION. 

RICAN  SOCIETY  ni'  MECHANI- 
CAL ENGINEERS.  Citv  Club.  Hart- 
oro     I ' 

\|,ril  16— AMERICAN  INSTITUTE 
of  ELECTRICAL  ENGINEERS.  Joint 
meeting  with  the  Association  of  iron 
and  Steel  Electrical  Engineers.  Pitts- 
burgh,  Pa. 

April  lK-2:t  -  UNITED  STATES 
GOOD  ROADS  ASSOCIATION.  Greens- 
boro.  N.   C. 

April  21-22-  BANKHEAD  NATION- 
A  I.  HIGHWAY  ASS1  "'I  \T|ON.  r.th 
en  boi  ii,  N.  C. 
Secretary,  .1  A  Routree,  Birming- 
ham,   Ala. 


April  22— BIRMINGHAM  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
AL  ENGINEERS.  Joint  meeting  with 
Atlanta.  Birmingham  and  New  Or- 
leans sections.  with  members  of 
Council  present.  Battle  House,  Mo- 
bile, Ala. 

April  27 — AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.  Annual  conven- 
tion.    Houston,  Texas. 

April  S7-29 — UNITED  STATES 
CHAMBER  >F  COMMERCE.  9th  an- 
nual   meetin         Atlantic   City,   N.   J. 

April  27-20  —  BUILDING  OFFI- 
CIAL'S CONFERENCE.  Seventh  an- 
nual  meeting.      Cleveland,  Ohio. 

April  28-20 — MID-CONTINENT  SEC- 
TION, AMERICAN  SOCIETY  OF  ME- 
i  i  ...i<  vL  ENGINEERS.  Joint  meet- 
ing of  Chemical  Eng.  Societies.  City 
Auditorium  or  Convention  Hall,  Tulsa, 
Okla. 

April  20  —  COLORADO  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.     Metropole  Hotel. 

.May       2-4 — MISSISSIPPI        VALLEY- 
ASSOCIATION.        3d     annual      conven- 
tion.     New    Orleans,    La. 
TRADE    CONVENTION.      8th    conven- 

May  4-7  —  NATIONAL  FOREIGN 
tion.      Cleveland,    Ohio. 

May  0-11-  AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  7th  annual 
convention.      B-.faiu. 

May  0-12— S'OUNTHWEST  WATER 
WORKS  ASSOCIATION.  Shirvin  Hotel 
Headquarters,  Oklahoma  City,  Okla. 

May  0-12  —  SOUTH-WEST  WATER 
WORKS  ASSOCIATION.  Oklahoma 
City.      Headquarters    Skirvin    Hotel. 

May  17-10 — NATi  'NAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort    Wayne    .Ind. 

May  20  —  AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  370th 
meeting".  Engineering         Societies 

Building,    New    York    City. 

Jnuc — CONFERENCE  OF  MAYORS 
AND  OTHER  CITY  OFFICIALS.  State 
of  N.  Y.  12th  Annual  Conference. 
Elmira,  N.   Y. 

June  (1-10 — AMERICAN  WATER 
TBI!  WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland,  Ohio.  Sec- 
retary,   J.    M.    Diven,     153     West    71st 


Nov 


June  7-0 — NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.      San   Francisco.   Cal. 

June  21-24  —  AMERICAN  INSTI- 
TUTE OF  ELECTRICAL  ENGI- 
NEERS. Annual  and  Pacific  Coast 
Convention.      Salt    Lake    City. 


AMERICAN    ASSOCIATION   OF 
ENGINEERS 

The  third  annual  railroad  conference 
will  lie  held  at  the  Congress  Hotel,  Chi- 
cago,  March  14,  and  includes  for  the 
first  time  Canadian  railroads.  The 
main  subject  of  this  meeting  is  to  de- 
velop cooperation  between  employers, 
employees  and  the  public.  The  annual 
exhibition  of  the  National  Railway  Ap- 
pliances Association  in  the  Coliseum 
will  he  open  March  14  to  17.  inclusive, 
from  8  a.  in.  to  6:30  p.  m.,  except 
Tuesday,  March  15,  when  the  exhibition 
will  close  at  11  p.  m.  Practically  every 
device  used  in  the  construction,  main- 
tenance and  operation  of  railroads  will 
le  I,-)  exhibition.  The  program  of  the 
third  annual  railroad  conference  is  ten- 
tatively outlined : 

lb  a.  in.  One  Minute  Reports  from 
ol  Section's  official  delegates. 

"Effects  of  U.  S.  Railroad  Labor 
Board's  Decision  on  the  Salaries  of 
Railroad  Professional  Engineers,"  J. 
1).  Trueblood,  Asst.  Engineer,  C.  &  N. 
W.   R.   1\.     Discussion,   led  by  Major 


W.  A.  Hill,  President,  C.  B.  &  Q.,  E. 
Section ;  J.  R.  Barclay,  Secretary,  P.  & 
L.  E.  Section ;  Hardy  Byran,  Vice- 
President,  No.  Pac.  Section. 

"The  Railroad  Department  of  A.  A. 
E.  in  1920,"  E.  L.  Brandt,  Assistant 
Secretary  in  charge  of  Railroad  De- 
partment. Discussion,  led  by  C.  I. 
Long,  Chief  Draftsman,  N.  Y.  C.  Lines 
West;  C.  O.  Axell,  Chicago  &  Alton 
Section;  W.  S.  P.  Robins,  Secretary, 
K.  C.  T.  Section. 

Management,"  Professor  Lewis  Gus- 
tafson,  Superintendent,  David  Rankin, 
Jr.,  School  of  Mechanical  Trades;  "Ed- 
ucational Plan  Now  in  Effect,"  W.  L. 
Lewis,  President,  G.  N.  Section.  Dis- 
cussion, led  by  V.  L.  Nelson,  Secretary, 
T.  &  O.  C.  Section;  P.  D.  Miller,  Asst. 
Div.  Engr.  Pa.  System;  W.  B.  James, 
President,  M.  C.  Section;  Lem  Adams 
U.  P.  Section. 

"Railroad  Occupational  Classifica- 
tion." Discussion,  led  by  W.  C.  Bolin, 
Pilot  Engineer,  B.  &  O.  R.  R. ;  R.  H. 
Kerr,  President,  K.  C.  T.  Section;  R. 
G.  Aylsworth,  Asst.  Engr.,  C.  B.  &  Q. 
Lines,  West  Section. 

Report  of  National  Railroad  Council 
Sub-Committee  on  Revision  of  Salary 
Schedule,  and  discussion. 

8  p.  m.  "A.  A.  E. — Its  Beginning 
and  Past,"  W.  H.  Finley,  President, 
C.  &  N.  W.  Railway,  Past  President, 
A.  A.  E. 

"A.  A.  E. — Its  Present  and  Future," 
L.  K.  Sherman,  President,  A.  A.  E. 

Address  upon  some  big  problems  af- 
fecting the  railroads,  by  a  speaker  ol 
note. 

BUILDING      OFFICIALS'      COX- 
FERENCE 

The  seventh  annual  meeting  of  the 
Building  Officials'  Conference  will  be 
held   in   Cleveland,  Ohio,   April  27-29. 

Meeting  Wednesday,  April  27,  at  the 
Hotel  Statler  at  10  a.  m. ;  joint  session 
with  the  Hollow  Building  Tile  Associa- 
tion, and  address  by  Charles  C.  Crock- 
att  on  "Hollow  Building  Tile  and  Its 
Relation  to  Building  Laws  and  the  Ad- 
ministration of  Those  Laws." 

An  address  followed  bv  discussion 
on  the  subject  of  "Standard  Classifica- 
tion of  Buildings  as  to  Occupancy." 

A  visit  to  terra  cotta  plants  in  the 
vicinity  of  Cleveland,  with  members  of 
the  Hollow  Building  Tile  Association, 
and  a  trip  of  inspection  of  a  new  type 
of  eight-inch  brick  wall  construction — 
at  the  invitation  and  suggestion  of  the 
Common  Brick  Manufacturers'  Asso- 
ciation. 

April  28.  business  meeting.  After- 
nuiin  session.  Address  by  Dr.  Robert 
II.  Whitten,  special  city  plan  advisor 
for  the  City  Plan  Commission  of  Cleve- 
land, on  "Building  Zones."  Address  by 
William  Carver,  of  the  Common  Brick 
Manufacturers'  Association,  on  "The 
Thickness  of  Brick  Walls  for  Small 
Residence  Buildings."  A  discussion  on 
"Methods  of  Inspection."  A  discus- 
sion on  "Signs  and  Other  Projections 
in  Public  ways."  Discussion  on  other 
topics  of  interest.  April  29,  trip  to 
Massillon,  O.,  to  visit  the  plant  of  the 
National  Pressed  Steel  Co.  Buildings  in 
construction  of  which  metal  lumber  is 
being  used  will  he  visited.  Tbere  will 
he  a  discussion  on  the  use  of  metal 
lumber  as  a  building  material. 
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Describing  ficvf   Machinery,    Apparatus,  Materials  and  Methods  and  Recent  Interesting  installations 


\  I  BT1  W-  w  ESTERN    ltd  \l» 
>l  vrniMOitv 
i  atalog   No.  20  of  the  Austin-West- 
ern   Road    Machinery    Company    is   a 
;    iummarj    of  twenty-six  special 
catalogs  of   Western  machines   includ- 
ing   reversible     road     machines,     road 
planers,  planer  attachment,  road  drags, 
wheelers    and    scrapers,    grading    and 

rooting  plows,  elevat- 
ind  dump 
wagons,  rock  crushers 
and  crushing  plants, 
portable  gravel  screen- 
plants,  scari- 
fiers, dump  oars,  re- 
versible road  ma- 
chines, motor  road 
rollers,  -.team  road 
rollers,  tandem  rollers, 
road  scarifiers,  roller 
scarifier>.  grader  scar- 
ifiers, moti  ir  sweepers, 
street  sweepers,  sprin- 
kler sweepers,  water 
sprinklers.  pressure 
road  oilers,  gyratory 
rock      crushers      and 


The  Western  scarifier  is  very  strong 
and  is  successfully  used  in  mountain- 
i  mt ry  and  in  hard  boulder  soil. 
The  Austin  Road  Ripper  is  a  massive 
ier  attached  for  use  on  the  mam- 
mouth  senior  or  junior  graders  and 
when  hauled  by  a  tractor  can  tear  up 
road  surface  at  the  rate  of  from  % 
mile   to   2    miles    per   day. 


ROAD    SCARIFIERS 


with  a  pneumatic  scarifier  attachment. 
The  Austin  tandem  motor  roller  is 
built   in   5,   6,   7   and   8-ton   sizes. 

The  Austin  motor  sweeper  is  made 

with  a  dipper  cleaning  attachment.   The 

Austin  sireet  sweeper  is  recommended 

ining  streets  and  roads  before 

they   are  oiled.     The  Austin   combina- 

!>er  is  suitable  when 

the   work  to  be  done 
does    not   justify    the 
purchase  of  an  expen- 
sive  equipment.     The 
Austin     street     sprin- 
klers     and      pressure 
road   oilers    are    each 
by  one  man. 
The  Western  elevat- 
ing grader  is  built  in 
three  sizes  with  a  ca- 
pacity  of    1.000   cubic 
yards  per  day  and  up- 
ward under   favorable 
conditions.    Many  va- 
of   dump  wag- 
■  rapers      and 
plows   are   also  listed. 
Brief  descriptions  are 


MACHINES 


crushing  plants,  elevating  graders  and 
dump    and    spreader   wagons. 

The  number  and  variety  of  these 
machines  is  so  great  that  one  is  to  be 
found  For  any  specified  step  of  road 
and  street  building  and  maintenance. 
The  list  has  grown  from  the  first  wheel 
scraper  made  by  the  Western  Wheel 
Scraper  Company  more  than  fifty  years 
ago  to  a  line  of  Austin  road  rollers, 
both  motor  and  steam  made,  in  mac- 
adam and  tandem  types.  The  Western 
line  of  reversible  graders  embraces 
machines  varying  from  1,000  pounds 
'to  9,000  pounds  in  weight,  the  smallest 
being  easily  operated  by  one  man  and 
two  horses,  while  the  largest  is  guar- 
anteed to  stand  the  strain  of  the  most 
powerful  traction  engine.  The  advan- 
tages include  an  even  cut,  a  floating, 
reversible  scraper  blade  and  ease  of 
operation. 


The  Western  road  planer  and  finish- 
er will  resurface  an  entire  roadway 
from  ditch  to  ditch  in  one  trip,  leaving 
a  uniformly  plowed  grade  with  a 
smoothly  rolled,  compact  and  perfectly 
finished  center.  Western  road  drags 
weigh  315  pounds,  have  blades  8  feet 
long   and   are   heavily  braced. 

The  Western-Aurora  crushers  and 
folding  elevators  have  capacities  of  9 
to  25  tons  of  2-inch  rock  per  hour  and 
require  from  8  to  20  h.  p.  Portable  bins 
and  revolving  screens  are  provided  to 
go  with  them.  Portable  gravel  and 
screening  plants  are  also  designed  to 
be  driven  from  the  crusher.  Station- 
ary and  revolving  gyratory  crushers 
have  a  capacity  of  500  to  600  tons  of 
rock  per  hour  to  a  diameter  of  2% 
to  5  inches. 

The  Austin  single  cylinder  kerosene 
motor  rollers  are  built  in  sizes  of  7, 
8,  10,  12  and  15  tons  and  can  be  fitted 


given  i  if  them  and  they  are  illustrated 
bj  general  views  intended  to  be  sup- 
plementary to  complete  details  and 
specifications  given  in  numerous  spe- 
cial  catalogs. 

i'  \\  i\i.  i.i  vans 

Paving  guards  for  street  railways 
and  roadways  are  manufactured  by  the 
H  U.  Boreau  &  Company  and  are  de- 
signed to  protect  the  adjacent  roadway 
from  damage  by  rail  movement  and  dis- 
placement and  from  the  action  of  wa- 
ter, impact,  disintegration  and  displace- 
ment of  the  pavement  and  its  found- 
ation. 

Their  use  is  an  economy  in  mainte- 
nance and  permits  the  removal  or  ad- 
justment of  the  track  rails  without  de- 
lay or  injury  to  the  paved  surface  which 
forms  a  separate  unit  of  roadway  dis- 
tinct from  the  tracks. 
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They  form  a  satisfactory  edging  for 
paving  guards  for  bituminous,  mac- 
adam, brick  or  block,  or  concrete  road- 
ways. 

They  are  of  very  simple  construction, 
consisting  of  an  ordinary  angle  of  the 
required  dimensions  with  the  horizon- 
tal flange  engaging  the  underside  of  the 
pavement  surface  and  bonded  to  tht 
concrete  foundation  by  means  of  trans- 
verse twisted  lugs  punched  out  of  the 
body  of  the  horizontal  flange  and  in- 
tegral with  it.  Thev  are  furnished  in 
lengths  of  15  feet,  straight  or  curved. 
and  are  provided  with  anchorages  10 
inches  long  and  2  feet  apart  on  centers. 


ty-four  hours  and  is  designed  for  plants 
treating  not  more  than  2,000,000  gallons 
of  water  daily. 

The  type  "P"  machine  has  a  stan- 
dard hopper  of  19  cubic  feet  capacity 
and  a  range  of  from  100  to  16,000 
pounds  per  twenty-four  hours.  It  is  de- 
signed for  plants  treating  100,000,000 
gallons  or  more  of  water  daily.  The 
machine  is  designed  to  operate  manu- 
ally or  automatically  or  to  be  arranged 
in  battery.  The  first  machine  built  has 
been  in  operation  in  the  citv  of  Toledo 
filtration  plant  continuously  day  and 
night  and  has  not  required  any  atten- 
tion or  given  serious  difficulty,  while 
the  results  of  the  treatment  of  the  wa- 


AND    DIAPHRAGM    ASEMBLE 


DKV  CHEMICAL  KKE1)  MACHINES 
The  Pittsburgh  Filter  &  Engineering 
I  ompany  has  put  on  the  market  two 
types  of  machines  for  the  automatic 
feeding  of  exact  predetermined  quan- 
tities of  dry  chemicals  for  the  coagula- 
tion of  water  supplies,  that  have  al- 
ready been  installed  in  more  than  thir- 
ty-five cities  throughout  the  United 
States.  The  method  has  been  demon- 
strated and  tested  under  severe  work- 
ing  conditions  and  has  been  highly  en- 
dorsed by  engineers  and  water  works 
men. 

The  type  "O"  machine,  designed  to 
feed  any  chemical  in  the  dry  state,  has 
a  conical  hopper,  a  self-starting  duplex 
water  motor,  feeding  mechanism  placed 
in  a  separate  casting  and  a  mixing  box. 
It  will  feed  up  to  1,500  pounds  of  lime 
or  up  to  3,000  pounds  of  alum  in  twen- 


ty- are  more  uniform  than  by  the  old 
solution  method.  The  machines  are 
now  in  use  in  plants  having  capacities 
of  from  1,000,000  to  52,000.000  gallons 
daily. 


THE    SANITATION    OF    CITIES 

This  book  issued  by  the  Sanitation 
Corporation  is  beautifully  printed  on 
heavy  paper  and  contains  chapters  on 
the  city  plan  and  the  sanitary  utilities, 
water  supply  and  removal  of  sewage, 
the  purification  of  water  supply,  sew- 
erage system,  the  sewage  treatment 
problem,  the  biological  treatment  of 
sewers,  difficult  problems  found  in 
treating  sewage,  the  mechanical  treat- 
ment and  purification  of  sewage. 

It  outlines  various  sewage  treat- 
ments, processes,  describes  their  instal- 
lation in  this  country  and  in  Europe 
and  has  handsome  half-tones  of  cities 
and  streets  in  America  and  abroad. 
It  gives  general  impressions  without 
much  detailed  information. 


The  new  booklet  of  the  Asphalt  Sales 
Department  of  the  Texas  Company  en- 
titled "Texaco  Asphalt  Macadam"  is 
now  ready  for  free  distribution  on  re- 
quest. It  tells  the  proceedings  in  con- 
structing Texaco  asphalt  macadam 
roads,  starting  with  the  foundation  and 
discussing  the  process  step  by  step  to 
the  finished  pavement.  Cross-sectiois 
are  clearly  drawn  to  illustrate  the  work 
as  it  progresses  and  photographs  of  ac- 
tual construction  add  to  the  thorough- 
ness of  the  literature. 


ECONOMY    REVERSIBLE    MANHOLE 
CURB 

This  appliance,  manufactured  by 
Campbell.  W'yant  &  Cannon,  is  de- 
signed to  prevent  the  constant  breaking 
up  of  pavement  for  replacing  of  man- 
hole and  catch  basin  curbs.  It  con- 
sists of  three  parts,  an  ordinary  cover, 
a  reversible,  supporting  ring  and  a  base 
flange.  It  eliminates  the  heavy  base 
heretofore  extensively  used  and  saves 
about  90  pounds  of  the  weight  of  the 
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latter.  The  reversing  feature  of  the 
supporting  ring,  practically  provides  a 
double  curb  at  the  cost  of  a  single  one, 
and  can  be  readily  taken  out,  reversed 
or  replaced  without  breaking  the  pave- 
ment. It  can  be  handled  by  one  man 
and  is  estimated  to  effect  an  economy 
of  $3.<i0  for  the  first  installation.  $52.60 
for  the  second  installation  and  $46.10 
for  the  third  installation,  making  a 
total  saving  of  $102.30. 
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Mechanical   Snow   Removal 


Heavy  snowfall  quickly  handled  in  hundreds  of  miles  of  New  York  streets  by 
caterpillar  tractors,  plows  and  trucks. 


I  he  storm  commencing  about  midnight  of  Feb- 
ruary 19  brought  to  New  York  in  one  day  a  snow- 
fail  of  more  than  12  inches  accompanied  by  strong 
winds,  making  high  drifts.  Refore  daybreak 
preparations  for  removing  the  snow  were  com- 
menced, and  the  large  new  $2,000,000  mechanical 
equipment  of  the  street  cleaning  department  was 
in  readiness.  More  than  fifteen  thousand  men, 
including  employees  of  this  department  and  some 
from  the  fire  department,  were  mobilized  for  op- 
erations so  vigorously  that  19  hours  after  the 
storm  began  no  less  than  930  miles  of  streets  had 
been  so  Far  cleared  as  to  prevent  serious  obstruc- 
tion and  to  maintain  possibility  of  traffic  in  the 
most  important  thoroughfares.  On  the  second 
day  the  street  clearing  was  so  far  advanced  that 
lire'  danger  from  snow  conditions  was  considered 
to  he  past,  and  in  another  day  or  two  the  busi- 
ness  and  most  of  the  residence  streets  were  well 
cleared,  although  for  some  time  longer  snow  re- 
mained piled  in  hanks  along  the  curbs  of  many 
oi  the  streets,  where  it  did  not  materially  interfere 
with  pedestrians  or  vehicles. 

The  important  feature  of  this  operation  was 
the  rapid  removal  of  the  snow  from  the  center  of 
the  street  and  its  collection  along  the  curb  by  a 


fleet  of  tractors  operating  plows  and  the  subse- 
quent removal  of  the  snow  piles  by  the  tractors 
pushing  it  to  sewer  manholes,  and  by  power- 
dumping  automobile  trucks. 

There  were  employed  fifty  5-ton  Holt  caterpil- 
lar tractors  rated  at  40  engine  h.  p.  and  25  draw- 
bar h.  p.,  which  were  equipped  with  Good  Roads 
blade  plows  having  blades  10  feet  0  inches  long 
and  22  inches  high,  adujustable  to  any  required 
height  to  clear  irregularities  in  the  pavement  or 
to  any  horizontal  angle  with  the  direction  of  travel, 
and  here  set  at  45  degrees,  giving  a  cut  8  feet 
wide. 

The  tractors  were  assigned  in  pairs  to  pre- 
arranged routes,  where  they  worked  simultaneousl) 
in  echelon  passing  up  and  down  the  street  to- 
gether, the  forward  tractor  operating  on  the  left- 
hand  side  of  the  center  line  of  the  street  and  push- 
ing the  snow  toward  the  left  curb  while  the  rear 
tractor  operated  on  the  right-hand  side  of  the  cen- 
ter line,  pushing  the  snow  toward  the  right  curb. 
Together  they  cleared  a  16-foot  space  and  then 
returning  on  the  opposite  sides,  pushed  the  snow- 
up  to  the  curbs,  making  banks  from  4  to  6  feet 
wide  and  about  5  feet  in  maximum  height.  Thev 
wer-e  operated  successfully  over  all  kinds  of  pave- 
ments, including  some  very  rough  cobble  stones, 
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MOTOE    TII'iK    DUMPING    SNOW    AT    SEWER    MANHOLES 

and  ithrough  drifts  up  to  0  feet  deep  at  a  speed 
varying  from  3  tu  5  miles  per  hour. 

Their  operation  was  commenced  soon  after  the 
beginning  of  the  storm  and  maintained  continu- 
ously through  it,  thus  preventing  heavy  obstruc- 
tion and  completing  the  removal  of  the  snow  from 
the  middle  of  the  street  soon  after  the  cessation  of 
the  storm. 

After  the  centers  of  the  streets  had  been  cleared 
the  tractors  were  equipped  with  plows  having 
wings  at  both  ends,  with  which  the  snow  banks 
were  attacked  and  large  masses  of  snow  pushed 
over  the  open  sewer  manholes,  into  which  the 
snow  was  shoveled  by  gangs  of  men  stationed 
there  while  the  tractors  returned  for  more  snow. 
For  this  purpose  the  sewers  were  classified  in  ac- 
cordance with  their  capacities,  the  largest  ones 
being  able  to  receive  and  dispose  of  unlimited 
quantities  of  snow,  while  smaller  sewers  could 
safely  dispose  of  limited  quantities,  but  care  had 
to  be  taken  not  to  obstruct  them.  No  attempt 
was  made  to  deliver  snow  to  the  smallest  sewers. 

The  snow  that  was  not  disposed  of  through  the 
sewers  was  removed  as  rapidly  as  possible  by  all 
manner  of  available  trucks,  both  automobile  and 
team-drawn,  which  were  filled  by  an  army  of 
shovelers  and  by  some  experimental  power  ma- 
chines. The  truck  service  included  212  White  5- 
imi  power-dumping  motor  trucks  purchased  for 
the  routine  removal  of  garbage,  ashes  and  refuse, 
as  well  as  for  their  availability  in  a  crisis  of  this 
nature.  The  trucks  hauled  the  snow  to  the  near- 
places  where  it  could  be  dumped  into  the 
rivers,  or  to  sewers.  Some  of  the  trucks  were 
also  equipped  with  scrapers  and  operated  simi- 
larly to  the  tractors. 

Each  caterpillar  machine  required  a  crew  of 
two  men.  on,  to  operate  the  tractor  itself  (mem- 
bers of  the  lire  department  were  used  for  this) 
and  a  street  cleaning  employee  to  operate  the 
plow.  Each  machine  used  about  2l/2  gallons  of 
ga  oline  and  3/10  of  a  quart  of  lubricating  oil  per 
hour.  They  worked  continuously  for  many  hours, 
developing  ample  power  to  do  the  heavy  work 
and  maintain  remarkably  high  speed,  and  al- 
though they  were  handled  by  rather  inexperienced 
operators  no  serious  accident  or  breakdown  was 
reported. 

The  main   thoroughfares  in  the  congested  dis- 
chiefh    below    14th    street,   were   first   at- 


tacked and  afterwards  the  tractors  were  moved  up 
Broadway  and  Riverside  Drive  and  through  the 
side  streets  between  59th  street  and  110th  street. 

On  February  21,  John  Kenlon,  chief  of  the  New 
York  Fire  Department,  said:  "Fire  danger  from 
snow  conditions  is  at  an  end.  The  streets  are  in 
such  condition  now  as  to  give  us  little  trouble  in 
getting  equipment  to  fight  any  blaze.  The  city 
won  the  wrestling  match  in  this  snow  storm  by  a 
clean  fall.  It  is  the  first  big  snowfall  that  has 
ever  been  handled  within  the  first  two  days." 

Street  Cleaning  Commissioner  John  P.  Keough 
stated  that  the  showing  of  the  department  was  a 
clear  demonstration  of  the  power  of  scientific  at- 
tack of  snow  by  modern  methods  and  that  "appa- 
ratus costing  more  than  $2,000,000  has  been  used 
for  the  first  time  on  this  snow  and  in  my  opinion 
it  has  paid  for  itself  already.  If  this  had  not  been 
used  the  private  waste  and  loss  to  business  in 
New  York,  due  to  obstructed  streets,  would  have 
amounted  to  $10,000,000.  Snow  is  going  to  be 
fought  largely  by  machinery  in  the  future." 

A  storm  in  New  York  a  year  ago  required  12 
days  for  the  removal  of  the  snow  and  it  was  esti- 
mated that  the  obstruction  to  traffic  and  delay 
entailed  an  economic  business  loss  of  $60,000,000. 

The  direct  cost  of  removing  the  snow  from 
this  12'j-inch  snowfall  has  been  officially  re- 
ported as  $800,000  for  emergency  labor,  $475,000 
for  extra  pay  to  regular  city  employees,  and  $525,- 
for  truck  contractors,  no  allowance  being  men- 
tioned for  gasoline,  oil,  repairs  or  overhead.  The 
labor  items,  aggregating  $1,275,000  plus  regular 
wages  of  city  employees,  are  sufficient  to  pay  for 
255,000  man-days  at  $5  a  day.  Twenty  per  cent 
for  annual  depreciation,  repairs  and  interest  on 
the  equipment  would  seem  to  be  a  moderate  al- 
lowance, and  allowing  one  half  of  this  for  this 
storm  (although  it  was  the  only  one  of  the  win- 
ter) would  add  $200,000,  giving  a  total  of  $2,000,- 
000  for  removing  the  snowfall,  in  addition  to  the 
regular  wages  of  the  employees  of  the  Street 
Cleaning  and  Fire  Departments.  The  weather 
was  extremely  favorable,  the  sun  having  melted 
off  the  untouched  snow  by  the  time  the  snow- 
forces  had  shoveled  up  the  last  of  the  piled    now. 

It  is  probable  that  there  has  never  before  been 
such  a  high  cost  of  removal  of  a  storm  of  this 
dentil  under  similar  conditions.  There  was,  to 
offset  this,  the  advantage  that  never  before  had 
the  mam  avenues  been  cleared  so  quickly  for 
street  cars  and  a  practicable  single  traffic  way 
on  each  side  of  them.  In  view  of  the  vital  im- 
portance of  traffic  to  New  York,  this  speed  in 
providing  for  it  was  probably  worth  several  times 
i  In    million  or  more  dollars  it  cost. 


A  Country  Without  Roads 

Newfoundland,  a  British  colony,  is  said  to  con- 
tain very  few  roads  since  practically  all  of  the 
settlements  are  along  the  shore.  English  cap- 
italists are  about  to  establish  paper  and  pulp 
mills  on  the  island  and  the  first  necessity  will  be 
to  build  a  system  of  roads  leading  from  the  coast 
into  the  interior  where  the  plants  will  he  located. 
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Trailers  in  Refuse  Collection 


More  than  a  dozen  cities  have  adopted    this    system    and    others    are    con- 
templating it.     Some  figures  are  given  from   service   use  in   Indianapolis  and 
Utica.     With  proper  routing  and  careful  management,  this  system  is  much 
cheaper  than  horse  hauling,  where  the  conditions  are  adapted  to  it. 


rhe  idea  of  employing  trailers  in  collecting  gar- 
bage,  ashes  and  other  municipal  refuse  is  increasing 

in  all  sections  of  the  country,  the  general  features  of 
such  collection  being  those  described  liv  us  in  the 
issue  of  Januarj    I ', .  1920. 

Tlu-  latest  information  at  hand  gives  the  follow- 
ing cities  as  now  using  the  trailer  system:  Syracuse, 
V  Y.  (in  trailers);  Utica,  X.  V.  ilii  trailers); 
Dallas,  Tex.  (30  trailers);  Indianapolis,  End.  (25 
trailers);  Bridgeport,  Conn.  (It;  trailers);  Passaic, 
X.  |.  (6  trailers);  Detroit  and  Highland  Park, 
Mich.;  Cleveland  and  Ucron,  Ohio;  Gary,  Ind.: 
Kenosha.  Wis.;  Memphis,  lenn.  ;  and  Norfolk,  \  a. 
I  ii  her  cities  are  considering  and  some  of  them  are 
trying  out  the  trailer  system,  these  including  Sa 
vannah,  (.a.,  Philadelphia,  Pa.,  Ybungstown,  Ohio-; 
and  Hoboken,  Jersey  City  and  Newark,  X    I. 

(  ine  reason  Eor  the  increase  in  use  of  trailers  is 
the  fact  that  with  the  growth  of  cities  longer  hauls 
arc  necessary  to  find  dumping  places  for  ashes;  that 
\f  hen  garbage  is  used  for  feeding  to  hogs,  the  hog 
farms  an-  placed  at  some  distance  from  the  city; 
and  that  the  same  is  true  of  reduction  plants.  Long 
hauls  by  teams  arc  too  costly  of  operation  ai 

of   low   speed,  require  too  many  wagons  and 
dri\  eis 

In  the  matter  of  cost  the  experience  of  Indian- 
apolis may  he  cited.  Up  to  1919  the  Indianapolis 
Hauling  Co.  held  a  contract  for  removing  ashes 
from  the  homes  of  the  city  and  offered  to  continue 
i!.,-  service  during  L919  for  $84,000  a  year,  with  $54 
additional  for  each  acre  of  annexed  territory,  the 
ccntracl  to  continue  for  five  years.  This  price 
seemed  so  large  that  the  city  decided  to  perform  its 
own  collection  and  for  this  purpose  bought  lour 
."ton  trucks  and  ■-'•">  trailers.  Muring  1919  these 
trailers  collected   1  15,28(5  cubic  yards  of  material  and 

I   -it   to  the  dumps,     ddie  operating  cost,  includ- 
ing oil.  gasoline    tires,   repair  parts  and  labor,  to- 


taled $12,305;  depreciation  on  an  estimated  life  or 
seven  years  was  $8,286,  while  <;  per  cent  interest  was 
$2,784.  The  pa)  roll  was  $53,063,  bringing  the  to- 
tal cost  up  to  $76,439,  or  about  66  1-3  cents  per 
cubic  yard  of  ashes  collected.  Meantime  the  city 
ha  I  annexed  considerable  territory  which  would  have 
made  the  cost  (yj   the  contract  terms  offered  nearly 

SI  no, i.      Each  of   the  trailers  held    I   cubic  yard's 

and  each  tractor  pulled  a  train  of  :i  trailers  and  made 
six  round  trips  a  daw  Four  trucks  and  24  trailers 
averaged  288  cubic  yards  a  day.  each  cubic  yard 
weighing  between  1,100  and  1,200  pounds.  Twenty- 
four  trailers  were  in  Use.  12  being  drawn  by  the 
four  tractors  to  the  dumps  while  the  other  12  were 
being  hauled  by  horses  through  the  streets  and  col- 
lecting the  ashes. 

Between  90  and  loo  tons  of  garbage  are  collected 
daily  in  Indianapolis,  the  collection  being  made  by 
three  5-ton  horse-drawn  wagons  b)  which  the  gar- 
bage  is  carried  to  a  loading  platform  in  the  central 
part  <d'  the  city  where  the  garbage  is  loaded  on  cars 
and  transported  to  the  reduction  plant  located  about 
four  miles  from  the  loading  platform.  The  wagon 
hauls  range  from  a  few  blocks  up  to  •">  miles  and 
tin-  average  number  of  loads  per  day  is  three.'  Some 
time  ago  a  Tire  at  the  loading  platform  put  this  sys- 
tem out  of  commission  for  three  weeks,  and  during 
i';i-  time  the  trucks  and  tractors  were  used  tor  gar- 
bage  collection  also.  It  was  found  that  one  truck  in 
an  hour  and  a  half  collected  as  much  garbage  as  a 
horse-drawn  wagon  collected  in  a  day,  including 
covering  the  four  miles  to  the  reduction  plant  in- 
stead of  to  the  loading  platform  only. 

This  same  system  of  operation,  as  previously 
described  in  former  articles,  is  employed  by  all  cities 
using  the  tractor  and  trailer  system — the  trailers  are 
drawn  by  horses  while  collecting  the  garbage  or 
ashes,  arc  left  at  fixed  points  where  are  found  empty 
trailers  with  which  the  team  renews  collection,  while 
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LEE   TRAILERS   WITH    WHITI 

the  tractors  pick  up  three  to  rive  filled  trailers  and 
transport  them  to  the  dumps,  incinerators,  hog  farm 
01  other  point  of  disposal.  The  capacity  of  a  train 
of  trailers  ordinarily  ranges  from  12  to  20  cubic 
yards,  and  the  speed  from  8  to  12  miles  an  hour  de- 
pending on  road  conditions,  grade  and  number  of 
trailers  hauled. 

Utica  also  began  using  tractors  and  trailers  in 
1919  for  hauling  garbage  to  a  pig  farm  about  I 
miles  outside  the  city.  It  purchased  two  5-ton 
trucks,  sixteen  3%  yard  trailers  and  8  teams.  Each 
team  drawing  a  trailer  is  accompanied  by  two  men 
and  obtains  a  full  load  in  \U>  to  2%  hours.  Each 
truck  carries  four  trailers  at  a  time.  The  route  to 
the  pig  farm  is  over  unimproved  country  roads 
with  grades  of  ;  to  8  per  cent  in  some  places.  The  8 
mile  round  trip  requires  about  an  hour,  this  includ- 
ing about  8  minutes  for  dumping  the  trailers  and 
1<>  to  15  minutes  for  uncoupling  and  coupling  the 
trains  in  the  city.  The  truck  drivers  are  paid  $3.50 
a  day  and  the  other  men  $3.00.  Six  hours  consti- 
tute the  average  day's  work.  An  average  of  1  lit 
tons  per  month  is  collected  and  hauled  at  a  total 
cost  of  $4,032.  Formerly  when  teams  were  used  for 
all  hauling,  the  average  length  id"  haul  was  only  1.6 
miles.  The  ton-miles  hauled  by  teams  averaged  900 
per  month  at  a  cost  of  $2.5 1  per  ton-mile,  while 
with  the  trailers  the  cost  for  the  3,000  ton-miles, 
including  depreciation  and  all  overhead,  was 
$1.35  per  ton-mile.  Of  this,  labor  and  super- 
vision constituted  55  per  cent,  supplies  i  per  cent, 
and  operation  22  per  cent. 

DESCRIPTION   OF   TRAILERS 

Several  companies  are  now 
furnishing  trailers  especially 
adapted  for  municipal  work, 
one  of  their  greatest  advan- 
tages being  tin-  comparatively 
low  lift  of  garbage  or  ash  re- 
ceptacles required  in  tilling  the 
trailer,  the  edge  of  the  bod) 
being  1  ml)  5  to  11  feet  fn  >m  the 

road,  or  I  '  •_.  to  .">  •  ^.  feet  from 
the  sidewalk  level.  This  is 
accomplished  by  using  a  chas- 
sis with  a  dri  ip  frame.  A  gen- 
eral description  which  will  lit 
almost  any  of  the  trailers  is  as 
follows:  The  drop  frame 
chassis    is    fitted    with    a    steel 

body  that   rolls  to  eithi 


lor  dumping,  an  automatic 
1  ick  holding  the  body  in  hori- 
zontal position  and  chains 
keeping  it  from  rolling  off  the 
chassis  when  dumped.  Thev 
are  reversible,  running  equally 
well  in  either  direction  and 
steering  by  whichever  pair  of 
wheels  is  at  front,  the  rear 
pair  being  locked  in  alignment 
with  the  frame.  A  train  of 
any  number  tracks  with  the 
truck  or  tractor  when  turning 
corners.  A  swivel  draw  head 
with  bumper  is  provided  at 
either  end  for  coupling  the 
trailers  together,  the  draw- 
head  having  springs  to  cush- 
ion the  shock  of  starting  and 
stopping.  A  draw  liar  is  provided  for  attaching  the 
first  trailer  to  the  rear  end  of  the  truck  or  tractor 
and  a  tongue  for  hitching  the  team  to  the  trailer. 
Some  makes  have  a  seat  at  either  end  for  the  driver 
of  the  team.  Steel  frames  are  generally  of  I-beam 
or  channel  construction.  There  are  steering  knuckle 
dxles  with  roller  bearings  for  the  wheels,  semi-elip- 
tical  springs,  shackled  to  the  frame,  and  solid  rubber 
tires.  The  special  trailer  mechanism  is  a  drawhead 
swivelled  to  draft  beams  bolted  to  the  frame  and 
connected  by  hinged  yokes  and  tie-rods  to  the  steer- 
ing arms.  The  weight  of  a  trailer,  complete  with 
body,  is  about  1,000  pounds  for  the  2-ton  size.  5,000 
to  6,000  pounds  for  the  S  to  3i/2-ton  size,  6,000  to 
7,500  pounds  for  the  5  or  6-ton  size.  The  prices 
are  approximately  $1,885  for  a  2-ton  trailer.  $5,100 
to  $2,550  for  the  3  to  3%-ton,  $2,500  to  $3,500  for 
the  5  and  li-ton. 

A  good  truck  is  able  to  draw  two  or  three  loaded 
trailers  if  the  grades  do  not  exceed  ■">  or  1'.  per  cent 
and  the  streets  are  hard  surfaced.  An  ordinary 
team  of  1400-pound  horses  can  draw  a  '?i.>-vard 
trailer  in  collection  work  six  days  a  week  under 
similar  street  conditions.  Their  daily  travel  is  only 
from  lit  to  l."i  miles,  the  trailers  run  easily  on  roller 
bearings,  stops  arc  frequent  so  that  the  animals  gei 
plenty  of  rest,  and  the  trailers  start  empty  each  time 
and  do  not  accumulate  their  full  loads  until  near 
the  end  of  the  collection   route. 
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To  secure  the-  maximum  efficiency  with  the  use 
of  trailers  requires  careful  study  and  management, 
routing  of  trailers  in  collection,  location  of  stations 
where  trams  and  trailers  are  made  up,  etc.  It  wirt 
ordinaril}  require  a  little  time  of  preliminary  use 
in  actual  service  for  the  schedule  of  maximum  effi- 
ciencj  to  be  determined  upon  and  fur  training  the 
ploy©  to  work  rigidly  to  the  schedule  adopted. 
The  tractor  must  not  have  to  wait  many  minutes 
for  the  arrival  of  the  loaded  trailers,  nor  should 
(In  teams  have  to  wait  long  for  the  arrival  of  the 
tractor  with  empty  trailers  with  which  they  can 
again  begin  collection.  The  number  of  trailers  ami 
capacity  of  tractor  must  he  carefully  estimated  by 
a  study  of  the  si/e  of  pity,  densit)  of  population, 
grade  of  streets  as  affecting  collecting  time  for  tilling 
trailers  and  amount  which  horses  can  draw.  With 
all  these  properly  considered,  however,  and  where 
the  refuse  is  to  he  hauled  more  than  a  mile  or  two 
after  the  collecting  vehicle  is  filled,  there  would 
seem  to  be  little  question  that  in  the  majority  of 
cases  the  tractor  trailer  system  would  he  much  more 
economical  than  doing  all  of  the  hauling  by  horses. 


HIGHWAY  TRAFFIC 


Report  of  a  committee  of  the  New  Jersey 
State  Association  of  County  Engineers, 
gives  synopsis  of  results  of  a  questionnaire. 


The  New  Jersey  State  Association  of  County 
Engineers  in  1919  appointed  a  committee  on  pres- 
ent and  future  traffic  conditions,  which  committee 
submitted  its  final  report  a  few  weeks  ago.  In 
the  meantime  it  had  sent  a  questionnaire  to  the 
various  state  highway  departments  and  to  a  num- 
ber of  engineers  of  counties  and  of  cities.  Re- 
plies were  received  from  23  state  highway  de- 
partments, 21  counties  in  7  states,  5  cities  in  4' 
states,  and  a  chamber  of  commerce,  automobile 
club  and  the  auto  trade  association. 

That  there  is  a  lack  of  dependable  traffic  data 
in  the  country'  and  no  common  terminology  of 
traffic  nor  common  basis  of  information  obtained 
is  the  conclusion  of  the  committee  after  studying 
the  52  replies  received  to  its  questionnaire. 

Such  traffic  data  as  are  available  have  been 
taken  in  different  ways,  with  different  units  and 
for  different  periods  of  time,  so  that  comparison 
is  impossible  and  unavailing.  For  instance,  one  in- 
formant suggested  that  2,000  be  taken  as  the  limit 
of  "light  traffic,"  while  another  suggested  that 
200,  but  the  context  indicated  that  the  former 
meant  the  pounds  weight  of  a  single  vehicle  while 
the  latter  meant  the  number  of  vehicles  per  24 
hours.  This  illustrated  that  the  word  "light"  is 
commonly  used  in  both  senses. 

In  its  questionnaire  the  committee  asked  for 
the  opinions  of  those  replying  as  to  what  terms 
should  be  used  in  traffic  classification,  asking 
whether  the  terms  "heavy  and  light"  should  be 


u>ed  or  "commercial  and  pleasure";  also  whether 
the  classification  should  be  based  on  maximum 
traffic  or  on  average  traffic.  In  this  question  it 
apparently  made  no  effort  to  solve  the  confusion 
between  weight  of  vehicles  and  number  of  ve- 
hicles in  the  use  of  the  above  terms.  In  the  re- 
plies, 33  recommended  "heavy  and  light"  and  19 
imended  "commercial  and  pleasure";  29 
-ted  that  the  average  or  average  maximum 
trattic  be  made  the  basis  of  classification  and  27 
that  the  maximum  be  so  used. 

I  If  17  replying  to  the  question  whether  they 
had  taken  dependable  traffic  records,  33  had  no 
records  at  all  and  14  others  had  records  of  which 
oul\    a  few    were  considered  dependable. 

Paved  portions  of  roadways  were  reported  as 
varying  from  9  feet  to  60  feet  in  width,  36  naming 
18  feet  and  25  naming  16  feet.  The  space  from 
gutter  to  gutter  varied  from  20  feet  to  60,  be- 
tween 24  and  3l  >  being  the  widths  generally  re- 
quired, with  32  as  an  average.  The  width  of  the 
entire  roadway  between  property  lines  varied 
from  20  feet  to  120,  with  50  most  common  and 
<>0  as  the  average  of  all. 

Twenty-four  of  the  replies  stated  that  sora: 
of  the  roads  had  reached  the  traffic  limit,  and 
thirty  replied  that  none  had  yet  reached  such 
limit. 

Replies  to  inquiries  as  to  the  probable  per- 
centage in  automobile  traffic  during  the  next  10 
years  showed  opinions  varying  from  30  to  500 
per  cent,  with  the  general  belief  that  commercial 
traffic  will  increase  faster  than  pleasure.  There 
was  practically  unanimous  opinion  that  total 
loadings  would  tend  to  increase. 

In  replying  to  some  general  questions,  there 
was  a  practically  unanimous  opinion  that  rail- 
road grade  crossings  should  be  eliminated:  that 
pavement  widths  should  be  greater  in  populous 
sections,  although  only  about  three-quarters  con- 
sidered greater  width  necessary  for  roads;  while 
the  suggestion  of  parallel  roads  on  main  routes 
to  provide  for  one-way  traffic  roads  and  for  di- 
viding commercial  and  pleasure  traffic  was  ap- 
proved by  22  and  disapproved  by  7. 

The  committee  paid  special  attention  to  the 
matter  of  classifying  traffic  and  quoted  the  units 
used  as  the  basis  of  counts  by  different  cities 
and  counties.  It  presented  a  traffic  census  sheet 
as  a  suggestion  for  a  standard  to  be  adopted 
throughout  the  country  generally.  This  classified 
the  traffic  as  follows:  Motorcycles,  light  horse, 
heavy  horse,  pleasure  motor  cars,  light  motor 
trucks,  and  heavy  motor  trucks,  each  of  these 
except  motorcycles  being  further  divided  into 
empty  and  loaded;  also  10-ton  specials.  15-ton 
specials  and  over  15-ton  specials,  and  street  cars. 
The  last  column  is  provided  for  the  total.  A 
line  is  given  for  each  hour  of  the  24.  The  as- 
sumed weights  of  the  several  units  are  given  as 
follows,  in  tons:  Motorcycles,  0.25;  light  horse, 
empty,  1.25;  light  horse,  loaded,  2.00;  heavv 
two-horse.  empty,  5.20;  heavy  two-horse,  loaded, 
6.20;  light  pleasure  motor,  1.50;  heavy  pleasure 
motor,  2.50:  light  motor  truck,  empty,  1.00;  light 
motor  truck,  loaded,  2.50;  heavv  motor  truck, 
empty,   5.00;   heavy   motor    truck',   loaded,    10.50. 
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In  an  effort  to  provide  some  method  of  classi- 
fying roads  in  accordance  with  number  of  vehi- 
cles using  them,  the  committee  recommends  that 
roads  carrying  100  vehicles  per  24  hours  be  called 
traffic  No.  1  roads,  those  carrying  200  vehicles 
traffic  No.  2,  etc.  This  would  still  leave  the  char- 
acter of  the  traffic  undescribed  and  this  would 
vary  greatlv  in  different  sections  and  on  differ- 
ent roads. 

It  is  also  recommended  that  traffic  counts  be 
taken  on  each  road  4  times  a  year,  on  3  consecu- 
tive days  each  time,  each  period  to  include  a 
Sunday  or  other  heavy-traffic  day. 

A  few  general  suggestions  were  given  by  the 
committee  in  concluding  this  report,  among  these 
being  that  plans  for  highway  systems  should  be 
made  for  a  period  of  20  years  ahead,  subject  to 
such  modifications  as  future  developments  or 
knowledge  might  indicate;  that  wide  rights-of- 
wa\  be  obtained  and  roads  laid  out  with  flat 
curves  and  easy  grades.  Also  that  wider  and 
stronger  bridges  be  built  so  as  to  provide  for 
increase  in  number  and  weight  of  vehicles  during 
the  10  or  20  years  which  should  be  the  least  life 
of  the  structure. 


Good  Roads  in  Argentine  Republic 

The  Argentine  Republic  has  recently  organ- 
ized a  gnod  roads  association  which  already  has 
about  300,000  members  and  which  is  backed  by 
the  Minister  of  the  Interior  and  has  been  prom- 
ised every  possible  aid  by  the  government. 


Tbe  Indiana  Highway  Commission 

The  State  Board  of  accounts  of  Indiana  on 
February  IT  submitted  a  report  on  the  Indiana 
State  Highway  Commission  which  has  occa- 
•.i.iin -d  considerable  stir  in  that  state.  The  report 
goes  extensively  into  some  of  the  methods  and 
certain  specific  doings  of  the  board  and  recom- 
mends a  number  of  changes  in  the  method  of  ad- 
ministering the  slate  highway  department.  The 
governor  has  stated  that  he  regards  the  trouble 
in  the  highway  department  as  mostly  administra- 
tive and  is  not  in  favor  of  any  radical  changes  in 
the  department  itself. 

The  must  important  changes  have  to  do  with 
the  finances  of  the  department  rather  than  the  re- 
sults obtained.  It  recommends  that  payments  be 
made  for  road  work  by  the  auditor  of  the  state 
directly  to  the  persons  to  whom  the  money  is 
due,  rather  than  to  the  director  of  the  highway 
department  to  be  in  turn  paid  out  bv  him  from 
time  tu  time;  it  having  been  the  practice  iu  turn 
over  to  the  director  sums  of  $100,000  at  a  time. 
which  sums  he  would  place  in  the  bank  to  his  ac- 
count to  pay  out  as  became  necesary.  Many  pur- 
chases had  been  made  without  obtaining  com- 
petitive bids  as  the  law  required.  The  cost  of 
"administration,  salaries,  new  equipment,  repairs 
of  equipment,  transportation  and  all  other  ex- 
penses pertaining  thereto"  was  31.7  per  cent,  of 
the  total  expenditure  in  Indiana,  but  only  5.7  per 
cent,  in  the  state  of  Ohio.  The  minute  books  of 
the  department  are  said  to  be  incomplete  and 
confused  in  their  records.  Advances  of  Ereighl 
costs    wire    made    to   certain    contractors   without 


any  legal  authority  therefor,  which  also  was  con- 
sidered unfair  to  the  other  contractors.  Testing 
laboratories  were  paid  $5,000  for  testing  road 
materials  although  the  law  provides  that  this 
shall  be  done  by  Purdue  University. 

Governor  McCray  does  not  believe  that  any 
legislative  action  is  needed.  The  board  was  not 
organized  until  1919  and  was  immediately  called 
upon  to  spend  approximately  $5,000,000,  and  un- 
doubtedly fell  into  some  mistakes  which  would 
not  have  occurred  had  it  had  opportunity  to  de- 
velop and  organize  leisurely.  Some  are  now  ad- 
vocating the  entire  abolishing  of  the  highway 
department  and  turning  the  work  back  to  the 
counties,  but  it  does  not  seem  probable,  as  it  cer- 
tainly is  not  desirable,  that  this  be  done,  however 
necessary  it  may  be  to  improve  the  methods  by 
which  the  state  highway  department  operates. 


The  Georgetown  Bridge" 

Construction    of    floating    falsework    and 
erecting  and  shifting  trusses. 


FALSEWORK 


The  arch  trusses,  in  pairs  7  feet  apart  on  cen- 
ters, rigidly  braced  with  transverse  and  diagonal 
angles,  were  erected  on  floating  falsework,  in 
preference  to  erecting  them  in  position  on  piers 
by  derricks  installed  on  the  bridge  piers  or  swing- 
ing them  to  place  by  a  large  floating  derrick  which 
was  not  at  hand  and  could  not  be  economically 
built  for  the  purpose.  The  falsework  consisted  of 
a  center  tower  under  the  crown  supporting  the 
lower  chord  for  a  distance  of  97  feet,  and  two  in- 
clined jack  bents  supporting  the  lower  chord  at 
the  haunches  about  65  feet  each  side  of  the  center 
point. 

The  falsework  was  made  with  nine  transverse 
bents  each  having  two  inclined  posts  braced  with 
transverse  struts  8  feet  apart  vertically  and  the 
panels  X-braced  with  planks  spiked  on.  The  cen- 
ter bent  is  made  with  12  x  12-inch  batter  posts 
and  the  others  with  6  x  6-inch  batter  posts,  all  of 
them  resting  on  a  group  of  pontoons  firmly  braced 
together. 

The  24  x  80-foot  center  pontoon  has  its  axis  co- 
incident with  that  of  the  pair  of  arch  trusses  and 
is  firmly  secured  to  a  transverse  22  x  75-foot  pon- 
toon at  each  end  of  the  group,  making  a  symmet- 
rical letter  H,  with  the  ends  of  the  transverse 
pontoons  tied  by  J^-inch  wire  rope  to  the  center 
points  of  the  long  sides  of  the  24  x  80-foot 
pontoon. 

The  pontoons  were  reinforced  by  a  set  of  ten 
12-inch  I-beams  parallel  to  the  bridge  axis  across 
the  deck  of  the  center  pontoon,  and  at  each  end 
and  overlapping  at  their  ends  a  set  of  six  12-inch 
1  beams  continued  across  the  extremities  of  the 
80-foot  pontoon  and  entirely  across  the  full  width 
of  the  transverse  75-foot  pontoon. 

The  I-beams  were  securely  clamped  together  at 
short    intervals  by    Vinch  U-bolts  and  bearing 
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plates  engaging  them  and  the  solid  fillers,  and 
wen-  also  clamped  to  the  decks  of  the  pontoons 
by  top  and  bottom  yoke  timbers  extending  across 
the  full  width  of  the  pontoon  and  connected  by 
vertical  tie  rods  with  nuts  at  both  ends.  The  end 
tower  bents  were  supported  on  the  decks  on  the 
transxcr^c  pontoons,  adjacent  to  the  bearings  for 
the  inclined  bents  that  took  very  heavy  loads  from 
the  trusses  projecting  cahtileverwise  a  long  way 
be)  "lid  them. 

I  he  pontoons  and   falsework  draw   about   _' 
feet  of  water  and  the  weight  of  a  pair  of  rib 
]/i.ii  es  one  additional  foot  of  water.      I  his  was  an 
important  point  in  determining  the  height  i 
falsework. 

er i  RUSSES 

The  pontoons  with  falsework  were  anchored 
close  to  and  on  the  down-stream  side  of  a  com- 
pleted  pier  on  the  Virginia  side.  As  the  boom 
on  the  derrick  scow  could  not  reach  high  enough 
to  place  the  center  section  of  the  rihs,  a  gin  pole 
was  placed  on  top  of  the  pier  and  leaned  over  the 
edge   toward   the  scows. 

In  starting  the  erection,  the  two  center  sections 
of  one  rib  were  placed  first,  then  the  correspond- 
ing sections  of  the  second  rib.  After  this  a  sec- 
tion was  added  to  each  rib  on  one  side  of  the  cen- 
ter and  then  a  like  section  added  to  the  other  side 
in  order  that  the  load  would  be  more  uniform  on 
the  scows. 

All  joints  were  milled  and  made  so  that  a  little 
drifting  was  required  to  draw  them  up  tight. 
The  steel  connections  were  bolted,  therefore  by 
a  little  drifting  on  the  holes  a  much  better  joint 
was  obtained.  Kach  joint  was  fairly  well  bolted 
up  before  hanging  the  next  section. 

Four  winches  were  placed  on  the  pontoons,  one 
on  each  end  of  each  of  the  end  pontoons  to  handle 
the  four  3-inch  anchor  lines,  two  down-stream  to 
concrete  blocks  dropped  on  the  river  bed,  and  two 
up-stream  fastened  to  piers  of  the  old  Aqueduct 
bridge. 

The   fixer   at    the   bridge   has   a   tide   variance  of 


from  1  foot  to  3  feet,  which  was  taken  advantage 
of  in  placing  the  steel.  At  least  2  feet  of  tide  was 
us,  preferably  more,  due  to  clearance  re- 
quired and  the  pontoons  being  Submerged  1  foot. 
The  operations  were  calculated  for  mean  low  water. 
rams  on  the  water-shed  of  the  Potomac 
caused  a  week's  delay  in  placing  the  first  set  of 
ribs.  If  the  wind  blows  down  the  river  for  some 
hours  it  has  an  appreciable  effect  on  the  water 
level. 

I  he  falsework  and  ribs  expose  quite  a  surface 
io  the  wind  and  its  pressure  is  noticeable.  All  of 
these  things  and  time  of  high  tide  were  consid- 
ered  m  setting  a  date  to  float  a  pair  of  ribs  in 
place. 

The  up-stream  hawsers  were  strung  between 
the  puis  of  the  208-foot  span,  thence  across  the 
river  to  the  pontoons  and  fastened  to  the  winches. 
The  down-stream  hawsers  were  run  from  the 
winches  diagonally  down-stream  across  to  the 
concrete'  anchors.  Several  holding  lines  of  \l/2- 
inch  manila  rope  were  fastened  wherever  they 
could  be,  and  had  to  be  changed  several  times. 
By  taking  in  on  the  hawsers  with  the  winches 
and  paying  out  on  the  holding  lines  the  falsework 
and  ribs  were  hauled  across  the  river  to  the  center 
span  and  then  pulled  directly  up-stream  into 
place,  final  adjustments  being  assisted  by  lines  at- 
tached to  eyebolts  built  into  the  piers  for  that 
purpose. 

Just  before  going  in  between  the  piers  four 
tackles  were  rigged  from  the  pontoons  to  the 
piers,  one  from  each  corner,  to  prevent  any^  side 
movement  and  to  help  in  pulling  up  to  final  po- 
sition. When  the  final  position  was  reached  four 
turnbuckle  roths  were  attached  to  the  ribs  and  the 
piers,  one  up-stream  and  one  down-stream  at 
each  end,  to  hold  the  ribs  in  the  exact  position  re- 
quired. The  steel  wedges  were  dropped  in  place 
between  the  shoes  and  the  wall  plates  and  held  in 
position. 

As  the  tide  ebbed  the  ribs  descended  until  the 
shoes  rested  on  the  grillage  beams  and  slid  back 
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until  the  steel  wedges  caught  tight.  Just  about 
the  time  the  shoes  started  to  slide  back  the 
through  boits  at  the  crown  pin  were  loosened  so 
the  ribs  could  adjust  themselves.  This  was  an 
important  point  for  the  milled  surfaces  of  the  cast 
steel  hinges  are  on  radial  lines.  When  the  tide 
ebbed  sufficiently  the  weight  on  the  pontoons  was 
released  and  they  finally  floated  free.  The  pon- 
toons and  falsework  were  worked  out  and  back 
across  the  river,  to  get  another  pair  of  ribs,  by 
the  same  lines  that  pulled  them  into  place. 

I  he  second  pair  of  ribs  was  placed  alongside 
of  the  first  pair  in  exactly  the  same  manner,  but 
in  order  to  hasten  the  work  and  finish  before  dark 
about  one  foot  of  water  was  pumped  into  the  cen- 
ter pontoon.  Sheet  lead  was  placed  under  the 
shoes  to  give  a  uniform  bearing. 

The  foreman  and  about  14  structural  steel  work- 
ers averaged  about  14  days  of  eight  hours  in  as- 
sembling a  pair  of  ribs  on  the  pontoons  and  false- 
work, also  an  engineman  and  fireman  were  needed 
to  work  the  gin  pole  when  being  used  and  the 
same  required  on  the  derrick  scows  when  it  was 
in  use.  About  75  men  were  used  to  place  the 
first  pair  of  ribs,  but  profiting  by  experience,  the 
fourth  pair  of  ribs  was  placed  with  9  men.  there 
being  no  wind  to  contend  with. 

RIB    FORMS 

On  the  top  chords  of  the  arch  trusses  there 
were  bolted,  close  together,  12-inch  transverse  I- 
beams  20  feet  9  inches  long,  overhanging  the  cen- 
ters of  the  trusses  about  '!}  '■>  feet  at  one  end  and 
7]  ,  feet  at  the  other  end.  These  beams  supported 
'>  \  12-inch  timbers  3  feet  apart,  that  were  parallel 
to  the  trusses  and  carried  the  3-inch  transverse 
lagging  planks  18  feet  long  which'made  the  bot- 
toms of  the  forms  for  the  arch  ribs.  The  9  x  12- 
inch  timbers  were  dressed  convex  on  the  upper 
side  to  correspond  with  the  curve  of  the  intrados, 
and  were  blocked  up  on  top  of  the  12-inch  I- 
beam  flanges  as  necessary  to  bring  them  to  the 
exact  elevation. 

After  the  center  rib  was  concreted  the  two  pairs 
of  trusses  under  it  were  moved  apart  transversely 
until  they  were  concentric  with  the  outside  ribs 
which   were   concreted   on   them   simultaneously. 

The  vertical  side  walls  of  the  rib  forms  were 
made  of  horizontal  boards  nailed  to  the  inner 
faces  of  vertical  outside  posts  bearing  against 
three  rows  of  horizontal  waling  pieces  through 
which  '..-inch  tie-rods  extended  across  the  rib 
with  nut  and  washer  bearings  at  the  end.  The 
lower  edges  of  the  side  walls  engaged  the  ver- 
tical faces  of  3  x  6-inch  waling  pieces  bolted  to 
the  Hour  lagging  and  the  bottoms  and  middle 
points  of  the  walls  were  braced  bv  inclined  out- 
side struts  with  their  lower  ends  engaging  angle 
blocks  bolted  to  the  top  flanges  of  the  12-inch 
transverse  I-beams  at  their  extremities. 

The  blocking,  decking  and  form  for  an  arch 
ring  were  built  in  about  two  months  by  about  25 
carpenters  and  three  foremen  with  whatever  aid 
was  required  by  a  derrick  scow  or  the  cableway. 
A  foreman  and  8  carpenters  generally  worked 
about  three  days  in  building  the  form  for  a  pocket 
of  a  single  concrete  section  and  placing  a  small 
amount  of  reinforcing  steel   at   the  intrados  and 


extrados  and  construction  joints  where  a  girder 
or  column  would  connect. 

CONCRETING 

Concrete  is  made  with  cement  delivered  by  the 
railroad  on  a  track  running  under  one  end  of  the 
bridge,  and  sand  and  gravel  are  transported  by 
water  and  unloaded  by  a  clam-shell  bucket  oper- 
ated by  a  derrick  boom. 

A  floating  concrete  plant  was  installed  on  two 
pontoons  lashed  together  side  by  side,  having  an 
Insley  tower,  %-yard  mixer  and  storage  bin  on 
one  end  and  at  the  other  end  a  boiler  and  stiff-leg 
derrick  rigged  with  a  %-yard  Blaw-Knox  power 
wheel  bucket  to  handle  sand  and  gravel  from 
scows  into  the  bin  over  the  mixer.  The  plant  is 
towed  wherever  wanted  and  is  very  efficient. 

The  concrete  not  mixed  in  the  floating  plant  is 
mixed  in  a  land  plant  served  by  a  Lidgerwood 
cableway  of  1,700  feet  clear  span  and  stationary 
towers  145  feet  high.  This  cableway  distributed 
both  concrete  and  materials  along  the  full  length 
of  the  bridge. 

A  208-foot  arch  ring  of  the  208-foot  span  was 
concreted  in  13  pours  of  25  blocks.  A  key  was 
left  at  the  crown  to  be  poured  last  and  on  either 
side  of  the  crown  a  form  was  built  to  pour  i  block. 
I  Ik  se  two  were  poured  first,  then  a  block  on 
either  side  at  the  haunches,  then  alternating  be- 
tween the  crown  and  the  haunches  and  finally  the 
keys  at  the  crown.  Two  corresponding  blocks  of 
concrete  were  nearly  always  poured  in  one  day. 
The  bulkhead  of  a  section  was  taken  off  the  next 
morning  after  pouring,  the  side  forms  were  left 
on  till  all  concrete  was  poured,  but  were  taken 
off  a  couple  of  days  after  completing  the  arch 
ring.  The  steel  ribs  were  left  in  position  30  days 
after  pouring  the  key  at  the  crown. 

SHIFTING  TRUSSES 

When  ready  to  remove  the  steel  ribs,  the  pon- 
toons and  falsework  were  floated  in  underneath  at 
low  tide  and  held  in  position  until  the  tide  had 
risen  high  enough  so  that  the  water  displaced  by 
the  pontoons  after  bearing  heavily  against  the 
ribs  was  more  than  equal  to  the  weight  of  a  pair  of 
ribs,  which  is  about  200  tons,  the  wedges  were 
released  and  the  ends  allowed  to  drop  so  that  the 
ribs  took  bearing  on  the  jack  posts.  To  aid  in 
removing  the  wooden  wedges  hydraulic  jacks  are 
used  to  lift  heavily  against  the  concrete  and  com- 
press the  timber  blocking.  When  the  tide  ebbed 
the  pontoons  floated  out. 

The  other  principal  items  of  plant  involved  in 
the  construction  of  the  bridge  include  two  derrick 
-cows  and  one  boiler  scow,  two  5-inch  pulsome- 
lers,  one  6-inch  Emerson  pump,  one  8-inch  pul- 
someter  and  one  Ingersoll-Rand  air  compressor. 

The  floating  equipment  was  largely  owned  by 
the  Engineer  Corps  of  the  United  States  Army. 
The  cableway  was  operated  by  a  Lidgerwood 
hoisting  engine  located  at  the  Georgetown  end 
and  was  equipped  throughout  with  Leschcn  wire 
rope,  including  the  main  cable  2%  inches  in 
diameter. 

Construction  was  commenced  in  August.  I'M/, 
under  Col.  \V.  L.  I-'isk  and  is  now  in  charge  of 
Major  M.  C.  Tyler.  District  Engineer,  and  Major 
I ..  E.  Oliver,  Resident  Engineer. 
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in  similar  measure  will  make  the  strikers  hesitate. 
msly,  it  it  flourishes,  the  strike  insurance  will 
a  very  real  universal  organization  founded  on 
the  highest  business,  moral  and  financial  principle 
.and  may  do  mote  than  any  previous  methods  have 
accomplished  to  produce  co-operation  and  co-ordi- 
nation in  construction  interests  and  greatly  reduce 
the  liabilities  and  losses  therein. 

Apparently  the  policies  have  so  far  heen  issued 
chiefly    to   shops   and   factories   that   have   already 
collected  payments  in  various  ~tatcs.'l  here  is  how 
ison  win  it  should  nol  be  rapidly  extended 
to  ail  kinds  of  construction  iiucrests  and  operation-. 
and   whatever  authorizations,  legalizations  and  for- 
malities are  necessarj   should  he  quickly  effected  so 
thai  there  may  he  no  opportunities  for  attacks  such 
:   of  the   Printers'  Trades  Association,  which 
on   a   te  ■hnicalilv   has   caused   the  temporary   closing 
rtf    the    Nev.     York    office.      The   prompt    action    of 
ion  in  naking  this  attack  is  the  best  evidence 
that  could  he  had  of  the  importance  of  this  new  ap- 
I  lication  of  insurance  ami  the  necessity  of  defending 
and  encouraging  it. 

Although  the  rates  appear  high,  and  many  em- 
plovers  have  heretofore  Keen  able  to  avoid  large  di- 
rect strike  losses  without  formal  insurance,  it  must 
he  remembered  that  in  most  cases  they  have  paid 
heavily  by  acceding  to  demands  that,  if  refused, 
!  strikes  which,  had  they  been  in- 
itred,  would  have  been  covered  by  their  policies. 
An  extension  of  the  policies  to  cover  the  losses  of 
the  owners  through  delay  in  construction  and  other 
consequential  damages  would  evidently  make  the 
strike  policies  of  enormous  value  to  all  of  those 
closely   concerned    with   construction    work. 


Promising   Vnti-Strike   Vction 

The  n  enace  of  in  lustrial  and  construction  strikes 
i-  an  increasing  evil  that  has  cost  this  countr)  prob- 
ably  more  than  the  direct  war  debt.  Its  danger  is 
due  to  lie  organization  of  unions  and  their  unscru- 
pulous methods,  hut  with  the  elimination  of  the 
organization  alone  its  terrors  would  vanish.  1  he 
unions  have  heen  able  to  concentrate  their  combined 
resources  in  the  aid  of  any  given  strike  and.  aided 
by  political  influence  and  class  legislation,  have  gen- 
erally heen  more  powerful  than  their  opponents,  who 
have  effected  little  or  no  organization  to  oppose 
them. 

The  recent  formation  of  an  insurance  company 
especially  devoted  to  strike  risks  offers  a  very  im- 
portant advantage  to  individual  and  corporate  em- 
ployers, and  makes  possible  a  far  stronger  resistance 
io  strikes  by  definite  liquid  assets  that  can  already 
he  measured  by  large  sums  of  cash  and  can  easily 
he  developed,  if  it  appeals  (as  it  is  likely  to  do)  to 
business  and  capital  interests,  to  amounts  far  su- 
perior to  the  resources  of  the  union,  large  as  the 
latter  are. 

Such  support  will  not  only  give  strength  to  con 
tractors  and  owners  and  assist  them  in  critical  peri- 
ods, hut  it  will  vastlv  increase  their  confidence  ami 


Collecting  Refu-e 
More  than  $30,000,000  a  year  is  spent  in  collecting 

refuse,  and  if  all  cities  fulfilled  their  complete  duty 

in  this  respect,  the  amount   would  probably  exceed 

0.000.    Any  improvements  which  will  decrease 

it  of  this  service  will  therefore  make  a  material 

reduction   in  our  municipal  expenditures. 

(  )ne  of  the  latest  developments  is  the  use  of  trail- 
ers and  tractors,  as  lescribed  in  this  issue.  Where 
conditions  as  to  amount  of  refuse  to  he  collected, 
length  of  haul,  grades  and  other  conditions  are  fa- 
vorable to  this  plan,  it  will  apparently  effect  a 
considerable  saving  over  the  use  of  ordinary  horse- 
drawn  vehicles. 

The  advantage  of  the  tractor  is  the  speed  with 
which  it  covers  long  distances  and  the  fact  that 
three  or  four  collecting  carts  can  he  taken  at  once 
with  a  single  tractor  and  driver.  Where  there  is  a 
single  short  hill  up  which  the  tractor  could  draw 
only  one  or  two  trailers  at  a  time,  it  can  break  the 
train  and  carry  the  trailers  up  in  several  trips;  but 
ordinarily  if  the  hill  is  long  or  there  are  several  of 
them,  this  condition  eliminates  much  of  the  advan- 
tage of  the  trailer. 

The  trailers  furnished  for  this  purpose  have  sev- 
eral advantages  over  the  ordinary  collecting  wagon. 
One  of  these  is  a  feature  which  we  have  urged  for 
\ears,  hut  we  feared  to  deaf  ears,  for  only  within  a 
comparatively  few  months  has  it  seen  anything  like 
general  adoption.     This  is  the  reducing  of  the  height 
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of  the  top  of  the  body  so  that  the  refuse  container 
need  not  be  elevated  more  than  shoulder  high  to 
(lump  it  into  the  wagon.  The  trailers  offered  for 
refuse  collection,  with  their  drop  frame,  embody 
this  most  desirable  feature.  The  bodies  are  entirely 
of  metal  and  are  watertight  and  are  easily  cleaned 
;i  id  do  not  absorb  liquids  or  give  off  odors. 

It  has  been  reported  by  most  who  have  made  prac- 
tical  comparisons  that  it  is  considerably  more  eco- 
iii  mical  to  collect  by  horse-drawn  vehicles  than  by 
ir.ctor  vehicles,  where  conditions  require  only  a 
short  haul  of  not  more  than  half  a  mile  after  the 
wagon  is  filled.  Recently,  however,  one  or  two  in- 
vestigators have  expressed  the  opinion  that  im- 
provements in  vehicles  and  increased  cost  of  horses 
and  the  feeding  and  maintenance  of  them  have 
greatly  diminished  this  difference  and  may  even  re- 
verse the  advantage  in  certain  cases. 

In  this  country  very  little  trial  has  been  made  of 
electric  vehicles  for  collecting,  but  in  England  a 
considerable  number  of  cities  have  tried  electric 
motor  wagons  for  collecting  refuse  and  find  them 
considerably  more  economical  than  the  gasoline  ve- 
hicles. Where  the  refuse  is  burned  and  the  heat  is 
used  for  creating  steam,  it  would  seem  to  be  prac- 
ticable to  use  this  last  for  creating  electric  power 
which,  in  combination  with  storage  batteries,  could 
be  used  for  charging  the  batteries  of  electric  collect- 
ing vehicles.  At  least  one  city  in  this  country  has 
tried  this  plan,  Paterson,  N.  J.,  having  reported  last 
year  that  it  used  four  electric  trucks  and  three  gaso- 
line, and  that  about  half  of  the  current  for  charging 
the  electric  trucks  is  obtained  by  use  of  the  steam 
from  its  refuse  destructor. 

It  seems  certain  that  there  is  still  great  room  for 
improvement  in  appliances  and  methods  employed 
for  collecting  refuse  and  it  does  not  seem  unreason- 
able to  anticipate  that  the  cost  of  collection  will  be 
reduced  by  50  per  cent.  .Meantime,  our  progressing 
ideas  as  to  the  duties  of  municipalities  in  the  col- 
lection of  refuse  will  lead  to  increasing  numbers 
performing  this  service  more  thoroughly  than  ever, 
so  that  on  the  basis  of  present  costs  the  expendi- 
tures would  probablv  increase  in  a  few  years  to 
$1)0,000,000  or  even  $100,000,000  a  year.  Increas- 
ing the  efficiency  by  50  per  cent  would  therefore 
probably  mean  the  saving  to  the  country  of  $30,000,- 
ooo  to'  $50,000,000  a  year — an.  amount  certainly 
sufficiently  large  to  serve  as  an  incentive  to  an  in- 
telligent and  exhaustive  study  of  the  subject  and 
the  evolution  of  improvements  in  its  various  proc- 
esses   and    appliances. 


Inspecting  Water  Works  Valves 
The  city  nf  Chatham,  Out.,  has  been  trying  to 
improve  tin-  pressure  in  its  distribution  system  in 
order  to  secure  better  lire  protection,  but  without 
satisfactory  results.  Finally,  a  few  weeks  ago  it 
was  found  that  one  of  the  water  mains  leading 
from  the  pumping  station  to  the  business  section 
nf  the  city  was  entirely  mil  nf  service  because  nf 
,i  .  losed  valve  which,  as  nearlj  as  could  be  found 
..■it,  had  been  closed  tun  years  previous  for  mak- 
ing repairs  and  had  nut  been  opened  again, 

Theoreticallv    such    a    piece    of    carelessness 
should    m.t    have    occurred,    but    oversights  are 


always  possible  and  even  probable  occasionally. 
I  here  are  probably  scores  of  cities  in  this  coun- 
try in  which  at    least   one,    and  perhaps  several, 
valves  are  closed   undesignedly  and  are  cutting 
down  the  effectiveness  of  the  distribution  system. 
The  only  reliable  method  of  avoiding  such  de- 
traction from  the  full  effectiveness  of  a  system  is 
to  make  periodical  examinations  of  all  valves  in 
the  system.      Either  by  a  map,  a  card  catalog  or 
other  method,  a  list  of  all  the  valves  in  the  distri- 
bution  system   should   be  recorded,   each  having 
its  own  number.  The  testing  of  the  valves  should 
thru  be  insured  by  checking  them  off  on  the  list 
each  time  and  recording  the  date  of  test  for  each 
valve.  The  tests  should  include  closing  and  open- 
ing the  valve,  listening  meantime  to  ascertain  that 
I  he   valve   when  closed  passes  no  water   (which 
may  be  determined  by  the  absence  nf  any  singing 
uf  the  passing  water).  Also,  inspection  should  be 
made  to  learn  whether  water  leaks  from  the  stuf- 
fing box  when  the  valve  is  open.     In  addition  to 
these   periodical   inspections    (which  it  is  desira- 
ble to  make  at  intervals  of  six  months  if  not  less  I. 
tlic    superintendent,   or   a    trustworthy   assistant, 
should  visit  every  valve  which  is  known  to  have 
been    closed    for  the  making  of  repairs  or  other 
purposes,  to  make  sure  that  it  has  been  opened 
again  by  the  workmen  engaged  on  such  repairs. 

Strike  Insurance 

There  has  recently  been  formed  The  Employers 
Mutual  Insurance  and  Service  Company,  Baltimore, 
with  a  capital  of  $2,000, I  that  provides  insur- 
ance against  loss  from  labor  strikes.  It  already 
covers  '■'>'■  trades  in  25  states,  has  directors  of  finan- 
cial and  industrial  prominence  in  New  York,  Balti- 
more, Philadelphia  and  Boston,  and  has  issued  poli- 
cies to  more  than  50  large  industrial  firms.  It  is 
said  that  a  number  of  important  insurance  com- 
panies are  preparing  to  take  advantage  of  a  new 
law  pending  in  Connecticut  that  will  permit  them 
to  assume  risks  nf  this  nature. 

Besides  insuring  against  direct  loss  due  to 
strikes,  the  company  maintains  a  service  depart- 
ment with  local  secretaries  scattered  throughout 
the  country  who  act  as  mediators  when  required. 
It  is  estimated  by  the  company  that  there  may  be 
more  than  100,000  strikes  in  the  next  two  years 
and  that  in  those  lines  where  the  company  has 
already  operated  76  per  cent  nf  the  threatened 
troubles  have  been  averted. 

It  is  reported  that,  fur  a  premium  of  I1  |  per  cent 
nf  the  fixed  charges  and  profits,  the  company  will 
pay  mi  per  cent  nf  actual  losses  up  to  the  face  value 
ot  the  policy. 

A  branch  office  has  been  opened  in  New  York 
City,  and  it  is  claimed  that  a  large  amount  of  111 
surance  has  been  written  there  for  local  employers. 
Complaint  was  made  by  The  International  Allied 
Printing  Trades  Association  that  the  operation  ol 
the  New  York  office  was  in  violation  of  the  New 
York  State  Insurance  laws  and.  asserting  that  it 
encouraged  discord  between  employers  and  employ- 
ees thev  entered  a  protest  with  the  State  insurance 
rommissioner,  who  ordered  the  representative  ol  the 
insurance  company  in  New  York  to  suspend  op- 
erations in  that  city. 
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Road  liiils  High 

(  hi  March  2nd  the  Pennsylvania  State  Highway 
Department  announced  that  it  was  rejecting  all 

February  18th  and  19th  for  construction 

ts  in  various  parts  of  Pennsylvania.  In 
nection  with  this,  State  Highway  Commissioner 
Sadler  announced  that  he  felt  that  the  prices  sub- 
mitted on  a  great  majority  of  the  projects  did  not 
reflect  sufficiently  the  downward  trend  of  prices  for 
labor  and  materials;  and  while  it  was  urgent  that 
every  effort  be  made  to  complete  the  contemplated 
construction  program,  on  the  Other  hand  the  re- 
sources of  the  state  should  be  conserved. 

The  average  cost  of  constructing  roads  in  Penn- 
sylvania last  year  was,  we  believe,  about  $60,000  a 
mile,  but  it  is  reported  that  the  bids  received  for  104 
miles  of  road  this  year  averaged  $70,000  a  mile, 
thus  being  higher  instead  of  lower,  as  the  falling 
costs  of  labor  and  material  would  seem  to  indicate 
that  they  should  have  been.  "The  projects  will  lie 
readvertized  within  a  short  time  with  a  view  to 
obtaining  more  reasonable  proposals." 

On  February  18  the  <  >hio  Division  of  Highways 
also  received  bids  for  about  125  miles  of  pave- 
ment and  also  for  several  miles  of  grading;  but 
these  bids  wen  so  high  that  Governor  Small  has 
directed  that  they  be  rejected. 


Patented    Pavements   Permissible    in    Illinois 

L'nder  decision  handed  down  by  the  Supreme 
Court  of  Illinois,  an  act  passed  in  1919  by  the  Il- 
linois State  Legislature  regarding  pavements  is  de- 
clared constitutional.  Prior  to  that  year,  the  use 
of  patented  pavements  by  the  several  cities  of  the 
State  had  been  prohibited  under  the  Supreme  Court's 
decision  of  the  then  existing  law.  The  Legislature 
then  passed  an  act  permitting  municipalities  to  con- 
tract for  patented  .pavements  provided  they  are 
placed  in  competition  with  unpatented  pavements. 

Pursuant  to  this,  the  city  of  Rockford,  111.,  re- 
ceived proposals  for  several  types  of  pavement,  in- 
cluding Warrenite-Bitulithic,  patented  by  Warren 
Brothers  Company,  Boston. 

A  taxpayer,  R.  J.  Schult,  brought  an  action  to 
restrain  the  contract  on  the  grounds  that  the  act  of 
1919  was  unconstitutional  and  that  the  proceedings 
had  not  fully  complied  with  the  act.  The  Supreme 
Court  in  unanimous  opinion  written  by  Mr.  Justice 
(  arter  decides  against  the  plaintiff  taxpayer  on  all 
p< unts  and  sustains  decision  rendered  by  the  County 
Court  more  than  a  year  ago. 


Alabama's  Highway  Bond  Election  Illegal 

Early  this  year  Alabama  voters  adopted  a  bond 
issue  of  $25,000,000  for  road  improvement,  but  the 
election  was  declared  by  the  Supreme  Court  to  be 
illegal  because  the  legislature  had  delegated  to  the 
governor  the  appointment  of  the  day  for  the  elec- 
tion on  the  bond  issue,  wdiereas  the  constitution  re- 
quired the  legislature  itself  to  set  the  day.  A  re- 
hearing was  asked,  but  the  Supreme  Court  reiter- 
ated its  decision. 


It  is  believed  that  this  means  either  an  extra  ses- 

i  the  legislature  or  the  losses  of  federal  funds 

totaling  abot  "  which  are  available  when 

ate  of  Alabama  duplicates  the  sum  for  highway 

construction.     At  the  time  of  this  writing  it  is  not 

known    what   the  governor   will   do   in   the   matter. 

ate  highway  department  had  perfected  a  state 

organization  for  carrying  on  the  road  work  in  order 

ready   for  actual  construction  at  the  earliest 

ile  date,  and  had  done  a  considerable  amount 

of    preliminary    work.      Contracts   already   let    will 

all  the  funds  which  the  state  can  appropriate 

i way  bonds  are  not  issued,  and  this  probably 

will    result    in   the  temporary  abandonment  of   the 

work   which  had  been  inaugurated. 


Road  For  New  York-New  Jerse)  Tunnel 

A  report  was  submitted  in  February  to  the 
New  York  State  Bridge  and  Tunnel  Commission 
and  the  corresponding  New  Jersey  commission, 
by  an  advisory  transportation  committee  which 
had  been  requested  to  study  some  of  the  prob- 
lems ;i  I  his  ,-nmmittee  consisted  of  man- 
agers of  motor  vehicle  departments  of  express 
companies  and  other  tinns  using  large  numbers 
of  trucks,  such  as  the  Borden  Milk  Co.,  Tidewa- 
ter Oil  Co.,  Burns  Bros.  *Coal  Co.,  and  a  few  offi- 
cers of  motor  truck  manufacturing  companies. 

To  the  question  what  minimum  width  should 
be  given  a  two-line  roadway,  having  in  mind  traf- 
fic demands,  cost  of  construction,  maintenance 
and  operation,  and  the  difficulties  of  construc- 
tion, the  committee  recommended  a  twenty-foot 
roadway  as  providing  sufficient  clearance. 

To  a  second  question  the  committee  reported 
that  the  ultimate  size  of  automobile  truck  will 
probably  be  determined  by  legis'ation  or  by  con- 
ditions growing  out  of  the  width  of  existing  high- 
ways, and  that  the  width  will  probably  be  lim- 
ited to  eight  feet. 

In  reply  to  other  questions  submitted,  the  com- 
mittee recommended  that  all  vehicles  be  com- 
pelled to  keep  in  the  line  in  which  they  start,  not 
passing  each  other  except  in  case  of  a  wreck. 
It  is  believed  that  the  roadway  should  not  be 
crowned  but  should  be  flat  and  that  there  should 
be  no  grooves  or  curbs  between  the  lines  of 
travel,  the  only  indicator  being  center  line  mark- 
ers to  assist  the  police  in  regulating  the  traffic. 
No  repairs  to  disabled  cars  should  be  permitted 
in  the  tunnel  if  they  involve  a  delay  exceeding 
one  minute,  but  any  disabled  truck  should  be  im- 
mediately hauled  out  by  special  cars  maintained 
by  the  commission  for  that  purpose.  The  rail- 
road system  of  signaling  should  be  adopted.  A 
sufficient  police  force  should  be  employed  to  en- 
force the  rules  adopted  so  that  the  traffic  can  be 
handled  expeditiously.  Concerning  the  question 
of  cleaning  the  railway  of  oil  and  gasoline  so  that 
a  safe  roadway  may  be  had  and  fire  hazard  elim- 
inated, the  committee  recommended  the  use  of 
torpedo  sand  and  mechanical  sweepers,  together 
with  tire  extinguishing  apparatus  of  both  emer- 
gency  and  permanent  types. 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  .It  is  hoped  that  others  who  have  solved  similar  problems 
different  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  Can  a  Small 

Quantity  of  Fine  Sand 

be  Graded  for  Use 

in  a  Filter? 


By  washing  in  a  filter.     By  washing  with 

adjustable    water    supply    in    an    overflow 

hopper.     Accuracy  and  rapidity  attainable 

with  very  simple  equipment. 

Editor,  Public  Works. 
Dear  Sir : 

Can  you  inform  me  as  to  what  would  be  the  most  eco- 
nomical method  of  washing  approximately  150  cubic  yards 
of  sand,  for  filtering  purpose.  The  sand  as  obtained  from 
the  bank  shows  an  effective  size  of  about  0.15  millimeter. 
It  is  required  that  the  sand  stand  at  least  0.25  millimeter. 

I  have  tried  screening  with  a  12  mesh  to  the  inch  screen, 
but  find  that  not  enough  fine  stuff  can  be  removed  by  this 
method  to  bring  the  sand  to  0.25  millimeter. 

Any  information  you  can  give  me  will  be  greatly  ap- 
preciated. 

Very  truly  yours, 

Contractor  and  Engineer. 

It  is  generally  impossible  to  sift  fine  sand  accu- 
rately in  large  quantities  in  a  reasonable  time  and 
cost  and  the  simplest  and  most  rapid  and  most 
economical  method  of  grading  it  is  by  the  wet 
process,  which  is  generally  a  matter  of  suspension 
rather  than  of  washing,  although  it  generally 
serves  to  wash  out  loam,  dirt  and  clay  and  leave 
the  accepted  sand  clean  and  uniform. 

UTILIZATION    OF    FILTER 

For  the  small  amount  of  sand  mentioned  it  will 
not  be  profitable  to  install  a  large,  elaborate  or 
expensive  separating  apparatus  and  it  may  not  be 
necessary  to  install  any  if  the  sand  can  be  de- 
livered immediately  at  the  filter  and  if  the  engi- 
neer of  the  filter  will  permit  the  use  of  the  filter 
itself  for  grading  the  sand. 

As  sand  filters  are  washed  at  very  frequent  in- 
tervals by  a  reverse  current  of  water  going  up- 
ward through  the  sand  bed  and  carrying  off  in 
suspension  the  sediment  and  fine  materials  col- 
lected there,  the  same  process  may  properly  be 
applied  for  the  grading  of  fine  sand  for  use  in  the 
filter  bed  and  for  the  removal  from  it  of  earthy 
matter  and  portions  of  the  sand  that  are  too  small 
for  the  requirements.    This  method  does  nol  in 


any  way  threaten  damage  to  the  filter  and  as  the 
work  may  be  performed  quickly  it  should  not  un- 
der ordinary  conditions  be  objectionable.  It  has 
been  employed  for  removing  from  operating  filters 
sand  therein  finer  than  was  desired. 

If  the  particles  that  are  too  coarse  have  already 
been  separated  from  the  sand,  the  remainder  may 
be  placed  on  top  of  the  sand  already  in  position 
in  the  filter  bed  and  the  washing  water  turned  on 
from  below  will  pass  through  it  and  float  away 
the  particles  that  are  too  fine,  which  should  be  car- 
ried off  through  the  overflow  gutters,  leaving  only 
the  larger,  acceptable  grains,  in  position  in  the 
filter  bed,  where,  if  they  form  too  thick  a  layer, 
a  portion  can  be  removed  and  stored  and  the  re- 
mainder left  in  position  for  immediate  service. 
The  size  of  grains  remaining  can  be  closely  gov- 
erned by  adjusting  the  pressure  of  the  washing 
water  so  that  the  velocity  of  the  overflow  con- 
forms to  that  required  to  hold  in  suspension  all 
particles  lighter,  and  consequently  smaller,  than 
the  required  grains. 

These  operations  are  easily  and  rapidly  per- 
formed, will  not  keep  the  filter  long  out  of  service, 
and  are  probably  the  cheapest  and  simplest  meth- 
od of  grading  a  small  quantity  of  fine  sand. 

GRADING  BY    HOPPER 

If  the  filter  washing  method  is  not  available,  a 
few  hundred  yards  of  sand  can  easily  be  graded, 
wherever  it  is  stored,  by  means  of  an  overflow 
hopper  and  a  supply  of  running  water  under  a 
pressure  of  10  pounds  or  more. 

For  a  small  amount  of  sand  with  water  at  a 
moderate  pressure  the  apparatus  indicated  in  the 
sketch  will  be  found  convenient,  cheap  and  ef- 
ficient. A  pyramidal  wooden  hopper  about  3  feet 
square  at  the  top  is  firmly  supported  at  a  con- 
venient height  above  the  ground  and  is  pro- 
vided with  a  water  supply  through  a  valve  on  a 
2-inch  pipe  with  its  outlet  at  the  apex  at  the 
bottom  of  the  hopper. 

A  few  inches  above  the  bottom  of  the  hopper 
there  should  be  placed  a  removable  horizontal 
screen  with  a  mesh  of  about  the  size  of  the  re- 
quired sand  grains,  to  serve  as  a  barrier  to  pre- 
vent the  sand  from  reaching  the  open  outlet  of 
the  pipe  and  also  to  act  as  a  distributor  spread- 
ing the  upward  flow  of  the  water  over  a  larger 
area  and  leaving  below  it  a  pressure  chamber 
filled  with  clear  water. 

A  large  opening  covering  most  of  one  side  of 
the  hopper  should  be  closed  by  a  floor  hinged  at 
the   bottom    and    provided    with    a    gasket    that 
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should  be  attached  to  the  sides  of  the  hopper,  en- 
closing all  sides  of  the  opening.  The  gasket  may 
be  satisfactorily  made  of  a  small  rubber  pipe  en- 
gaging shallow  grooves  in  the  exterior  of  the 
hopper  and   in  the  interior  of  the  door. 

The  top  of  the  hopper  should  be  surrounded 
on  all  sides  by  a  trough  a  few  inches  wide  and 
deep  connected  at  any  convenient  point  with  an 
outlet  trough  or  spout  to  discharge  the  overflow 
water  and  waste  material. 

Sand  is  shoveled  by  hand  into  the  hopper  or 
may  be-  delivered  to  it  by  water  carriage  through 
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HOPPER   FOR    WASHING  AND  GRADING   PINE   SAND 

a  trough  or  inclined  chute  which  may,  if  de- 
sired, be  provided  with  cleats  or  baffle  boards 
across  the  bottom  to  retain  pebbles  or  large 
grains  of  sand  the  size  of  which  would  be  deter- 
mined by  the  inclination  of  the  chute  and  the 
amount  of  water  used. 

FINE    GRAINS    FLOATED    AWAY 

While  the  hopper  is  filling  with  sand,  water 
should  be  entering  from  the  bottom,  filling  the 
hopper  and  overflowing  equally  on  all  sides  into 
the  trough.  The  sand  should  continue  to  enter 
the  hopper  until  within  three  or  four  inches  of 
the  upper  edge,  the  water  rising  through  it,  mean- 
time separating  out  the  earth,  loam  and  smallest 
grains  of  sand,  holding  them  in  suspension  and 
carrying  them  over  the  edge  to  the  trough. 

By  adjusting  the  valve,  the  amount  of  water 
and  the  velocity  of  flow  through  the  sand  can  be 
regulated  accurately  so  as  to  carry  with  it  larger 
and  larger  grains  of  sand  as  the  flow  increases. 
It  should  be  carefully  watched  and  tested  until 
it  is  regulated  to  carry  away  all  materials  less 
than  0.25  millimeter  in  diameter. 

When  the  overflow  runs  free  and  clear  the 
valves  should  be  closed  and  the  door  in  the  side 
of  the  hopper  opened  and  lowered  to  the  inclined 
position,  forming  a  chute  over  which  the  sand 
can  be  discharged  to  a  car,  bucket,  or  box  pro- 
vided to  receive  it.  The  door  is  then  closed  and 
the  operations  repeated  over  and  over  again.  The 


hopper  can  be  filled  and  emptied  rapidly  by  one 
man,  who  can  grade  many  yards  per  day. 

SEPARATION  OF  COARSE  GRAINS 

If  it  is  found  that  there  is  too  much  coarse 
sand,  it  can  easily  be  removed  by  passing  the 
washed  sand  through  the  hopper  a  second  time 
and  on  this  occasion  increasing  the  pressure  and 
velocity  of  the  waters  sufficiently  to  can 
in  the  overflow  all  of  the  sand  that  is  0.25  milli- 
meters in  diameter  and  smaller  than  the  minimum 
size  of  rejects.  This  sand,  instead  of  being  wasted 
bj  the  overflow,  should  be  collected  and  saved 
and  the  larger  grains  of  sand  remaining  in  the 
hopper  will  be  available  for  any  other  purpose. 

As  this  operation  depends  entirely  upon  the 
amount  of  material  removed  by  the  water  at 
different  velocities  it  can  be  easily  regulated  and 
accurate  results  obtained  with  rapidity  by  the 
adjustment  of  the  valves  to  control  the  flow  of 
water. 

I  he  apparatus  here  described  may  be  modified 
in  various  ways  to  suit  the  nature  of  the  sand, 
the  amount  required  and  various  other  conditions. 

A  more  elaborate  sand  washing  hopper  is  de- 
scribed  on  page  85  of  the  third  edition  of  "Water 
Supply  Engineering,"  A.  P.  Folwell.  In  this 
case  the  hopper  is  made  of  cast  iron  and  is  pro- 
vided  at  the  bottom  with  an  ejector  for  remov- 
ing the  graded  sand  by  water  pressure. 

AMOUNT  OF   WATER 

The  amount  of  water  required  for  grading  the 
sand  may  be  found  approximately  by  the  formula 
A    D 

W= 

0.0195 
where  W  is  the  amount  of  water  in  gallons  per 
minute,  D  is  the  diameter  of  the  required  sand 
grains  in  millimeters,  and  A  is  the  area  of  the 
top  of  the  box  in  square  feet.  Substituting  and 
reducing  we  have 

9  x  0.25 

W=- =115 

0.0195 


Federal  Aid  Appropriation  Postponed 

Although  strenuous  efforts  were  made  to  put 
through  a  $100,000,000  appropriation  for  good 
roads  in  the  present  session  of  Congress  this  has 
been  found  impossible,  but  it  seems  almost  cer- 
tain that  a  bill  appropriating  this  amount  will  be 
passed  by  the  middle  of  the  summer.  The  bill 
was  added  as  a  rider  to  the  post  office  appropria- 
tion bill  and  it  was  partly  for  this  reason  that  it 
was  defeated.  Senator  Townsend,  chairman  of 
the  post  office  committee,  was  in  favor  of  a  bill 
providing  for  interstate  highways  to  be  built  by 
the  government  but  there  is  apparently  no  chance 
of  his  getting  such  a  bill  through.  However,  it 
seems  possible  that  he  will  secure  modifications 
of  the  present  regulations  governing  federal  aid, 
the  principal  of  these  being  that  none  of  it  shall 
be  appropriated  for  dirt  roads,  but  that  only  dur- 
able or  paved  roads  shall  be  aided,  and  that  there 
shall  be  more  effective  inspection  of  a  road  before 
federal  money  is  paid  out  for  it. 
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NEWS  OF  THE  SOCIETIES 


March  22— PHILADELPHIA,  PA, 
SECTION,  AMERICAN  SOCIETY  OF 
MECHANICAL      ENGINEERS.        Engl 

"'M:,;..h1U^_ATLANTA,  GA„  sec- 
tion   American  society  of  me- 

CHANICAL     ENGINEERS.       Carnegie 

"ESS  .^BALTIMORE,  MD..  SEC- 
TION AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.      Engineers 

C  March  23-24—  AMERICAN  WATER 
WORKS  ASSOCIATION.  Illinois  Sec- 
tion. Annual  meeting,  Chicago,  C.  C. 
Habermeyer,    Secretary,    Urbana,    111. 

March  ^r,  —  KANSAS  CITY  SEC- 
TION' AMERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS.  North- 
east Power  House  of  Kansas  City 
Light   &  Power  Co., 

March  25— SAN  FRANCISCO  SEC- 
TION. AMERICAN  INSTITUTE  OF 
ELECTRICAL,  ENGINEERS.  Substa- 
tion of  United  R.  R.  of  San  Francisco. 

March  25— COLORADO  SECTION, 
\\l,:i:io.\N  SOCIETY  OF  MECHAN1 
li  \i  ENGINEERS.  Metropole  Hotel, 
Denver. 

March  25— METROPOLITAN  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.  Engineer- 
ing   Society   Building.   New   York  City. 

March  30 — INTERNATIONAL  AS- 
SOCIATION OF  FIRE  ENGINEERS. 
Directors'  meeting.  Atlanta,  Ga.  Sec- 
retary, James  T.  Mulcahey,  Yonkers, 
N.   Y. 

Xpril  i  _  VANCOUVER  SECTION. 
UMtERICAN  INSTITUTE  OF  ELEC- 
TRICAL   ENGINEERS. 

M.ril  11  —  HARTFORD  SECTION. 
OIERICAN  SOCIETY-  OF  MECHANI- 
CAL   ENGINEERS.      City    Club.    Hart- 

0\l»rii"ni4— SAN  FRANCISCO  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
Cll  \NICAL   ENGINEERS. 

\pril     15    —    MERIDEN     SECTION, 

\.Mi:i;li'AN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS. 

April  10— AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  Joint 
meeting  with  the  Association  of  Iron 
and  Steel  Electrical  Engineers.  Pitts- 

UI|ril  ^8-23  —  UNITED  STATES 
GOOD  ROADS  ASSOCIATION.  Greens- 
boro. N.   C.  „,, 

April  21-22— BANKHEAD  NATION- 
AL HIGH  '\Y  ASSOCIATION.  5th 
annual  convention.  Greensboro.  N.  C. 
Secretary,  J.  A.  Routree.  Birming- 
ham.   Ala. 

\pril  22  —  REGIONAL  MEETING. 
\MEIMC\N  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Joint  meeting  of 
Atlanta.  Birmingham,  New  Orleans 
sections.  A  S.  M.  E.  Council  to  at- 
tend.    Mobile.  Ala. 

\pril  22  —  METROPOLITAN  SEC 
T|o\  AMERICAN  SOCIETY  OF  ME- 
CH  \XICAL  ENGINEERS.  Joint  meet- 
ing with  American  Institute  of  Elec- 
trir.il    Engineers. 

\pril  22— BIRMINGHAM  SECTION, 
AMERICAN  SOCIETY  OF  MECH  \NI- 
Al,  ENGINEERS.  Joint  meeting  with 
Atlanta,  Birmingham  and  New  Or- 
leans sections,  with  members  of 
Council  present  Battle  House.  Mo- 
bile,  Ala. 

April  27— AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.  Annual  conven- 
tion.    Houston,  Texas. 

April  r?7-21>— UNITED  STATES 

CHAMBER  ^F  COMMERCE.  9th  an- 
tneetin  Atlantic   City.    N.    J. 

\,.ril       27-2)1    —    BUILDING       OFFI- 
CIALS   CONFERENCE.      Seventh    an- 
Cleveland,  Ohio. 
\pril  2S-2II      MID-CONTINENT  SEC- 
TION',   AMERICAN    SOCIETY    OF    MR- 
cii\mc\i,   ENGINEERS.  Joint  meet- 
ocletles.     City 
itorium  or  Convention  Hall.  'I  Ulsa, 

\„,il   29  E  \STERN    NEW    !  OR1 

SECTION  AMERICAN  SOCIETY  OF 
i  ,  ■■  ■  !i  i  ENGINEERS.  Edison 
i  i.i  11,  Schenectadj 


April  Li)  —  COLORADO  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.     Metropole  Hote,. 

May       2-4 — MISSISSIPPI        VALLEY 
ASSOCIATION.       3d     annual     conven- 
tiun.      New    Orleans,    La. 
TRADE    CONVENTION.      8th    conven- 

May  4-7  —  NATIONAL  FOREIGN 
tion.      Cleveland,    Ohio. 

May  0-11  AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  7th  annual 
convention.      Burfaio. 

May  9-12 — SOUNTHWEST  WATER 
WORKS  ASSOCIATION.  Shirvin  Hotel 
Headquarters,  Oklahoma  City,  Okl; 


1  manufacturers,  producers,  and  distribu- 
tors of  builders'  materials  to  make  fur- 
ther reductions,  establish  reliable  per- 
manent prices  and  publish  the  reasons 
why  certain  increases  were  necessary 
above  pre-war  rates ;  urging  contrac- 
tors,  builders,  employers  ind  others  to 
create  the  basis  of  labor  cost  conform- 
ing with  present  conditions  and  re- 
quirements for  the  re-establishment  of 
industry,  readjusting  wages  and  elimi- 
nating labor  instability  so  as  to  secure 
maximum  production  and  minimum  ex- 
penses ;  urging  financial  interests  to 
make  maximum  loans  for  building  con- 
struction ;  urgino-  transportation  com- 
panies to  eliminate  all  inefficiency  in 
^RKrl2,rsoS?S^ESTOkTaVo^     operation  and  to  reduce  expenses  to  a 

minimum ;  urging  coal  mine  owners 
and  operators  to  improve  methods  of 
mining  and  marketing,  eliminate  waste, 
and  secure  maximum  efficiency  with 
labor  rates  in  accordance  with  present 
conditions,  thus  reducing  the  cost  of 
fuel. 

The  federal,  state,  and  municipal  gov- 
ernments are  urged  to  eliminate  all  un- 
23-20  —  AMERICAN  SOCIETY  ,.„„,..„  evnense  and  reduce  the  tax 
(Jinr'WAMTc4T.  w.NfiiNFiF.RS  necessary  expense  ana  reuuee  pc,i« 
burden ;  all  organizations  and  individ- 
uals connected  with  construction  are 
urged  not  to  enter  into  any  agreement 
that  can  tend  to  the  injury  of  the  pub- 
lic or  to  unnecessary  increase  of  the 
cos]  hi  construction.  The  conference 
called  for  the  appointment  of  a  Cen- 
tral Direction  Committee  to  contain 
representatives  of  the  elements  enter- 
ing into  the  construction  industry  who 
shall  prepare  a  nlan  for  local  confer- 
ences throughout  the  United  States,  co- 
operate with  construction  industries 
and  take  other  action  to  promote  the 
revival  of  construction  activities.  The 
conference  also  sent  a  telegram  to 
President  Harding  appreciating  his  en- 
dorsement and   offering   him    full   and 


W 

City.      Headquarters    Skirvin    Hotel 

May  17-10 — NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort    Wayne    .Ind. 

May  19  —  SAN  FRANCISCO  Si-:c 
TION,  AMERICAN  SOCIETY  OF  ME 
CI  I  \.\'IC.\|      ENGINEERS. 

May  20  --  AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  370th 
meeting.  Engineering         Societies 

Building,    New    York    City, 

Ma 
OF         MECHANICAL         ENGINEERS 
Spring      meeting.        Congress      Hotel. 
Chicago. 

June— CONFERENCE  OF  MAYORS 
AND  OTHER  CITY  OFFICIALS.  State 
of  N.  Y.  12th  Annual  Conference. 
Elmira.   N.   Y. 

June  0-10 — AMERICAN  WATER 
TER  WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland,  Ohio.  Sec- 
retary. J.  M.  Diven.  153  West  71st 
St.    New   York 

June  7-9 — NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.      San   Francisco.   Cal. 

June  21-24  —  AMERICAN  INSTI- 
TUTE OF  ELECTRICAL  ENGI- 
NEERS. Annual  and  Pacific  Coast 
Convention.      Salt    Lake    City. 


ENGINEERING       COUNCIL       PET 

TIO\S      PRESIDENT 

HARDING 

The   American   Engineering   Council     complete  co-operation 
of  the  Federated  American   Engineer-     hart 


ing  Societies  has  sent  to  President 
Harding  a  communication  asking  that 
an  engineer  be  appointed  Assistant  Sec- 
retary of  War.  Another  communica- 
tion requested  Mr.  Harding  to  name 
an  engineer  for  the  vacancy  on  the  In- 
terstate Commerce  Commission.  Both 
communications  were  authorized  by 
vote  of  the  Executive  Board  of  the 
council,  of  which  Herbert  Hoover  is 
president,  and  which  represents  150.000 
American  engineers. 

The  council  is  now  conducting  an  ac- 
tive campaign  to  reorganize  the  United 
States  Patent  Office.  The  establish- 
ment of  a  National  Department  of  Pub- 
lic Works  is  another  aim  of  the  engi- 
neers. The  appeal  to  Mr.  Harding  to 
select  an  engineer  as  Assistant  Secre- 
tary of  War  states  that  this  position  is 
one  requiring  "very  special  qualifica- 
tions. a  large  part  of  which  are  con- 
cerned with  engineering."  The  ap- 
pointee must  possess  technical  knowl- 
edge and  exei  utive  ability  and  must  be     - 

Familiar  with  cosl  of  construction  and    president,  lames  Wisda ;  and  set 
operation  as  well  as  having  experience    treasurer.  Henry  Watson 
with  various  types  of  employee 


SECTION.      AMERICAN 
SOCIETY     OF     MECHANICAL 
ENGINEERS 

A  joint  meeting  of  the  Hartford  sec- 
tion of  the  A.  S.  M.  E.  with  the  Con- 
necticut Valley  section  of  the  Ameri- 
can Chemical  Society  will  be  held  at 
the  City  Club.  Hartford,  on  April  11. 
Members,  of  all  national  societies  are 
invited,  and  the  subject  will  _be  the 
"Corrosion  of  Metal  Surfaces." 

SOUTHWEST     WATER     WORKS      *  *  - 
SOCIATION 

The  convention  of  the  Southwest 
Water  Works  Association,  to  be  held 
at  the  Skirvin  Hotel,  Oklahoma  City, 
Okla.,  on  May  9  to  12,  inclusive,  is  ex- 
pected to  be  a  very  successful  one.  A 
large  attendance  is  anticipated  and_  pa- 
pers will  be  presented  from  the  State 
Board  of  Health  of  different  states. 
WYOMING  ENGINEERING  SOCIETY 
The  Wyoming  Engineering  Society 
at  a  recent  meeting  elected  the  follow- 
ing officers  for  the  coming  year: 
President,  Ambrose  Hemingway,  vice- 


The 
eneineers   are   furthering  the   interests 

nf  no  individual  or  group,  but  desire 
■  mix  to  serve  the  nation  by  improving 
its  administrative  departments. 
NATIONAL  FEDERATION  OP  CON- 
STH1  <  TION  INDUSTRIES 
At  the  Chicago  convention  March  2 
mil    :;    resolutions    were    passed    urging 


Ajimiii  vs  so- 

ENGl  NEERS 

The  following  officers  were  elected 
at  a  meeting  held  on  January  31  of 
the  Seattle  section.  American  Society 
of  Civil   Engineers:     President,    I.  E. 

I'hipps;      vice-president.      I'.etliam      D. 

I ),.;,,, .  and   s,,  i  it, ii  s  treasurer.   Frank 
II.  Fowler. 
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New   Appliances 


Describing  New   Machinery,   Apparatus,  Materials  and  Method*  and  Recent  Interesting  ln-tullm  i<u. 


SHOWING    COMPLETE    DISCHARG1     01      LOAD,    BOD^     CLEANING 
Dl   MPAGE,    AM>   TEAM    AT    RIGHT   ANG1  i  S    1"    rRAILER 

w  vitm:\  in: a\  \   Dl  n 
TBI  i  is    I  It  ULERS 

The  Warren  Manufacturing 
Copmany  lias  completed  ar- 
rangements for  the  production 
of  a  new  type  heavy  2,  3  and 
5-ton  4-wheel  truck  trailers 
that  have  been  experimented 
with  and  tested  for  more  than 
two  years  and  are  protected 
by  a  number   of   patents. 

The  proper  tracking  oi   the 

trailers    with    the    trucks    has 

i  Ived    bj    providing   a 

arrangement       with 

long  leverage  that  guarantees 
complete  control  and  elimi- 
nates am  possibility  of  de\  ia- 
tii  ,i)  from  the  are  of  the 
truck.  HO„ 

Radical  changes  from  for- 
mer practice  provide  for  an 
attachment  from  the  steering  arrange- 
ment to  the  draw-bar  when  the  trailer 
moves  forward  and  with  the  axle  in  a 
locked  central  position  when  the  trailer 
is  backed,  thus  eliminating  the  possibil- 
ity of  knifing  the  draw-bar  when  the 
trailer  gets  into  a  cramped  position. 

\\  hen  the  trailer  is  backed  the  front 
1  are  locked  parallel  to  the  frame 
iie  draw-bar  is  disconnected  from 
the  steering  gear  and  is  free  to  swing 
to  either  side  while  the  trailer  is 
guided  by  an  auxiliary  steering  gear 
applied  to  its   rear  end. 


In  extreme  cases,  as  for  makir     verj 
small  circles,  both  sets  of  trailer  wheels 
,   he  clamped  at  any  angle,  tints  per- 
mitting   the    movement    of    the    trailer 
a round  any  obstacle. 

The  Warren  principle  of  ball  and 
locket  joint  connections  is  applied  to  and  office  supplies  just  issued  by  the 
the  steering  gear  attachment  which  has  C.  F.  Pease  I  o.  I  his  book  lists  draw- 
been  made  fool-proof  and  can  easily  be  ing,  profile  and  cross-section  papers, 
used  on  old  models  of  trailers  as  well     tracing    cloths,    blueprint     papers    and 


as  new  ones.  With  it.  it  is 
believed  that  all  objections  to 
the  use  of  4-wheel  trailers  lias 
been   removed. 

I  i  i      principal     advantages 
claimed   for  the  new  two-way 
dump      body      offered      with 
trailers     are     its     low     price; 
durabilitj  :    facility    for    han- 
dling    municipal    ashes,    rub- 
bish   and   garbage;   its   inter- 
lility     with     other 
ii    the    same    trailer ; 
simole      construction;      short 
turning   radius  of  the  trader  ; 
clearance  of  body  over  dump- 
nstant  control  of  body 
:   light   weight  niak- 
isible  to  haul  trailer 
by    tractor     truck,    horses    or' 
mules     and     quick     operation, 
enabling    the    body    to    dump 
be  returned  by  gravity  to  hori- 
50  seconds. 
<  n  II     ENGINEERS'   si  PPL.IES 
Engineers  and  surveyors  will  be  in- 
I    in    a    in-page    catalog    of    field 


SHOWING    STEERING    KNUCKLE   AXLE   AND    STEERING 

ARMS    CONTROLLED    I1V    TIE    ROD,   DRAG    LINK 

AND   STEERING   ARM. 
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mrosLAC  paving  cONn¥ncolnahighway,  n 


MANHOLE  TOP  AND  COVER 


blueprinting  machines,  drafting  room 
furniture  and  such  field  supplies  as 
transits,  levels,  ranging  poles,  leveling 
rods,  etc.  Prices  and  descriptions  of 
each'  article  are  given  and  the  book  is 
very  fully  illustrated. 

BITOSLAG    PAVEMENT 

Bitoslag  paving  material  is  a  mix- 
ture of  general  aggregate,  preferably 
slag,  a  filler  and  asphalt,  known  as  bito- 
cement.  It  is  recommended  for  its 
homogeneity,  density  and  wearing  qual- 
ities, suited  to  resist  heavy  traffic.  It 
is  impervious  to  moisture  and  unaf- 
fected by  temperature  changes,  is  verv 
durable  and  has  rigidity  sufficient  to 
withstand  traffic  strain,  with  enough 
malleability  to  prevent  chipping  and 
breaking.  The  blast  furnace  slag  used 
is  very  hard  and  has  great  tensile 
strength.  Its  fracture  is  irregular,  pro- 
viding for  very  intimate  bond  between 
it  and  the  special  bitocement  binder, 
which  possesses  great  rigidity  and 
toughness. 

The  bitoslag  paving  mixture  may  be 
laid  on  concrete  base,  old  macadam,  old 
brick  pavement,  or  any  other  suitable 
foundation  over  which  the  mixture  of 
general  aggregate,  lime  and  bitocement 
is  spread  and  rolled,  forming  a  dense 
and  durable  wearing  course  that_  is 
watertight  and  extremely  tough.  Bito- 
slag mixture  is  manufactured  in  regu- 
lar asphalt  paving  plants  and  any  plant 
indard  make  is  capable  of  produc- 
ing it. 

EARTH    lilETE 

"F.artbcrete."  a  road  material  manu- 
factured by  the  Earth  Concrete  Com- 
pany, is  used  to  promote  the  utilization 
irthy  material  found  alongside  the 
right-of-way  in  order  to  effect  a  saving 
in  crushed  rock,  sand  and  gravel  re- 
quired in  the  road  bed. 

In  use  it  is  recommended  to  dissolve 
•1  ounces  of  earthcrete  in  the  water  used 
for  one  sack  of  cement,  which  is  com- 
bined  with  five  parts  of  clay,  sand, 
gumbo  or  other  soil  free  from  vegetable 
matter,  and  thoroughly  wet  and  mixed 
like  mortar  or  concrete.  It  is  recom- 
mended as  a  foundation  for  asphalt, 
brick  and  other  paving  surfaces  and  is 
reported  to  offer  good  resistance  to 
weather  and  traffic. 

I    M\  BRS  XI.    II  MIS 

Universal  bars  for  corner  protection 
and   joint   protection   in   concrete   con- 
struction are  sold  by  the  Universal  Con- 
crete  Bar  Company  and  are  used  to  pro- 
i   and  curved  curbs,  to  pro- 
i    ueneral    con- 


crete construction,  and  to  provide  for 
construction  ioints  in  roads,  pavements, 
walls,  buildings  and  other  places.  They 
are  adapted  to  longitudinal  and  trans- 
verse joints  and  are  easily  installed, 
self-sustained,  self-anchoring,  durable, 
strong,  and  economical. 

They  are  made  from  2%  xl%  x 
3/16-inch  soft  angles,  weighing  about 
2  %  pounds  per  foot  and  having  in  one 
flange  lugs  sheared  down  6  inches  apart 
to  penetrate  and  anchor  with  the  con- 
crete. The  full  and  standard  lengths 
are  14  feet,  16  feet  and  18  feet  and  to 
any  practicable  specified  length. 

GIAXT    COXCriETE    MIXKlt* 

Giant  concrete  mixers  made  by  the 
Judy  Manufacturing  Company  are  rec- 
ommended for  general  construction 
wirk  and  for  concrete  road  work.  They 


STRAIXER    CAP 


easy   discharge   and   rapid  mixing. 

The  catalog  contains  specifications, 
illustrations  of  special  parts,  and  vari- 
ous convenient  tables  of  quantities  and 
cost  of  different  materials  and  of  con- 
crete for  various  kinds  of  work. 


CONCRETE    MIXER   WIT! 

are  mounted  on  trucks,  have  a  power- 
ful engine  enclosed  in  steel  housing  ami 
are  equipped  with  either  barrow,  batch 
oi  power  loading  hoppers.  They  are 
made  with  a  capacity  for  4,  7  or  10 
cubic  feet  of  mixed  concrete,  and  can 
be  operated  either  by  gasoline,  A.  C.  or 
I)    ('.  motors,  or  steam  engines. 

The  advantages  claimed  include 
chilled  drum  rollers,  adjustable  roller 
bearing  journals,  over-size  capacity 
in  in-slipping  drums,  self-aligning  ball 
bearings    f"r   the  power   loading  hoist. 


!    \<i\  si  [PPING   DRUM 

Ml  Mill"  \I.   (    1STINGS 

H.  W.  Clark  Company  has  issued  a 
foldei  illustrating  Clark  municipal  and 
special  castings  of  quality,  including 
many  different  types  and  varieties  of 
manhole  tops  and  covers  for  sewer  and 
water  works,  gratings,  catch  basin  in- 
lets, curb  castings,  doors,  frames,  floor 
plates  mate  bars  and  other  items.  Cor- 
respondence is  solicited  and  officials  are 
invited  to  send  sketch  and  measure- 
ments on  which  estimates  will  be 
promptl)    furnished. 
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Sewage  Treatment  at  Lexington 

Grit  chambers,  Imhoff  tanks,  sludge   beds,    dosing   tanks,    sprinkling    filters 

and  secondary  tanks.     Inverted  siphon   under  railroad  tracks.     Methods  and 

cost  of  operation. 


The  house  sewage  of  Lexington,  Ky.,  is  col- 
letted  by  a  system  divided  into  three  main  units, 
known  as  the  southern,  central  and  northern. 
I  hese  serve  approximately  3,500  acres  containing 
a  population  of  45,000  and  carry  an  average  daily 
How  of  3,000,000  gallons.  The  general  flow  is 
westward  and  the  three  units  combine  in  a  39- 
inch  outfall  sewer  at  the  western  city  limits. 
This  outfall  sewer  is  5,300  feet  long  and  has  a  uni- 
form grade  of  1.3  feet  in  1,000. 

At  the  end  of  this  outfall  sewer  is  a  sewage 
treatment  plant  which  was  built  about  three  years 
ago.  It  is  located  on  the  city  farm  about  a  mile 
west  of  the  town,  which  farm  also  contains  the 
city  jail  and  the  city  rock  crushing  plant.  The 
sewage  plant  is  located  on  the  bank  of  a  creek  and 
the  elevation  of  the  end  of  the  outfall  sewer  here 
is  2<  >  feet  above  the  creek. 

The  plant  is  about  200  feet  south  of  and  10  feet 
higher  than  the  tracks  of  the  L.  &  N.  Railroad. 
As  the  outfall  crosses  these  tracks  it  was  neces- 
sary to  pass  under  them  by  use  of  an  inverted 
siphon.      This   siphon   is   constructed   of  two    18- 


inch  cast-iron  pipe  which  can  be  operated  sepa- 
rately or  together.  A  few  feet  south  of  the  tracks 
the  siphon  pipes  rise  vertically  and  discharge  into 
an  open  cnannei  constructed  of  concrete  which  is 
15  feet  above  the  surface,  the  channel  being  4  feet 
deep  and  3  feet  wide  and  350  feet  long.  The  si- 
phon pipes  continue  at  the  grade  of  their  lowest 
level  to  form  a  blow-off  into  the  creek  for  use  in 
emergencies.  Where  they  pass  under  the  railroad 
tracks  the  bottoms  of  the  pipes  are  9  feet  below 
the  rail. 

THE    TREATMENT    PLANT 

The  plant  consists  of  grit  chambers.  Imhoff 
tanks,  sludge  beds,  dosing  tanks,  filter  beds  and 
secondary  tanks.  There  are  three  grit  chambers 
constructed  for  operation  separately  or  together; 
two  Imhoff  tanks  each  divided  into  two  units, 
with  two  sludge  chambers  in  each  unit.  There  are 
two  dosing  tanks  equipped  with  Miller  flushing 
apparatus,  each  tank  divided  into  two  chambers, 
each  chamber  having  a  capacity  for  discharging 
about  11,000  gallons.  The  open  channel  passes 
an    area    provided   foi    future   settling    tanks   and 


GENERAL    VIEW    I  IF    SLUD 
Portable   Hark   for  sludge  cars  at  extreme    right.      Trestle 


BE]  >S 

r  shuts 


it   left   background. 
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there  is  also  area  for  additional  sludge  drying 
beds  and  sprinkling  filters. 

Just  above  the  intake  end  of  the  inverted  siphon 
are  three  grit  chambers  provided  with  screens 
and  equipped  with  electrically  operated  pumps  for 
cleaning  them.  Adjoining  these  and  over  the  en- 
trance to  the  inverted  siphon  is  a  laboratory  used 
for  controlling  the  operation  of  the  plant.  The 
screen  just  ahead  of  the  grit  chambers  is  con- 
structed of  \s-inch  by  2-inch  bars  8  feet  long 
spaced  two  inches  apart,  making  an  angle  of  about 
30  degrees  with  the  horizontal.  Each  grit  cham- 
ber contains  in  the  bottom  a  basin  depressed  15 
inches  below  the  bottom  of  the  outlet  and  25  to  30 
feet  long.  Below  the  bottom  of  this  depression 
is  a  further  depression  filled  with  graded  broken 
stone  covering  a  line  of  6-inch  open-joint  drain 
pipe,  the  center  of  which  is  15  inches  below  the 
bottom  of  the  depressed  channel. 

The  Imhoff  tanks  are  placed  with  their  direc- 
tion of  flow  parallel  to  the  inlet  channel.  From 
this  channel  a  branch  inlet  passes  down  each  end 
of  the  tanks  so  as  to  provide  for  reversing  the  di- 
rection of  the  flow. 

The  filter  beds  contain  two  acres  divided  into 
four  separate  operating  units.     The  filter  mate- 


OUTFALL  SEWER   AND  GRIT  CHAMBERS 

Screen    just    above    grit    chambers.      By-pass     at      left. 

Laboratory    building    in    rear.      City  stone  crusher 

at  left   rear. 

stone  for  the  lower  two-thirds  of  the  material  and 
the  imported  granite  for  the  upper  one-third.  This 
kept  the  limestone  beyond  the  action  of  freezing 
and  of  the  air.  and  in  furnishing  information  con- 

\ 


rial  is  six  feet  deep,  four  of  these  being  crushed 
native  limestone  and  the  two  upper  feet  being 
crushed  Georgia  granite.  In  constructing  the  fil- 
ter beds  the  city  was  confronted  with  the  alterna- 
tive of  using  local  limestone  or  paying  about  60 
per  i  'tit  more  for  granite  for  the  filtering  mate- 
rial.    It  was  finally  decided  to  use  the  local  lime- 


BNERAL    PLAN  OF   [05XINGTON   SEWAGE    TREATMENT    PLANT 


cerning  the  plant  for  this  article  the  commissioner 
of  public  works,  \\  .  H.  McCorkle,  suggests  that 
this  plan  might  be  adopted  with  advantage  for 
other  plants  similarly  situated. 

The  filter  nozzles  (which  are  of  the  Taylor  de- 
sign) are  mounted  on  rising  pipes  of  two-inch 
galvanized  iron,  these  rising  pipes  or  nipples  be- 
ing screwed  into  bosses  in  the  main  distributor 
pipes,  which  pipes  are  imbedded  m  the  stone  with 
their  axis  9  inches  below  the  surface  of  the  filter, 
the  orifice  of  the  nozzle  being  4  inches  above  the 
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filter  surface.    The  main  distributors  are  from  20- 
•  n.  Ii  to  12-inch,  while  the  lateral  distributors  are 
6-inch  "universal"  pipe.    The  underdrainag< 
tern  consists  of  6-inch  half  tile  completely  cover- 
ing the  bottom  of  the  filter. 

I  he  i<nls-  pumping  required  is  an  electrically 
operated  sludge  pump  for  removing  the  sludge 
collecting  in  the  secondary  settling  tanks,  which 
tanks  are  located  between  the  sprinkling  niters 
and  under  the  pipe  gallery,  each  tank  being  about 
22(1  feet  long  and  10  feet  wide  and  divided  into  16 
hopper  bottoms,  each  with  its  suction  pipe  resting 
on  an  open  footing  for  removing  the  sludge.  Each 
hopper  bottom  is  10  feet  square  at  the  top  and  8 
feel  deep.  The  sludge  from  the  settling  tanks  is 
pumped  back  into  the  Imhoff  tanks,  while  the  ef- 
lliK'nt  passes  into  the  creek. 

The  sludge  bed  area  is  made  up  of  six  separate 
beds  each  20  Eee1  b)  105  feet.  A  24-inch  gage 
railway  runs  down  the  middle  of  each  bed  to  a 
main  track  just  outside  the  ends  of  the  beds, 
i  lure  being  a  turntable  at  the  junction  of  each 
branch  with  the  main.  This  main  track  is  con- 
tinued beyond  the  beds  onto  a  low  trestle  to  facili- 
tate dumping  the  sludge  into  carts  for  hauling 
awa3 . 


sisted  of  cleaning  the  grit  chambers  once  a  month, 
skimming  and  cleaning  the  surface  of  the  Imhoff 
tanks  about  three  times  a  week,  cleaning  the  sec- 
ondary hoppers  about  three  times  a  year,  remov- 
ing the  sludge  at  intervals  averaging  about  one 
bed  a  week,  and  hauling  away  and  scattering 
about  half  the  sludge,  the  other  half  being  taken 
by  farmers. 

I  In   annual  i  ost  of  upkeep  and  maintenance  of 
the  plant  and  grounds  is  as  follows: 

Superintendent   $1,800 

I   In  mist     900 

Watchman   780 

I  'ower,  light  and  water 216 

l  elephone  53 

I  i  .mi,  wagon  and  incidentals 500 


CONCRETE    CHANNEL    LEADING    TO    SKTTI 

•ih.l   siphon,   after  passing  under  tracks,    discharges  in 

.■iid.      Valves  of  settling  tanks  are  seen  at    111 


I  ota]   $4,249 

In  addition,  two  laborers  from  the  prison  are 
employed  for  which  no  charge  is  made  and  which 
are  not  included  in  the  cost  above. 

An  excellent  feature  of  the  plant,  which  is 
omitted  from  some  plants  apparently  from  over- 
sight and  from  others  because  of  the  absence  of 
any  water  supply  in  the  vicinity,  is  a  complete 
system  of  water  supply  with  connections  for  at- 
taching a  hose  at  every  part 
of  the  plant.  This  permits  of 
easy  and  convenient  cleaning 
and  washing  down  of  the 
walls,  breaking  down  scum 
in  the  Imhoff  tanks,  loosen- 
ing sludge  and  other  pur- 
poses. 

In     breaking     down     the 

scum   on  the  surface  of  the 

tanks     about     every     three 

days,    the     surface    is    first 

sprinkled   to  settle  as  much 

of  the  scum  as  possible  and 

that  which  does  not  settle  is 

then       skimmed       off       and 

[NG  tanks         .  thrown    into   the   gas    vents, 

to    channel    at    tlie    left     .,  ■        ,  •  ,  •        ,  . 

e  right.  this  skimmed  material  usual- 


OPERATION    UK    PLANT 

The  Lexington  plant  is 
perhaps  as  efficient  a  one  in 
its  operation  as  any  in  the 
country,  and  employs  the 
most  up-to-date  appliances 
which  have  been  proved  to 
be  effective.  By  passing  un- 
der one  railroad  by  an  in- 
verted siphon  it  is  possible 
to  reach  the  plant  with  suf- 
ficient head  above  the  creek 
to  avoid  pumping.  Very  lit- 
tle labor  is  necessary  for  its 
operation  and  for  the  up- 
keep of  the  grounds,  which 
the  city  is  endeavoring  to 
make  attractive  by  shrub- 
bery and  other  planting. 

During  the  two  years  and 
six  months  of  operation  the 
upkeep  of  the  plant  has  con- 


IMHOFF  SETTLING   TANKS   l.\  SERVICE 
foreground  may  be  seen  water  pipe.     In  chimney 
scum  nearly  to  the  top. 
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ly  consisting  of  corks,  matches  and  other  light 
floating  matters.  The  only  reason  for  cleaning 
the  surface  of  the  tanks  as  often  as  this  is  that  of 
cleanliness  and  appearance  and  to  provide  better 
opportunity  for  air  action. 

Each  discharge  of  11,000  gallons  from  a  cham- 
ber of  the  dosing  tanks  is  distributed  over  one 
acre,  and  the  discharges  occur,  on  an  average, 
seven  times  an  hour  and  continue  for  two  min- 
utes, no  sewage  being  sprinkled  over  the  bed 
during  the  remainder  of  each  interval. 

The  nozzles  on  the  sprinkling  filter  do  not  clog 
readily  and  are  easily  removed  and  cleaned.  One 
man  working  for  four  hours  a  week  can  keep 
clean  the  nozzles  of  two  acres  of  filter  and  main- 
tain satisfactory  operation.  He  goes  over  the 
beds  about  twice  a  week,  removing  and  cleaning 
all  sprinkler  heads  that  are  not  perfectly  free  of 
stopage. 

Up  to  date  about  50  per  cent  of  the  sludge  has 
been  removed  by  farmers.  The  farmer  can  drive 
his  wagon  under  or  alongside  of  the  trestle  lead- 
ing from  the  sludge  bed  and  the  sludge  cars  run 
onto  the  trestle  can  be  dumped  directly  into  his 
wagon.  The  sludge  not  so  removed  has  been  used 
for  fertilizing  the  city  farm  and  the  area  around 
the  plant.  The  results  reported  by  different  farm- 
ers and  the  superintendent  of  the  plant  show  that 
the  crops  of  corn,  tobacco,  oats  and  potatoes  fer- 
tilized by  the  sludge  are  much  superior  in  yield 
and  in  quality  to  those  grown  on  land  not  so  fer- 
tilized. So  far  these  are  the  only  crops  that  have 
been  fertilized  by  sludge.  The  farmers  using  the 
sludge  fork  it  onto  the  land  directly  from  the 
wagons  in  which  they  receive  it  at  the  plant.  The 
farm  contains  a  number  of  quarry  sites  which  can 
be  filled  with  sludge  and  which  are  estimated  to 
have  capacity  for  receiving  sludge  for  sixty  years 
to  come.  The  city  works  these  quarries  and  one 
of  the  illustrations  shows  the  city  rock  crusher 
and  stone  bins. 


Kansas  City  Water  Supply 

A  report  on  improvement  and  extension  of  the 
water  supply  of  Kansas  City.  Mo.,  was  presented  to 
the  Board  of  Fire  and  Water  Commissioners  of  that 
city  on  December  31st  last.  It  recommended  con- 
struction estimated  to  cost  $18,000,000  based  on 
1920  prices  (although  (in  a  pre-war  basis  the  cost 
would  probably  have  been  less  than  half  of  this), 
and  that  a  commission  be  appointed  for  carrying  out 
the  work  as  has  been  clone  in  New  York.  Cincin- 
nati and   elsewhere. 

On  February  21st  the  mayor  appointed  a  commit- 
tee of  25  men  and  women  representing  ever)  phase 
of  business  and  civic  life  in  Kansas  City  as  a 
committee  to  work  out  details  of  the  procedure  for 
securing  the  new  water  supply.  The  main  problems 
presented  for  its  solution  were  the  character  of  the 
bond-  to  lie  issued,  the  amount  of  bonds,  the  rate 
of  interest  which  they  should  bear,  the  charter 
amendments  which  would  be  necessary  and  the  hold- 
ing of  a  bond  election.  The  first  meeting  of  the 
committee  was  held  the  day  following.  Previous 
to  this  a  committee  of  four  had  been  named  at  a 
joint  meeting  of  the  civic  organizations  which  was 


responsible  for  the  appointment  of  the  committee  of 
25,  and  the  latter  committee  requested  the  committee 
of  four  to  draft  a  plan  of  organization  and  appoint 
from  its  membership  subcommittees  to  investigate 
the  various  phases  of  the  subject. 

This  plan  seems  to  give  every  opportunity  for 
carrying  on  the  work  with  the  full  confidence  of  the 
public  and  so  far  politics  has  apparently  played  no 
part  in  these  appointments. 

The  consulting  engineers  are  Fuller  &  McClintock, 
and  they  state  that  the  water  supply  condition  of  the 
city  is  serious  in  that  it  is  already  nearly  at  the  limit 
of  its  present  supply,  while  it  would  require  4  or  5 
years  and  possibly  6  to  build  the  new-  supply.  Mean- 
time it  will  be  necessary  to  impress  upon  all  citizens 
the  need  of  conserving  supply  and  cutting  down  con- 
sumption to  a  minimum. 

Details  of  the  recommendations  of  the  consulting 
engineers  will  be  given  later. 


Some  Reeent  Highway  Costs 

Several  of  the  states  have  already  received  bids 
for  highway  construction,  although  the  number  is 
not  so  great  as  was  hoped  for  so  late  in  the  spring 
as  this.  The  State  Highway  Commissioner  of  Penn- 
sylvania has  announced  that  all  bids  received  by  him 
were  too  high  and  should  be  rejected,  and  a  few 
days  later  the  Illinois  Division  of  Highways  made  a 
similar  announcement.  Bids  were  received  by  Mas- 
sachusetts on  March  1st  for  two  concrete  roads  and 
a  bituminous  macadam  road.  In  the  former  the 
chief  item  was  of  course  the  concrete  and  the'  bids 
on  this  ranged  from  $15.00  to  $16.25  per  cubic  yard 
for  the  concrete  surface,  the  amount  of  such  surface 
being  -4 . *2 -"» I >  cubic  yards  in  one  case  and  2,310  cubic 
yards  in  the  other.  This  indicates  close  bidding. 
Two  of  the  firms  bid  on  both  contracts,  one  bid- 
ding 50  cents  more  on  the  second  than  on  the  first 
and  the  other  bidding  92  cents  higher  on  the  sec- 
ond contract. 

The  surface  material  of  the  bituminous  macadam 
road  comprised  21170  tons  of  broken  stone  and  23,550 
gallons  of  bituminous  material.  The  bids  for  the 
broken  stone  were  $5.00.  $5.10  and  $5.50  by  the 
three  bidders  and  for  the  bituminous  material  were 
3a  cents.  25  cents  and  29  cents,  respectively. 

In  Wisconsin,  bids  had  been  received  for  two 
dirt  roads  and  one  with  alternative  bids  on  concrete 
and  bituminous  macadam.  In  the  case  of  the  earth 
roads  the  largest  items  were  of  course  earth  exca- 
vation and  embankments,  and  as  the  details  are  not 
known,  the  reasonableness  of  the  prices  cannot  be 
judged.  However,  the  bids  for  earth  excavation 
on  one  contract  ranged  from  60  cents  to  72  cents, 
and  on  the  other  from  65  cents  to  85  cents.  In  each 
of  these  the  contract  was  awarded  to  the  lowest 
bidder.  In  the  case  of  the  surfaced  road,  18-foot 
Concrete  surfacing  bids  varied  from  $2.43  to  $ 
and  for  lS-foot  bituminous  macadam  two  bids  were 
received  for  $2.79  and  $2.85,  respectively.  Of  the 
two  contractors  bidding  on  both  surfaces,  one  bid 
a  total  of  $123,1 16  on  concrete  and  $102,461  on  bitu- 
minous macadam,  the  other  bid  $137,153  on  concrete 
and  $104,229  on  bituminous  macadam. 

At   Lebanon.  Pa..  On  March  3d,  a  bid  was  let  for 
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concrete  at  $16.50  a  cubic  yard;  or  $3.07  per  square 
yard  including  excavation  of  old  macadam  and  pave- 
ment G  inches  thick  mixed  1:1%  :3  and  with  25 
pounds  of  mesh  reinforcement  per  100  square  feet. 
AN.,  one  for  bitulithic  on  a  5-inch 'concrete  base 
mixed  I  :3 :6  and  excavation  of  old  concrete  for 
$3.82  a  square  yard,  the  concrete  being  $11.90  a 
cubic   vard   and  the  bitulithic  $1.75  a  square  yard. 

Lowering  Water  Main  with  Trench  Machine 
The  water  department  of  Springfield,  Mass., 
last  year  Lowered  a  30-inch  water  main  12  to  18 
inches  for  a  length  of  about  700  feet  in  St.  James 
boulevard  because  of  a  change  made  in  the  grade 
of  the  street  since  the  pipe  was  laid.  In  this  work 
it  used  a  Parsons  trench  machine.  This  excava- 
tor was  used  to  dig  a  trench  2  feet  wide  on  one 
side  of  the  pipe  and  down  to  a  depth  to  which  the 
pipe  was  to  be  lowered.  At  the  same  time  6  men 
with  shovels  excavated  a  trench  to  similar  depth 
on  the  other  side  of  the  pipe,  throwing  the  dirt 
over  into  the  buckets  of  the  excavator.  The  men 
also  removed  the  earth  from  under  the  pipe,  ex- 
cept that  columns  were  left  to  support  it  at  in- 
tervals of  a  few  feet.  With  the  entire  length  in 
this  condition,  the  men  gradually  reduced  the  size 
of  these  earth  columns,  permitting  the  pipe  to 
lower  gradually,  which  it  did  without  assistance 
owing  to  the  weight  of  the  pipe  and  contained 
water.  The  entire  work  was  finished  in  a  day  and 
a  half  and  the  trench  was  refilled  in  a  short  time 
afterward  by  the  use  of  a  backfiller.  H.  M.  King, 
assistant  superintendent  of  the  water  depart- 
ment, said  that  it  would  have  required  40  to  50 
men  to  have  done  the  work  entirely  by  hand  labor. 
This  excavator  was  put  into  service  by  the  de- 
partment last  May  and  first  laid  a  mile  of  16-inch 
pipe,  followed  by  removal  of  a  half  mile  of  6-inch 
pipe  and  the  laying  of  2  miles  of  8-inch.  In  laying 
pipe  with  this  trencher  a  gang  of  8  to  12  men  is 
used,  most  of  them  for  roiling  the  pipe,  lowering 
it  into  the  trench,  digging  bell  holes,  etc.  About 
35  men  are  ordinarily  employed  for  similar  work 
where  the  machine  is  not  used. 


up  on  the  drum  of  the  hoisting  engine  tightens 
the  hauling  cable,  pulls  the  bight  up  snug  against 
the  timber  and  holds  it  there  while  the  timber 
is  dragged  to  position. 

When  the  hauling  rope  is  slacked  off  the  spring 
in  the  sling  rope  throws  it  out  of  engagement 
with  the  hook  on  the  hauling  rope  and  when  the 
latter  is  dragged  back  by  the  tail  line  attached  to 
ain  hook  another  short  line  attached  to  this 
hook  and  also  attached  to  the  hook  on  the  snatch 
block,  pulls  the  latter  and  the  sling  rope  free  of 
tin-  lo^s  and  returns  it  to  the  hoisting  engine. 

This  device  enables  a  large  strain  to  be  put  on 
the  sling  rope  to  release  it  and  saves  much  time 
and  trouble  otherwise  necessary  for  freeing  the 
rope  by  hand.  A  similar  arrangement  might 
often  be  devised  for  detaching  sling  ropes  in  in- 
accessible positions  or  under  difficult  conditions 
for  various  kinds  of  construction  operations. 


An  Automatic  Release  Sling 

For  the  construction  of  storage  reservoirs  on 
the  Yakima  projects,  Washington,  bundles  of 
round  timber  are  dragged  along  the  surface  of  the 
ground  by  a  cable  operated  by  a  hoisting  engine 
and  attached  to  a  wire  rope  sling  passed  around 
the  bundle  of  logs. 

The  sling  has  a  loop  at  each  end  and  is  fitted 
with  an  automatic  releasing  device  that  enables 
it  to  free  itself  when  the  tension  is  released  and 
then  to  be  hauled  out  from  under  the  logs  by  the 
hoisting  engine  pulling  in  the  slack  of  the  main 
cable. 

A  snatch  block  that  has  a  hook  attached,  en- 
gages the  sling  rope  and  is  free  to  move  from 
end  to  end  of  it  but  cannot  pass  over  the  loops 
at  both  ends.  In  service  one  loop  of  the  sling  is 
attached  to  the  hook  on  the  end  of  the  hauling 
cable  and  the  other  end  is  passed  around  the 
bundle  of  logs  and  the  loop  on  it  engages  the 
hook  on  the  snatch  block  forming  an  adjustible 
loop  or  bight  that  encircles  the  logs.     Winding 


Water  Meter  Maintenance 


Itemized  costs  of  reading  and  upkeep  in 
Terre  Haute. 

In  a  round  table  discussion  on  the  subject  of 
water  meters  held  by  the  Indiana  Sanitary  and 
Water  Supply  Association,  Dow  R.  Gwinn,  pres- 
ident of  the  Terre  Haute  Water  Works  Co.,  de- 
scribed the  methods  employed  by  his  company, 
among  them  the  following: 

All  meters  are  read  monthly  and  bills  rendered 
covering  that  period.  The  cost  of  repairing,  test- 
ing and  maintaining  meters  during  the  previous 
year  was  $522.61  for  material  and  $1,721  for  labor  ; 
7,700  meters  were  in  use,  giving  the  average  cost 
per  meter  in  use  as  about  .29  cents. 

The  expense  on  consumers'  premises  consisted 
of  $304.25  for  inspecting  plumbing,  $935.91  for 
investigating  large  bills  and  services,  $2,694.62 
for  turning  off  and  on,  $20.20  for  changing  me- 
ters for  testing,  $479.45  for  removing  and  setting 
meters ;  an  average  of  56  cents  per  meter. 

The  cost  of  reading  meters  was  $2,600,  an  aver- 
age of  34  cents  per  meter  per  year  or  a  little  less 
than  3  cents  per  month.  The  cost  of  delivering 
bills  averaged  16.6  cents  per  customer  per  year, 
or  1.4  cents  per  month.  The  cost  of  office  and 
clerks  making  out  bills,  receiving  payments,  etc., 
averaged  69  cents  per  consumer.  The  cost  of  re- 
pairing leaks  and  changing  service  connections 
from  main  to  curb  was  $546  for  material  and 
$711  for  labor,  an  average  cost  of  15.9  cents  per 
service. 

This  gives  a  total  of  about  $2.20  per  meter  per 
vear  for  cost  of  maintenance  and  repairs  of  me- 
ters and  services.  Ninety-seven  per  cent  of  the 
services  are  metered  and  the  minimum  monthly 
rate  for  ?<£-inch  meters  was  75  cents,  for  which 
the  consumer  is  allowed  3,000  gallons  during  the 
month.  Omitting  industrial  and  railroad  con- 
sumers, the  average  payment  per  month  was 
$1.27.  The  company  is  required  to  furnish  and 
maintain  the  service  pipe  from  the  main  to  the 
curb  and  also  to  furnish  and  maintain  the  meter. 
Mr.  Gwinn  maintained  that  with  such  low  bills 
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it  is  impossible  for  water  works  to  make  any 
profit  under  present  conditions. 

He  stated  that  the  experience  of  his  company 
was  that  large  meters  should  be  tested  once 
every  year  and  that  the  saving  to  the  company 
in  correcting  slow  meters  will  far  offset  the 
cost  of  overhauling  and  testing.  All  large  meters 
appear  to  run  a  little  slow  after  having  been  in 
service  for  a  year,  most  of  them  5  to  10  per  cent 
and  some  as  high  as  15  per  cent.  Smaller  me- 
ters, jHs-inch  and  j4'-inch,  should  be  tested  about 
once  in  seven  years.  Every  water  department 
having  500  or  more  meters  should  be  provided 
with  a  good  meter  testing  outfit. 

He  believed  that  monthly  reading  of  meters 
is  advisable,  even  though  the  bills  are  rendered 
by-monthly  or  quarterly ;  his  reason  being  that  in 
this  way  leaks  and  excessive  meter  registration 
could  be  detected  before  the  bill  had  become  too 
large,  and  the  consumer  was  less  apt  to  feel  that 
he  was  being  cheated  by  the  company  if  notified 
as  soon  as  possible  of  the  excessive  consumption. 


Linden  Street  Sewer 
Tunnel* 


Method  of  shield  excavation  and  driving, 
alignment  and  adjustment.  Erection  of 
concrete  lining  blocks.  Adjustable  sup- 
porting traveler.  Backfilling  behind  shield 
tail.  Grouting  joints  and  backfill.  Rapid 
progress  and  accuracy. 


Construction  operations  were  commenced  by 
the  installation  of  the  contractor's  surface  plant 
and  the  sinking  of  one  of  the  end  shafts,  about  30 
feet  deep.  At  the  foot  of  this  was  installed  the 
excavation  shield  9  feet  10  inches  in  exterior  di- 
ameter and  12  feet  long  over-all,  which  weighs 
about  13  tons  and  was  built  by  the  American 
Bridge  Company.  It  is  made  with  a  j4-inch 
shell  plate  reinforced  at  both  ends,  and  has  a 
heavy  annular  vertical  diaphragm  located  3  feet 
8  inches  from  the  forward  end  and  heavily  braced 
to  receive  the  thrust  of  the  pushing  jacks.  A 
similar  ring,  perforated  to  receive  and  support  the, 
inner  ends  of  the  jack  cylinders,  is  located  3  feel 
8  inches  behind  the  first  ring  and  th«  inner  flanges 
of  both  rings  are  connected  by  a  cylindrical  J^- 
inch  plate  forming  the  inner  wall  of  the  annular 
chamber  in  which  the  jacks  are  seated.  The  tail 
of  the  shield  terminals  with  a  flexible  conical 
rubber  and  canvas  apron  l/\  inch  thick,  that  en- 
pages  the  exterior  of  the  tunnel  lining  and  forms 
a  stop  to  exclude  earth,  sand  and  grit  from  the 
shield. 

The  shield  has  a  clearance  of  2  inches  on  all 
sides  of  the  concrete  lining.  It  is  equipped  with 
seven  125-ton  hydraulic  pushing  jacks  made  by 
the  Watson-Stillman  Company.     The  jacks  have 

'Continued  from  page  219. 
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an  8-inch  piston  and  32-inch  stroke,  and  are 
usually  operated  at  1,500  to  1,800  pounds  pres- 
sure. They  react  against  heavy  oak  cushion 
pieces  placed  on  the  face  of  the  last  erected  ring 
of  the  lining  hlucks,  and  usually  drive  the  shield 
forward  17  inches  in  about  5  minutes. 

.MENTAL    BLOCK    ERECTOR 

Suspended  fifcun  the  roof  of  the  shield  is  a  3- 
ton  erector  for  assembling  the  segmental  roof 
blocks,  which  are  about  4  feet  long  and  weigh 
about    1,500   pounds   each. 

Mm  erector,  made  by  the  Watson-Stillman 
Company,  has  a  revolving  radial  arm  carrying  an 
adjustable  grip  that  engages  and  is  locked  into 
the  grip  holes  in  each  block  and  support  it  until 
it  is  in  place.  The  erector  has  a  rigid  structural 
steel  framework  that  carries  the  radial  arm  and 
the  operating  jack  for  revolving  the  arm  and  an- 
other for  moving  it  longitudinally.  The  latter  is 
of  rectangular  cross  section  made  to  tit  the  frame- 
work. The  erector  jacks,  like  those  in  the  shield, 
are  operated  by  a  pressure  pump  on  the  surface 
which  has  a  nominal  capacity  for  5,000  pounds 
pressure,  only  a  fraction  of  which  is  required  in 
this  work. 

An  erection  traveler  follows  immediately  in  the 
rear  of  the  shield  and  supports  the  upper  segment 
of  each  successive  lining  ring  until  the  ring  is 
completed,  when  the  segments  are  self-support- 
ing. It  consists  of  a  steel  cradle  and  floor  plat- 
form 0  feet  long  that  takes  bearing  on  the  invert 
each  side  of  the  center  line  and  has  riveted  to  it 
a  horseshoe  shape  steel  transverse  rib  curved 
to  a  radius  of  3  feet  3  inches.  Each  ring  carries 
a  jack  at  the  springing  line  and  at  intermediate 
points,  a  total  of  eight  screw  jacks  for  the  support 
and  adjustment  of  six  horizontal  longitudinal  I- 
beams,  and  two  bearing  castings  for  the  support 
and  adjustment  of  the  segmental  blocks. 

The  forward  rib  is  located  in  the  plane  of  the 
lasi  completed  ring  of  tunnel  lining  and  the  rear 
rib  in  the  plane  of  the  second  ring  in  the  rear  or 
the  third  from  the  end,  and  the  screws  are  set 
in  the  two  ribs  so  as  to  force  the  I-beams  into 
contact  with  the  soffit  of  the  lining,  with  the  for- 
ward ends  projecting  far  enough  beyond  the  last 
assembled  ring  to  afford  complete  support  for 
the  blocks  as  placed  by  the  erector.  This  traveler 
is  light  and  convenient,  easily  handled,  affords 
very  satisfactory  support  for  the  blocks,  and  per- 
mits passage  through  it  to  the  shield  and  head- 
mi;.  It  weighs  about  3,000  pounds  and  was  built 
by  the  American  Bridge  Company. 

EXCAVATING,    SHORING   AND  ERECTING 

The  excavation  amounts  to  about  2.7  |cubic 
yards  per  linear  foot  of  tunnel  and  so  far  has 
consisted  of  about  90  per  cent  sharp  sand  and  10 
per  cent  clay.  The  sand  is  all  removed  by  hand 
by  men  working  at  a  vertical  face  supported  by  hori- 
zontal breast  boards  braced  back  to  the  shield.  Gen- 
erally it  will  stand  for  a  few  inches  of  exposed  ver- 
tical face,  and  at  the  top  the  excavation  is  made 
under  the  protection  of  thin  poling  boards  about  6 
inches  wide  and  2  feet  long  which  are  supported  at 
the  rear  end  on  the  cutting  edge  of  the  shield  and 
at  the  forward  end  on  vertical  struts.  In  clay  the 
excavation  is  made  with  mattocks.     A  small  amount 


of  water  is  encountered  in  the  bottom  of  the  tun- 
nel which  usually  rises  to  a  height  of  about  24  inches 
behind  the  dam  formed  by  the  muck  shoveled  back 
from  the  heading,  and  is  removed  in  five  minutes  by 
a  3-inch  centrifugal  pump  and  a  pulsometer  just 
previous  to  the  erection  of  a  ring  of  segmental 
blocks. 

As  so.  m  as  the  excavation  has  been  completed  for 
2  feet  ::  inches  in  advance  of  the  shield,  the  latter 
Forward  in  about  •">  minutes  by  its  jacks, 
the  latter  are  retracted  and  the  segmental  blocks, 
brought  in  on  flat  cars  on  the  2  t -inch  gauge  service 
track  laid  on  the  tunnel  invert,  are  assembled  in 
position  from  the  invert  up  by  the  erector,  each 
block  being  located  and  interlocked  with  the  pre- 
ceding ring  by  the  projections  on  the  rear  end  that 
lit  the  recesses  in  the  finished  ring. 

While  the  ring  is  being  assembled,  four  men  in 
the  forward  pait  of  the  shield  excavate  in  advance 
and  throw  the  muck  back  through  the  shield  to  a 
pile  on  the  floor  of  the  invert  just  in  the  rear  of 
the  traveler.  From  this  pile  it  is  shoveled  into 
buckets  and  pushed  by  hand  on  flat  cars  to  the  foot 
of  the  shaft,  where  it  is  hoisted  by  a  derrick  and 
dumped  to  either  of  four  elevated  storage  bins  ot 
."!  yards  capacity  that  have  double-flap  hinged  bot- 
toms through  which  the  contents  of  the  bins  are 
instantaneously  discharged  into  trucks  by  which  it 
is  hauled  about  %  of  a  mile  and  dumped  for  fill 
on   low  ground. 

PLACING    THE    GRIT    PACKING 

As  soon  as  each  successive  ring  has  been  com 
pletely  assembled,  short  nipples  are  screwed  into  the 
grit  holes  in  the  intrados  of  the  blocks.  A  2-inch 
hose  is  connected  to  the  nipples  in  the  grit  holes  and 
they  are  first  blown  out  with  air  at  80  pounds  pres- 
sure, after  which  '  s-mcli  washed  and  screened  grit 
or  gravel  is  forced  through  them  under  the  same  air 
pressure  until  no  more  can  enter.  The  pipes  are 
then  shifted  to  other  holes  and  the  operation  re- 
peated. 

Rods  are  then  inserted  through  the  grit  holes  and 
moved  about  to  loosen  the  grit  to  enable  the  maxi- 
mum amount  to  be  forced  in.  and  the  hose  connec- 
tions are  again  made  on  these  nipples,  air  is  forced 
in  and  then  more  grit  until  the  holes  are  filled  solid. 
From  5  to  9  cubic  feet  of  grit  is  required  for  each 
linear  foot  of  tunnel.  It  is  deposited  in  a  substan- 
tially uniform  layer  about  ;!  inches  thick  all  around 
the  circumference  of  the  concrete  lining. 

After  the  grit  has  been  placed  and  the  joints 
pointed  up  with  cement  mortar,  grout  under  a  pres- 
sure of  about  SO  pounds  is  forced  into  the  joints 
and  whatever  voids  there  are  outside  the  lining.  The 
nipples  are  then  removed  and  the  threaded  holes  in 
the  concrete  blocks  are  pointed  with  cement  mortar, 
as  are  the  grip  holes  with  which  the  blocks  were 
handled  by  the  erector. 

ALIGN  MENT    ADJUSTMENT 

The  alignment  of  the  tunnel  is  accomplished  by 
means  of  six  radial  set  screws  inserted  through  the 
shield  shell  at  equi-distant  points  below  the  spring 
line.  These  screws  give  2-inch  adjustment  on  all 
sides  of  the  shield  and  are  followed  up  by  shim 
plates  from  \  §  inch  to  y%  inch  in  thickness  that 
give  bearing  for  the  segment  blocks  up  to  the  spring 
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line  and  permit  a  deflection  or  correction  up  to  2 
inches  in  any  direction  from  the  axis  of  the  tunnel. 
They  are  very  easily  and  quickly  operated  from  the 
interior  of  the  shield  and  enable  the  tunnel  to  be 
driven  with  such  accuracy  that  the  deviation  from 
line  or  grade  in  500  feet  is  less  than  y<*  inch. 

The  work  is  carried  on  continuously  by  three 
8-hour  shifts,  each  of  which  averages  three  com- 
plete rings  or  (i  feet  9  inches  progress,  making  a 
little  more  than  20  feet  advance  daily.  During  the 
month  of  December  the  tunnel  was  driven  184  feet 
notwithstanding  the  delays  and  interruptions  inci- 
dent to  the  installation  of  the  plant  and  training 
the  men  to  its  operation.  In  January  it  was  driven 
390  feet  and  the  week  from  January  28  to  Febru- 
ary 5  it  was  driven  11(5  feet.  On  February  6,  when 
the  notes  for  this  article  were  taken,  the  tunnel  had 
been  driven  680  feet ;  subsequently  it  reached  the 
foot  of  the  intermediate  shaft  and  the  shield  was 
revolved  90  degrees  horizontally  and  pointed  toward 
the  second  intermediate  shaft. 

The  work  is  executed  with  a  force  of  16  men  in 
each  shift  and  an  extra  9-man  floating  gang  during 
the  day  shift. 

Besides  the  equipment  already  mentioned,  the 
plant  installed  includes  one  Ingersoll-Rand  electric 
air  compressor  with  a  capacity  of  350  cubic  feet  of 
free  air  per  minute  at  100  pounds  pressure,  one  25- 
gallon  hydraulic  pump  with  a  capacity  of  5,000 
pounds  pressure  built  by  the  Watson-Stillman  Com- 
pany, a  derrick,  and  a  two-drum  Lidgerwood  hoist- 
ing engine.  The  work  is  being  executed  under  the 
direction  of  Innis  O'Rourke,  general  superintend- 
ent, and  Harry  Redwood,  superintendent  in  charge. 


Municipal  Partnership  in  Water  Supply 

Decatur,  111.,  has  partially  effected  an  unusual 
business  arrangement  for  increasing  its  water  sup- 
ply, entering  into  a  partnership  with  a  company 
organized  for  this  especial  purpose. 

The  city  had  planned  to  impound  water  in  the 
Sangamon  river  by  constructing  a  dam  south  of  the 
city  and  the  dam  is  now  under  construction.  The 
city,  however,  had  neither  funds  nor  credit  neces- 
sary for  acquiring  the  lands  that  would  be  flooded 
by  the  dam  or  for  the  raising  of  bridges  and  alter- 
ing of  roads  that  would  be  required  if  a  reservoir 
were  formed  in  the  river  valley. 

In  this  emergency  an  arrangement  was  evolved  by 
which  Decatur  citizens  have  organized  a  "Water 
Supply  Company"  for  the  purpose  of  furnishing 
the  necessarv  funds  and  otherwise  assisting  in  secur- 
ing for  the  city  the  facilities  necessary  for  increas- 
ing its  supply.  An  ordinance  looking  to  the  forma- 
tion of  a  contract  with  this  company  was  presented 
to  the  City  Council  on  February  21st,  but  the  ar- 
rangement could  not  be  finally  perfected  by  law  until 
seventeen  days  later. 

Under  this  arrangement  the  water  company  is 
to  acquire  in  its  own  name  the  land  which  would  be 
flooded,  clear  the  land  so  as  to  be  suitable  for 
flooding,  defend  any  suits  and  pay  any  judgments 
on  account  of  backing  up  the  water,  and  pay  the 
.ii  of  altering  roads  and  bridges  ;  the  total  expendi- 
tures not  to  exceed  $1,000,000.  The  city  agrees  t<i 
pay  the  water  company  $35,000  on  i>r  before  May  1, 


19'.' 1,  to  complete  the  dam  and  intake  and  maintain 
same,  and  to  pump  the  supply  into  and  through  the 
distribution  system  and  sell  it  to  consumers  at  rea- 
sonable rates,  the  rates  collected  to  be  for  the  joint 
account  of  the  city  and  the  water  supply  company. 
The  sums  accruing  from  rents  are  to  be  paid  out 
only  upon  vouchers  or  warrants  issued  by  officers 
of  the  city  and  company.  The  city  will  be  paid 
each  month  its  operating  expenses  for  the  previous 
month  and  the  remainder  will  be  divided  between 
the  company  and  the  city  in  the  proportion  of  90 
per  cent  to  the  company  and  10  per  cent  to  the  city. 

The  contract  is  to  run  for  30  years,  except  that  it 
can  be  terminated  by  the  company  on  30  days  notice 
at  any  time  after  January  1,  1923,  if  the  returns 
paid  to  the  company  during  the  previous  year  shall 
not  have  amounted  to  at  least  $135,000,  unless  the 
city  shall  pay  the  company  the  deficit  within  30 
days.  If  the  contract  is  terminated  or  is  for  any 
reason  declared  void,  the  city  must  empty  the  reser- 
voir and  remove  the  dam  or  take  such  other  action 
as  may  be  necessary  to  return  the  river  to  its  normal 
level.  If  the  contract  is  declared  void  by  courts, 
the  company  and  city  will  continue  an  arrangement 
by  30-day  periods,  the  city  paying  to  the  company 
8  cents  a  thousand  gallons  on  all  water  pumped,  and 
these  30-day  periods  may  be  continued  for  not  to 
exceed  30  years  from  the  date  of  the  contract. 

At  any  time  within  this  30-year  period  the  city 
can  purchase  the  holdings  of  the  company ;  the  sum 
to  be  paid  being  sufficient  to  retire  the  outstanding 
obligations  of  the  company,  including  its  preferred 
stock,  at  its  original  par  value,  together  with  7  per 
cent  interest  per  annum  on  the  outstanding  capital 
stock  from  the  date  of  its  issue  less  any  dividends 
already  paid,  and  to  pay  the  expenses  of  winding 
up  the  affairs  of  the  company,  including  $1,000  to 
be  distributed  among  the  holders  of  the  common 
stock;  the  company  for  this  sum  to  turn  over  to 
the  city,  free  of  all  liens,  all  its  property  and  assets 
save  a  sufficient  amount  to  pay  its  obligations  and 
retire  its  capital  stock. 


Civic  Tour  to  Europe 

A  tour  is  being  planned  to  visit  Europe  next 
summer  under  the  leadership  of  Dr.  John  Nolen, 
town  and  city  planner,  called  a  civic  tour,  with  a 
view  of  studying  the  civic,  economic  and  indus- 
trial conditions  of  England,  Belgium,  Germany, 
Austria,  Italy  and  other  countries.  It  will  start 
June  7  and  the  party  will  break  up  in  Paris  on 
August  3  to  return  at  the  convenience  of  each 
individual.  The  rate  from  New  York  to  the  dis- 
banding in  Paris  on  August  3  will  be  $940,  not 
including  tips  or  any  extras  or  passport  expenses. 
Further  information  can  be  obtained  from  J.  L. 
Crane.  Robinson  Hall,  Harvard  University,  Cam- 
bridge. Mass. 


Atlanta  Votes  $8,850,000  Improvement  Bonds 
Atlanta,  Ga.,  early  in  March  voted  almost  unan- 
imouslv  (21.710  to  513)  for  a  bond  issue  of  $8,- 
850,000  for  public  improvements.  Of  this  $4,000,- 
000  is  for  schools,  $2,850,000  for  water  works  im- 
provement,  $1,250,000  for  sewer  extensions  and 
$750,000  for  a  viaduct. 
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Advantage  of  Precast  Tunnel  Lining 

An  interesting  demonstration  of  the  manufacture 
and  use  of  precast  segmental  concrete  blocks  for 
tunnel  lining  is  afforded  by  the  work  now  in  prog- 
ress "ii  the  construction  of  the  7-foot  3-inch  Linden 
avenue  sewer  tunnel  near  New  York  City  described 
in  this  issue.  Clocks  12  inches  thick  having  inter- 
locking grouted  joints  are  installed  so  rapidly  and 
accurately  that  the  tunnel  is  advanced  about  20  feet 
per  day  and  deviates  less  than  Cj-inch  from  grade 
or  alignment. 

The  l>lock>  arc  cast  at  the  site  of  "any  required 
strength,  do  not  need  the  costly  machining  necessary 
for  iron  segments,  require  no  additional  lining  and 
provide  a  completely  finished  tunnel  as  soon  as  they 
are  set.  pointed  and  grouted,  all  of  which  may  be 
completed  in  a  single  day.  They  eliminate  the  use  of 
temporary  lining,  develop  full  strength  as  soon  as  as- 


sembled, and  obviate  all  necessity  for  temporary  sup- 
terior  concreting  apparatus  and 
operation  much  ol    tract  tunnel  space. 

Nearly  all  tunnels  require  substantial  linings  to 
support  tin  roof,  to  resist  external  pressures  from 
fluid,  semi-thud  or  plastic  materials,  to  exclude 
water,  or  to  provide  for  a  smooth  and  uniform  in- 
terior  finish,  or    for  all  of  these  reasons. 

On  account  of  their  strength  and  convenience  and 
particularly  because  of  their  adaptability  to  u=e  with 
shield  excavators,  segmental  cast-iron  linings  have 
been  extensively  used,  particularly  in  sob-aqueous 
tunnels.  The}  arc  however  very  costly,  may  be 
seriously  delayed  in  manufacture  and  transporta- 
tion, and  require  an  interior  lining  that  is  applied 
>lowly  and  with  difficulty. 

Within  recent  years  segmental  concrete  blocks 
have  been  designed  ti  i  replace  cast-iron  lining  blocks 
and  have  proved  successful  and  satisfactory  on  sev- 
eral important  jobs,  notably  the  Mt.  Royal  tunnel 
in  dry  rock  and  earth  excavation  in  Montreal,  a 
sub-aqueous  Ford  tunnel  near  Detroit,  and  the  Lin- 
den Street  tunnel. 

The  tunneling  operations  are  essentially  the  same 
as  for  the  cast  iron  lining.  The  slow  and  expensive 
finishing  of  construction  joints  and  the  large  num- 
ber of  joint  bolts  required  for  cast  iron  linings  are 
eliminated. 

The  principal  advantages  of  the  concrete  blocks 
themselves  are  that  they  are  made  when  required,  at 
the  site,  largely  with  local  material;  do  not  require 
skilled  labor  for  their  manufacture,  and  develop 
their  ultimate  strength  as  soon  as  assembled  in  posi- 
tion requiring  no  additional  lining.  They  are  handled 
by  an  ordinary  or  modified  type  of  tunnel  erector 
and  form  a  watertight  structure  of  excellent  ap- 
pearance and  great  strength.  Under  favorable  con- 
ditions thev  need  no  reinforcement  or  costly  joint 
connections,  but  when  necessary  can  be  reinforced 
to  secure  any  required  amount  of  longitudinal  or 
tensile  strength.  By  filling  the  void  behind  the  lin- 
ing, left  after  the  shield  moves  forward,  with  gravel 
under  high  pressure  prevents  displacement  of  the 
soil,  distributes  the  exterior  pressure,  and  perma- 
nently centers  the  lining.  Their  use  has  effected  an 
economy  of  from  30  to  GO  per  cent  over  the  esti- 
mates of  cost  of  the  same  work  constructed  with 
cast  iron  lining. 

Notwithstanding  the  very  limited  dimensions  of 
the  Linden  Avenue  tunnel,  machinery  has  been  de- 
signed and  constructed  that  enables  all  of  the  opera- 
tions to  be  carried  on  in  exactly  the  same  manner  as 
for  a  tunnel  several  times  as  large,  and  thus  afford 
a  convincing  demonstration  of  their  efficiency. 

Engineers  and  contractors  who  wish  to  visit  this 
Linden  avenue  sewer  work  will  be  cordially  wel- 
comed bv  the  contractor. 


A  Costly  Protect    Against  Inefficient  Highway 
Supervision 

The  State  of  Illinois,  now  thoroughly  embarked 
on  a  highway  construction  and  maintenance  program 
for  which  tliere  is  available  in  1981  alone  the  sum 
of  $80,000,000,  faces  the  strong  probability,  amount- 
ing almost  to  certainty,  of  loss  of  an  important  per- 
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centage  of  that  sum  through  the  narrow-gauge, 
niggardly  and  inexcusable  policy  that  has  resulted 
in  the  resignation  of  its  state  highway  engineer, 
A.  R.  Hirst,  who  during  the  fourteen  years  of  his 
connection  with  this  work  has  had  responsible 
charge  of  the  execution  of  $40,000,000  worth  of 
road  and  bridge  work. 

Mr.  Hirst  has  become  thoroughly  identified  with 
and  strongly  attached  to  the  great  engineering  fea- 
tures of  his  department  and  regretfully  abandoned 
work  which  should  be  a  monument  to  his  state  and 
to  his  personal  reputation  and  satisfying  the  creative 
instinct  that  is  the  most  important  feature  of  a 
true  engineer's  qualifications.  He  felt  compelled  to 
resign,  however,  because  the  conditions  are  such 
that  he  finds  it  impossible  to  secure  the  proper  exe- 
cution of  the  work  in  accordance  with  the  best  in- 
terests of  the  public  and  first  class  engineering  oper- 
ations. 

His  own  salary  of  $7,500  (very  moderate  for  the 
ability  and  services  rendered),  although  larger  than 
that  of  most  of  the  officials  in  that  state,  has  not  of 
itself  been  tempting,  yet  his  love  of  the  work  and 
his  ambitions  for  the  public  good  made  him  wish 
to  continue  in  his  position  for  the  rest  of  his  active 
life. 

In  a  manly  and  illuminating  letter  of  resignation 
he  says  that  he  "can  no  longer  be  responsible  for 
the  proper  expenditure  of  the  tremendous  sums  now 
available  when  public  sentiment  will  not  support  the 
legislature,  the  highway  commissioner  and  the  coun- 
ty board  in  the  payment  of  salaries  adequate  to 
maintain  a  favorable  and  efficient  organization  that 
can  save  or  waste  hundreds  of  dollars  every  step 
and  millions  in  their  construction  and  administra- 
tive policies." 

The  salary  paid  the  county  commissioners  is  in- 
sufficient, the  clerical  organizations  are  inadequate, 
and  as  fast  as  the  engineering  department  trains  men 
they  are  hired  away  by  commercial  organizations. 
In  1920  the  State  Highway  Commission  lost  '.':  per 
cent   of  its   principal   employees. 

In  spite  of  the  handicap  of  underpaid  staff  and 
a  huge  turnover  in  its  personnel,  the  highway  de- 
partment has  probably  gotten  75  per  cent  of  the 
results  that  might  have  been  attained  with  adequate 
public  support,  but  a  new  era  of  enormous  expendi- 
tures is  now  being  entered  and  the  competitions  for 
brains  and  experience  of  superior  value  in  planning 
and  building  highways  and  for  talent  in  all  the  fields 
allied  to  highway  construction  is  keen  and  intense, 
and  unless  the  public  "equips  itself  with  eminently 
fitted  representatives  the  losses  in  poor  roads  and 
unjustified    prices   will   be   appalling." 

A.S  Mr.  Hirst's  utmost  efforts  have,  through  lack 
of  public  support,  failed  to  remedy  the  evil,  he  feels 
that  his  only  alternative  in  justice  to  himself  and 
the  public  is  the  resignation  which  is  sure  to  be  a 
deplorable  and  -extremely  -costly  protest  for  the 
State  This,  or  greater,  is  the  price  that  the  public 
must  pay  when  it  cannot  or  will  not  recognize  or 
remunerate   honesty,   ability   and   efficiency. 


Company.  The  plant  will  be  entirely  remodeled 
and  will  be  put  on  a  paying  basis,  known  as  the 
Winona  Public  Utility  Plant.  Water  and  light 
service  will  be  extended  to  cover  the  whole  town, 
instead  of  covering  not  over  50  per  cent,  as  at 
present.  Both  water  and  electric  service  will  be 
put  on  100  per  cent  metered  basis. 

J  no.  T.  Sharp,  Jr..  who  is  at  present  superintend- 
ent of  the  Canton  Electric  Light  and  Water 
Works,  has  been  made  manager  of  the  Winona 
Public  Utility  Plant  and  will  have  charge  of  both 
plants  and  will  do  the  purchasing  and  engineer- 
ing. H.  E.  Johnson,  recently  of  Dyersburg,  Tenn., 
is  local  superintendent  at  Winona. 


Educating  Water 
Works  Consumers 


Obtaining  confidence  and  co-operation  of 

consumers  in  changing  from  flat  rate  to 

meters,  by  first  educating  employees. 


The  cit)  of  Winona.  Miss.,  has  issued  $60,000 
worth  of  bonds  for  the  purchase  of  the  plant  of 
the    Winona     Light,     lec.    Water    and    Sewerage 


The  business  policies  and  methods  of  the 
Spring  Valley  Water  Co.  of  San  Francisco  were 
described  at  some  length  by  the  water  sales  man- 
ager of  the  company,  O.  E.  Clemens,  in  a  paper 
before  the  California  section  of  the  American 
Water  Works  Association  at  a  recent  meeting. 

One  of  the  most  interesting  features  was  the 
method  employed  by  the  company  in  securing 
public  confidence  and  co-operation  in  changing' 
from  flat  rate  to  meter  rate. 

The  company  began  installing  meters  on  resi- 
dential services  during  the  summer  of  1916  for 
test  purposes,  as  meter  rates  could  not  be  applied 
to  that  class  of  consumers  under  the  ordinance 
then  existing.  The  idea  met  with  a  wave  of  oppo- 
sition, but  in  October  1918  the  state  railroad 
commission  authorized  the  use  of  meters  and  the 
application  of  a  modern  system  of  rates  based  on 
metering.  Anticipating  the  consent  of  the  rail- 
road commission,  the  company  had  continued  in- 
stalling meters  and  by  October  1918  had  50,000 
set,  in  addition  to  the  20,000  which  already  ex- 
isted on  the  commercial  services.  There  are  now 
about  75,000  meters  in  the  city,  of  which  3.500 
arc  installed  in  basement  areas  under  the  side- 
walks in  the  downtown  section  and  the  remaining 
71,500  arc  in  the  sidewalks  along  the  curb  line. 
About  20,000  accounts  are  commercial,  consisting 
of  factories,  refineries,  shops,  railways,  stores, 
hotels,  and  apartment  houses,  and  over  50.000  are 
residential  accounts.  Altogether  there  are  about 
72,000  active  consumers.  (Apparently  a  number 
of  the  consumers  are  supplied  through  more  than 
one  meter.) 

In  spite  of  the  original  opposition,  "after  two 
years  of  intensive  educational  and  service  work. 
the  public  is  now  thoroughly  converted  to  meters 
and  we  can  state  with  the  Utmost  confidence  that 
if  the  question  should  be  put  to  a  vote,  those  in 
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favor  of  returning  to  the  former  system  of  billing 
for  water  service  would  be  hopelessly  in  the 
minority."  This  result  was  secured  by  educating 
both  the  public  and  the  company's  employees  and 
by  serving  the  public  to  the  best  of  the  company's 
ability. 

In  educating  employees,  classes  were  held  at 

the  shop,  W  here  they  were  show  n  the  workings  of 
the  water  meter  and  what  a  wonderfully  accurate 
instrument  it  is,  how  seldom  it  can  get  out  of 
order  and  how,  if  it  does  go  wrong,  it  is  almost 
always  in  favor  of  the  consumer.  "The  time  spent 
on  this  was  well  worth  while,  for  the  men  gained 
full  confidence  in  the  instrument  and  could  meet 
any  and  all  comers  on  the  subject.  And  many  men 
were  found  in  this  city,  otherwise-  very  intelligent 
and  well  read,  who  possessed  a  blind  and  unrea- 
soning prejudice  against  meters  and  honestly  be- 
lieved that  they  could  not  be  depended  upon  for 
accurate  registration. 

"The  next  step  was  to  drill  the  company's  per- 
sonnel in  the  logic  of  the  new  rate  schedule.  This 
schedule  is  one  that  at  first  aroused  much  adverse 
comment  owing  to  the  elimination  of  the  fa- 
miliar minimum  bill  and  the  substitution  of  the 
monthly'  service  charge,  an  item  independent  of 
the  charge  for  water  delivered."  Mr.  Clemens 
described  at  some  length  this  system  of  rates, 
which  has  been  adopted  by  a  number  of  cities  in 
the  east  and  described  several  times  in  this 
journal.  The  monthly  service  charge  was  design- 
ed to  cover  the  cost  of  "maintenance  and  repairs 
to  mains  and  services,  inspection  of  plumbing  and 
fixtures  for  the  consumers,  reading  meters,  book- 
keeping, billing  and  collecting."  As  adopted  by 
this  company,  it  also  includes  the  estimated  cost 
of  u  .iter  passing  through  the  meter  without  being 
registered.  Mr.  Clemens  stating  that  tests  had 
shown  that  the  average  \s-inch  household  meter 
passed  an  average  of  about  50  gallons  a  day  with- 
out registering,  and  larger  meters  proportionately 
larger  amounts.  Hie  service  charge  was  fixed 
at  65  cents  a  month  for  jHJ-inch  meters,  increasing 
for  the  various  sizes  up  to  $40  a  month  for  a  large 
8-inch  connection. 

In  commenting  upon  the  service  charge  system, 
the  Railroad  Commission  said  :  "The  minimum 
charge  is  invariably  higher  than  the  service 
charge,  and  it  involves  the  payment  by  each  con- 
sumer for  a  fixed  amount  of  water  regardless  of 
whether  or  not  he  uses  it.  There  is  no  answer 
known  to  us  which  can  be  made  to  the  man  who 
complains  that  under  a  minimum  rate  he  is  com- 
pelled to  pay  the  same  amount  for  100  cubic  feet 
of  water  as  his  neighbor  pays  for  300  to  400  cubic 
feet,  depending  upon  the  amount  fixed  for  mini- 
mum use. 

"We  believe  that  under  the  conditions  of  service 
we  are  dealing  with  herein,  the  service  charge 
once  established  and  thoroughly  understood  will 
be  agreed  to  as  the  fairest  and  most  equitable 
method  of  fixing  rates." 

In  educating  the  public,  the  company  wanted 
quick  results  and  used  paid  advertisements  in  the 
big  dailies  and  also  in  the  district  newspapers. 
An  expert  in  advertising  was  placed  in  charge  of 


this,  and  explained  in  simple  and  effective  lan- 
guage the  whys  of  metering  and  the  new  meter 
schedule.  Adverse  arguments  made  by  consum- 
ers were  quoted  and  answered.  The  causes  of 
large  water  bills  were  enumerated  and  specific 
cases  of  cause  and  cure  were  cited.  The  square 
deal  was  constantly  preached  and  was  lived  up 
to  by  the  company's  operating  forces.  The  public 
was  invited  to  come  to  the  company  with  it- 
water  trouble,  and  to  call  on  it-  service  depart- 
ment for  assistance. 

The  advertising  was  backed  up  by  real  service 
and  all  complaints,  no  matter  how  trivial,  were 
thoroughly  investigated  and  helpful  letters  sent 
to  the  complainant.  Defective  fixtures  were 
located  and  specific  recommendations  regarding 
repairs  were  made.  Cnnecessary  and  wasteful 
uses  were  pointed  out  and  constructive  criticism 
offered.  As  a  result,  instead  of  an  office  full  of 
irate  consumers  and  a  host  of  insulting  letters  in 
every  mail,  the  company  receives  only  relatively 
few  complaints  at  the  information  and  adjustment 
window;  asking,  riot  demanding,  an  investigation 
of  abnormal  bills  and  leaving  entirely  to  the  com- 
pany the  question  of  the  adjustment  of  the  cost 
of  water  lost  through  the  leaking  fixtures.  Hard- 
Iv  a  mail  delivered  but  brings  one  or  more  letters 
of  appreciation  from  pleased  consumers. 

"The  results  accomplished  and  the  good  feeling 
developed  have  repaid  a  hundred  fold  the  money 
and  energy  expended  on  this  educational  and 
constructive  campaign.  Aside  from  the  tremen- 
dous saving  of  four  billion  gallons  of  water  a  year, 
previously  wasted  and  benefiting  none,  it  is 
possible  to  point  to  concrete  saving  in  operating 
expense,  largely  attributable  to  the  changed  at- 
titude of  the  public  and  its  wholesome  effect  on 
the  morale  of  the  company's  employees." 

Comparing  October  1920  with  October  1915, 
the  number  of  active  consumers  increased  from 
(.(..000  to  72,000  but  the  average  delivery  of  wa- 
ter deci eased  from  45  million  to  36t.j  million, 
while  the  gross  revenue  increased  from  $298,000 
to  $331,000.  The  number  of  employees  decreased 
from  119  to  113,  the  number  of  plumbing  and  rat- 
ing inspectors  having  decreased  from  19  to  8,  the 
field  collectors  from  24  to  21,  builders  and  contrac- 
tors supply  from  7  to  1,  shut-off  men  from  7  to  4; 
while  the  meter  readers  increased  from  9  on  Ys 
time  to  13  on  lull  time,  and  the  bookkeepers  and 
billers  from  14  to  28.  The  smaller  force  handles  a 
larger  business  and  gives  the  public  more  satisfac- 
tory personal  contact.  The  reduction  in  the  force 
is  due  partly  to  the  reorganization  and  realign- 
ment of  the  department,  parly  to  the  100  per 
cent  metered  condition  of  the  business,  partly  to 
improvement  of  some  methods,  the  elimination  of 
others  and  the  introduction  of  new  ones.  In 
addition,  credit  must  be  given  to  the  changed 
attitude  of  the  public,  which  has  been  meeting  the 
company  in  a  co-operative  way  which  greatly 
improved  the  morale  of  the  employees  and  in- 
direct! v  increased  their  efficiency. 

Although  3o.500.000  gallons  per  day  are  de- 
livered to  the  city  reservoirs,  only  29,800,000  are. 
measured  by  the  meters,  18,000.000  of  this  going 
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to  commercial  consumers,  10,000,000  to  residen- 
tial, 1,000,000  for  municipal  uses,  750,000  to  ships 
and  50,000  to  contractors  and  construction  work. 
The  unmeasured  (>, 700,000  gallons  covers  fire  uses, 
reservoir  evaporation,  leaking  in  mains  and  serv- 
ices. Hushing  of  mains  and  sewers,  and  presum- 
ably meter  slippage. 

All  meters  are  read  once  a  month,  the  entire 
city  being  covered  by  13  readers  in  21  working 
'lays.  The  average  number  of  meters  in  base- 
ments read  per  day,  is  100  to  150,  while  of  the 
other  meters  250  to  300  per  day  are  read  in  the 
semi-commercial  district  where  readers  are  de- 
layed by  traffic,  merchandise  on  the  sidewalks, 
etc. ;  and  in  the  open  section  solidly  built  they 
average  better  than  500,  some  runs  reaching  700 
in  7  hours  reading  time.  The  five  remaining  days 
of  the  month  are  occupied  in  taking  readings  pre- 
viously unobtainable,  cleaning  dials,  and  working 
up  reports  on  broken  boxes. 


Use  of  Copper  Sul- 
phate in  Kansas 
City  Reservoir  * 


By  GEORGE  F.  GILKISON  T 

Application  of  copper  solution  directly  onto 

walls  successful  after  other  methods  had 

failed. 


The  object  of  this  paper  is  not  to  introduce  a 
new  method  for  the  control  of  algae,  but  rather  to 
show  how  the  Kansas  City,  Mo.,  Water  Depart- 
ment has,  by  changing  the  application  of  copper 
sulphate  from  the  water  to  the  basin  walls,  been 
able  to  control  this  annoying  growth  in  their  clear 
water  basins. 

Kansas  City  takes  its  water  supply  from  the 
Missouri  river  at  the  Ouindaro  pumping  station, 
10  miles  above  the  city.  This  station  has  a  basin 
capacity  of  'M.000,000  gallons.  The  water  is  puri- 
fied by  sedimentation  aided  by  coagulation  and 
chlorinatiqri,  It  is  then  delivered  to  the  Turkey 
(reek  station,  which  is  the  distributing  station. 
There  are  seven  storage  basins  with  a  total  ca- 
pacity of  38,000,000  gallons  located  at  different 
points  throughout  the  city.  It  is  in  these  basins 
that  the  algae  growth  causes  the  most  annoyance. 
The  basin  becomes  very  unsightly,  due  to  the  fact 
that  Spirogyra  predominates  ami  appears  in  long 
filaments  throughout  the  basin.  It  also  causes 
trouble  in  the  meters  by  stopping  up  the  strainers. 
\t  times  offensive  odors  are  generated,  due  to  the 
development  of  Anabaena  and  other  blue-green 
algae. 

The  method  first  used  to  control  this  growth 
was  to  scrub  the  walls  with  long-handled  wire 
brushes.  This  was  not  successful.  The  algae 
was  torn  loose  from  the  walls  and  a  large  amount 
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of  it  floated  in  the  water  and  would  attach  itself 
to  the  wall  again  at  the  first  opportunity. 

The  next  method  tried  was  taking  a  known 
amount  of  copper  sulphate  in  a  sack  and  by  means 
of  a  rope  attached  to  it,  dragging  the  sack  along 
the  wall  on  which  the  algae  was  growing.  The 
disadvantages  of  this  method  were  that  the  cur- 
rent caused  by  the  sack  would  carry  the  copper 
sulphate  solution  away  from  the  wall  and  the 
strength  of  the  solution  being  applied  was  un- 
known. This  method  also  required  a  great  deal 
of  time,  as  the  sack  had  to  be  drawn  back  and 
forth  over  the  same  wall  to  kill  the  algae  growth. 

To  overcome  the  uncertainty  of  concentration, 
an  experiment  was  made  at  the  Quindaro  station 
in  which  the  copper  sulphate  was  applied  with  the 
coagulant  to  the  water.  Copper  sulphate  being  in- 
compatible with  aluminum  sulphate,  the  two  were 
dissolved  in  the  same  solution  and  applied  to  the 
water  as  it  passed  over  the  weir  by  means  of  a 
perforated  pipe  line.  The  volume  of  water  pass- 
ing over  the  weir  was  known.  Copper  sulphate 
was  added  at  this  point,  and  in  this  way  it  was 
possible  to  calculate  the  parts  per  million  in  the 
basin.  A  start  was  made  with  0.25  part  per  mil- 
lion and  this  was  progressively  increased  to  1.5 
parts  per  million.  There  was  no  apparent  action 
on  the  wall  growth  until  the  concentration  of  the 
copper  sulphate  reached  1  part  per  million,  and  at 
that  concentration  the  algae  at  the  end  of  the 
basin  at  which  the  copper  sulphate  was  being  ap- 
plied was  killed,  but  1.5  parts  per  million  were 
necessary  to  clear  the  far  wall.  This  experiment 
was  followed  by  an  enormous  increase  in  the  bac- 
terial count  in  the  basin.  The  alkalinity  of  the 
water  at  the'  time  of  this  experiment  was  185  parts 
per  million.  While  chemical  analyses  were  not 
made  on  the  effluent  water  from  this  basin,  it  is 
safe  to  say  that  most  of  the  copper  sulphate  was 
lost  by  reaction  with  the  alkalinity  of  the  water. 
The  following  varieties  of  fish  were  present  in  the 
basin:  catfish,  carp,  perch,  drum,  shad  and  buf- 
falo, none  of  which  was  killed. 

Copper  sulphate  is  now  used  in  a  known 
strength  solution,  and  is  applied  directly  to  the 
algae  growth  on  the  basin  walls.  The  water  ele- 
vation in  the  basin  to  be  treated  is  brought  down 
below  the  algae  line,  which  is  about  6  feet  below 
the  normal  elevation  in  the  basins.  This  leaves 
the  algae  clinging  to  the  wall.  A  paint  spraying 
pump  is  attached  to  an  8-gallon  keg  which  is 
mounted  on  wheels  and  equipped  with  a  handle. 
\  5  per  cent  aquaeous  solution  of  copper  sulphate 
is  made  by  dissolving  (>'_•  pounds  of  copper  sul- 
phate crystals  in  10  gallons  of  water  and  poured 
into  the  keg.  While  one  man  operates  the  pump 
another  man  directs  the  flow  of  the  solution, 
which  is  delivered  in  a  line  spray.  After  an  hour 
the  walls  are  scrubbed  with  a  wire  brush  and  the 
basin   is  again   filled  to  normal   elevation. 

(  me  gallon  of  this  solution  will  cover  125  square 
feet  of  wall  surface  and  can  be  applied  by  two 
men  with  a  spraying  machine  in  four  minutes. 
Bj  carrying  out  this  method  every  two  months 
during  the  warm  weather,  it  is  possible  to  keep 
the  basin  walls  comparatively  free  from  algae. 
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Delaware    Highway    Designs    and 
Specifications 

Some  of  the  more  important  features  of  the  specifications  with  reference  to 
freight  rate  compensation,  excavation,  mixing,  finishing  and  protecting  con- 
crete, bridge  construction,  etc. 


As  stated  in  a  previous  article  dealing  with  the 
Delaware  State  Highway  Department,  concrete 
pavements  were  adopted  as  the  general  standard 
for  that  state,  with  brick  pavement  <>n  a  concrete 
base  and  penetration  macadam  for  special  cases. 
These  conform  to  seven  typical  cross  sections,  with 
different  dimensions  as  shown  in  the  accompany- 
ing diagram.  Their  construction  is  governed  by 
specifications  that  conform  to  advanced  practice, 
with  some  special  features  designed  to  provide  for 
local  conditions. 

Some  of  the  features  of  the  specifications  that 
have  received  special  study  or  are  thought  to  be 
particularly  important  are  here  presented.  They 
are  well  calculated  to  promote  the  excellence  of. 
the  work  and  to  secure  hearty  co-operation  of  the 
contractor  by  assuring  him  of  fair  treatment  and 
consideration. 

FREIGHT  COMPENSATION 

In  case  freight  rates  are  increased  after  the 
receipt  of  bids  and  before  the  date  set  in  the  pro- 
posal for  the  completion  of  the  contract,  the  con- 
tractor will  be  paid  extra  an  amount  equal  to  the 
increase  in  freight  rates  paid  by  him  on  the  ma- 
terials used  in  this  contract,  the  receipted  freight 
bills  having  previously  been  filed  with  the  depart- 
ment. 

Likewise  deductions  will  be  made  in  a  similar 
manner  should  a  reduction  In  freight  rates  be 
secured. 

EXCAVATION 

Excavation  includes  the  grading  and  rolling  and 
otherwise  compacting  of  the  surface  of  the  road- 
way and  shoulders  and  the  cleaning  and  sloping  to 
grades  of  side  ditches.  A  sub-grade  must  be  shaped 
and  compacted  to  conform  to  line  and  grade  and 
brought  to  an  even  surface  by  rolling  the  entire 
area  with  a  three-wheel  power  roller  weighing  at 
least  10  tons  and  by  tamping  any  portion  inacces- 
sible to  the  roller.  The  sub-grades  must  be  main- 
tained undisturbed  at  least  '200  feet  in  advance  of 
the  placing  of  the  roadway  materials.  If  an  exist- 
ing macadam  road  surface  corresponds  approxi- 
mately to  the  grade  of  the  proposed  roadway  it 
shall  be  scarified  to  a  depth  of  at  least  4  inches  for 
the  full  width  of  the  new  pavement  and  shaped  to 
conform  to   the  new  cross  section. 

An  important  requirement  intended  to  prevent 
the  formation  of  longitudinal  cracks  provides  that, 
if  the  roadway  of  the  present  road  follows  the 
traveled  way  of  an  old  road,  then  the  surface  of 
the  old  road,  which  is  beneath  the  new  pavement, 
shall  be  thoroughly  plowed  and  scarified  to  a  depth 
of  10  inches  below  the  original  surface,  after  which 
it    shall    be    reshaped    and    rolled    as    hereinbefore 


specified  to  secure  a  sub-grade  of  uniform  rigidity. 

COHCKBTE   PAVEMENT 

Immediately  before  laying  the  concrete,  the 
sub-grade  shall  be  checked  with  an  approved  tem- 
plate and  shall  be  brought  to  true  grade.  If  this 
requires  the  addition  of  loose  earth  it  must  be 
thoroughly  tamped  by  hand.  Rakes  must  not  be 
used  for  spreading  concrete.  The  forms  must  be 
maintained  in  position  true  to  line  and  grade  at 
all  times  for  at  least  200  feet  in  advance  of  the 
concrete  mixer  and  retained  in  position  for  at 
least  12  hours  after  the  concrete  has  been  placed. 

Mixing  Concrete. — Boxes  with  bottoms  or  ap- 
proved wheelbarrows  shall  be  furnished  and  used 
for  measuring  the  aggregate,  built  to  such  dimen- 
sions as,  when  struck,  will  give  the  required  volume. 
Every  box  or  barrow  shall  be  struck  off  before 
emptying. 

The  mixer  shall  be  equipped  with  an  automatic 
locking  device,  which  will  prevent  the  mixer  being 
discharged  until  the  batch  has  been  mixed  the  re- 
quired time. 

The  mixer  shall  also  be  equipped  with  an  auto- 
matic water  measuring  device  and  a  visible  water 
gauge. 

Concrete  shall  be  mixed  in  the  proportions  of: 
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1  standard  bag  portland  cement,  0.1  cubic  ft.  hy- 
drated  lime,  2  cubic  ft.  of  fine  aggregate,  and  4 
cubic  ft.  of  coarse  aggregate.  Except  that,  to 
secure  the  densest  mixture,  the  engineer  may  vary 
the  coarse  aggregate  up  to  5. 

The  materials  shall  be  mixed  in  a  batch  mixer 
of  approved  type  for  \}A  minutes  after  all  the  ma- 
terials are  in  the  drum,  at  a  speed  of  not  less  than 
14  nor  more  than  20  revolutions  per  minute.  Any 
batch  mixed  less  than  l}i  minutes  shall  not  be 
allowed  in  the  roadway,  and  shall  be  disposed  of  as 
directed.  No  material  shall  be  placed  in  the  drum 
until  all  the  previous  batch  has  been  discharged. 
Water  shall  be  added  at  the  time  the  materials  are 
being  run  into  the  mixer.  Only  sufficient  water 
shall  be  used  to  produce  a  plastic,  workable  con- 
crete, of  which  each  and  every  batch  must  be  of 
uniform  consistency,  as  determined  by  the  engineer. 
Concrete  that  will  flow  on  the  sub-grade,  or  in 
which  there  shows  any  tendency  towards  segrega- 
tion of  the  aggregate,  will  not  be  permitted. 

Finishing  Concrete. — On  all  contracts  of  3  miles 
or  over  in  length,  the  surface  of  the  concrete  shall 
be  struck  off,  tamped  and  belted  with  an  approved 
finishing  machine  in  such  a  manner  as  shall  be 
acceptable  to  the  engineer.  On  contracts  less  than 
3  miles  in  length,  the  surface  of  the  pavement  may 
be  finished  by  hand  in  the  following  manner :  The 
surface  of  the  concrete  shall  be  leveled  and  imme- 
diately struck  off  by  means  of  a  steel  screed  or 
template  weighing  not  less  than  25  pounds  per  lineal 
foot  and  having  a  face  resting  on  the  forms  of  not 
less  than  8  inches  in  width.  The  template  shall 
be  moved  with  a  combined  longitudinal  and  cross- 
wise motion.  If  necessary,  the  template  shall  be 
used  a  second  time  or  until  a  true  surface  is 
obtained.  While  the  concrete  is  being  struck  off,  at 
least  3  men  shall  be  at  work,  leveling,  spading  and 
tamping  the  concrete  in  front  of  the  template. 

After  the  concrete  has  been  struck  off,  it  shall 
be  rolled  with  a  roller  approximately  P>  feet  in 
length,  12  inches  in  diameter,  and  weighing  from 
12  to  15  pounds  per  lineal  foot.  The  roller  shall 
be  moved  slowly  at  a  uniform  speed  from  one  side 
of  the  pavement  to  the  other,  diagonally  so  as  to 
advance  it  longitudinally  not  more  than  2  feet  in 
passing  from  one  side  of  the  pavement  to  the  other. 
The  rolling  shall  be  continued  at  intervals  until  free 
water  ceases  to  come  to  the  surface,  and  this  opera- 
tion shall  be  repeated  at  least  three  times. 

After  the  rolling  has  been  completed  the  concrete 
shall  be  finished  by  a  bow  belt  not  less  than  10 
inches  in  width.  The  belt  shall  be  of  4-ply  canvas- 
rubber  composition,  about  1  foot  longer  than  the 
width  of  the  pavement  and  stretched  tight  by  means 
of  a  wooden  bow.  The  belt  shall  be  moved  with 
a  see-saw  motion  across  the  pavement  using  long, 
vigorous  strokes,  with  a  slight  longitudinal  advance, 
which  may  be  increased  in  later  beltings.  Just  be- 
fore the  initial  set  takes  places  the  concrete  shall 
be  given  a  final  belting  in  order  to  produce  a  uni- 
form surface  of  gritty  texture.  This  belting  shall 
be  of  short,  rapid,  transverse  strokes  having  a 
sweeping  longitudinal  motion,  Badly  worn  belts 
shall  be  rejected  and  new  ones  supplied.  The  outer 
edge  of  the  concrete  pavement  shall  be  finished 
with  an  edging  tool  %  inch  radius    Joints  shall  be 


installed  at  the  end  of  each  day's  work  or  when- 
ever the  mixer  is  stopped  for  more  than  30  minutes 
or  when  directed.  At  each  joint  shall  be  placed 
five  js  inch  round,  smooth  steel  bars  4  feet  long, 
dipped  in  tar  or  asphalt  to  insure  freedom  of  move- 
ment within  the  concrete. 

Protecting  Fresh  Concrete — Freshly  laid  concrete 
shall  be  protected  from  the  sun  and  wind  by  canvas 
covering  placed  so  as  not  to  come  in  contact  with 
the  concrete  surface.  In  case  of  rain,  the  covers 
shall  be  removed  until  the  rain  is  over.  After  the 
concrete  has  hardened  sufficiently,  the  surface  of 
the  pavement  shall  be  covered  with  not  less  than 
2  inches  of  earth,  which  shall  be  kept  soaked  with 
water  for  at  least  14  days.  The  earth  covering  shall 
not  be  removed  for  at  least  30  days,  and  in  cool 
weather  for  an  additional  time  if  required  by  the 
engineer.  The  method  known  as  ponding  may  be 
used  if  desired,  the  surface  of  the  concrete  being 
kept  covered  by  water  for  14  days.  For  each  1000 
feet  of  concrete  pavement  which  has  been  laid  less 
than  14  days,  there  shall  be  at  least  one  man  who 
shall  devote  his  entire  time  to  watering. 

A  10-foot  straightedge  shall  be  placed  parallel 
to  the  center  line  of  the  highway,  so  as  to  bridge 
any  depressions,  and  ordinates  measured  from  the 
face  of  the  straightedge  to  the  surface  of  the  con- 
crete shall  not  exceed  1-16  inch  for  each  foot  in  dis- 
tance from  either  point  of  contact.  When  variations 
are  found  in  excess  of  this  amount  the  contractor 
shall  either  remove  the  entire  slab  or  correct  the  un- 
evenness  in  a  manner  acceptable  to  the  engineer, 
but  no  depressions  shall  be  filled  w-ith  concrete  un- 
less the  slab  has  been  cut  so  as  to  secure  a  thick- 
ness of  4   inches  of  new  material   with   vertical 

sides.  BRIDGES 

Few  streams  are  crossed  by  the  state  highways 
and  the  maximum  span  does  not  exceed  50  feet, 
therefore  bridge  construction  does  not  involve  great 
engineering  difficulties  or  elaborate  equipment. 
Separate  designs  adapted  to  the  conditions  and 
requirements  are  made  for  each  span.  All  of  them 
are  made  heavy  for  all  possible  future  traffic,  with 
dimensions  to  give  ample  clearance  for  waterways 
and  vehicles,  are  neatly  finished  and  present  an 
attractive  appearance  suited  tn  the  surroundings. 

Concrete  in  the  arch  ring,  spandrel  walls  and 
foundations  is  designated  on  the  plans  to  be  one  of 
three  grades,  respectively  proportioned  1  cement,  2 
fine  aggregate  and  4  coarse  aggregate;  or  1  cement. 
2 '-  tine  aggregate  and  5  coarse  aggregate;  or  1 
cement,  3  fine  aggregate  and  6  coarse  aggregate. 

No  concrete  shall  be  deposited  in  water.  If  it 
is  found  impossible  to  keep  the  foundation  dry  on 
account  of  springs  in  the  bottom,  a  layer  of  concrete 
not  more  than  C>  inches  deep  shall  be  spread  over 
the  bottom  to  seal  it.  and  after  it  has  set.  the  water 
shall  he  pumped  out  and  the  remainder  of  the  found- 
ation placed  in  the  dry. 

The  surface  finish  of  all  exposed  concrete  shall 
be  spaded,  rubbed  or  tooled.  The  arch  ring  shall 
not  be  concreted  until  the  fill  around  the  abutments 
has  been  carried  up  to  the  skewback.  Arch  rings 
shall  preferablv  be  cast  in  a  single  continuous 
operation;  but"  where  this  is  impracticable  they 
mav  be  divided,  by  vertical  bulkheads,  into  long- 
itudinal sections,  or  by  radial  bulkheads  into  trans- 
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verse  sections,  of  such  size  that  each  section  can 
be  cast  in  a  continuous  operation. 

Transverse  sections  shall  be  so  arranged  that 
initial  stress  will  not  be  created  in  the  reinforce- 
ment. In  either  method,  work  shall  be  carried  on 
symmetrically  about  the  crown  of  the  arch  and  the 
sections  shall  be  keyed  or  doweled  together  as  the 
engineer  directs.  The  spandrel  walls  shall  not  be 
cast  until  after  the  centers  have  been  struck  if  so 
directed  by  the  engineer  or  called  for  on  the  plans, 
and  no  part  of  the  coping  or  railing  shall  be  cast 
until  the  spandrel  wall  has  been  completed.  In 
favorable  weather,  centers  shall  remain  in  place 
under  arches  of  less  than  GO  foot  span  for  at  least 
21  days.  In  unfavorable  weather  centers  shall  re- 
main in  place  under  all  arches  as  long  as  the  en- 
gineer may  deem  necessary. 


UNDERGROUND   WORK 


In  order  to  deal  justly  with  the  contractor  when 
unforeseen  conditions  are  developed  in  the  con- 
struction of  foundations,  it  is  provided  that  if  it 
becomes  necessary  to  carry  the  foundations  for  any 
structure  below  the  depths  shown  on  plans,  addi- 
tional payment  will  be  made  by  increasing  the  unit 
price  of  the  additional  concrete  so  required  on  the 
following  basis : 

For  the  first  foot  below  the  grade  shown  on  plans, 
the  unit  contract  price  for  concrete  masonry  of  the 
class  called  for,  plus  10  per  cent ; 

For  the  second  foot,  the  unit  contract  price  plus 
15  per  cent;  and  increasing  for  each  additional 
foot  5  per  cent  of  the  unit  contract  price. 


Toledo  Garbage  Disposal 

Toledo,  Ohio,  has  recently  let  a  contract  for 
disposing  of  its  garbage  by  the  reduction  method, 
the  contract  having  been  awarded  to  the  Toledo 
Disposal  Company.  Under  this  contract  the  city 
pays  $1.25  a  ton. 

Bids  were  first  received  by  Service  Director 
Goodwillie  in  April,  1920,  when,  as  described  in 
our  issue  of  May  8,  four  of  the  bidders  offered  to 
pay  the  city  for  the  garbage  and  the  fifth,  the 
Toledo  Disposal  Co.,  asked  to  be  paid  $.89  a  ton 
under  a  ten-year  contract.  Of  the  first  four,  two 
proposed  to  feed  the  garbage  to  hogs,  one  offer- 
ing the  city  $1.25  a  ton  under  a  ten-year  contract 
and  the  other  $1.26  a  ton  under  a  five-year  con- 
tract. A  third,  the  Michigan  &  Ohio  Nu-Fuel 
Co.,  offered  to  pay  $.75  a  ton  upon  the  basis  of 
fuel  manufactured  from  the  garbage  under  a 
twenty-year  contract.  The  fourth,  the  Pan-Amer- 
ican Feed  Milling  Co.,  which  proposed  to  convert 
the  garbage  into  food  for  livestock,  offered  to  pav 
$1  a  ton. 

The  reduction  method  had  already  been  used 
in  Toledo  for  many  years  by  the  Toledo  Disposal 
Co.,  which  was  paid  $5,875  per  year,  the  garbage 
being  delivered  by  the  city  at  the  plant.  The 
hog-feeding  method  had  not  been  tried  in  Toledo 
and  involved  the  finding  of  a  suitable  location  for 
a  hog  farm  in  a  neighborhood  where  it  would  not 
be  a  nuisance,  and  this  involved  considerable 
length  of  haul  with  the  increased  cost  involved. 
The  other  two  were  new  ideas  which  had  not 
yet  been  tried  out  extensively. 


For  these  and  other  reasons  the  service  director 
decided  not  to  award  the  contract  on  bids  which 
were  apparently  most  favorable,  but  to  redraft 
the  specifications  and  readvertise.  In  the  new 
specifications,  among  other  things,  the  definition 
of  garbage  was  made  i  lear  and  explicit  and  it  was 
provided  that  no  method  would  be  considered  that 
had  not  been  in  successful  operation  for  at  least 
two  years.  Also  rigid  requirements  were  set 
forth  designed  to  insure  sanitary  handling  of  the 
garbage.  The  plant  was  required  to  include  the 
office  building  and  scale  house  with  a  wagon  scale 
having  a  capacity  of  20  tons,  space  and  equipment 
for  washing  and  cleaning  the  garbage  wagons, 
with  a  sufficient  water  supply,  a  telephone  at  the 
plant,  etc. 

The  specifications  stated  that  "Consideration 
will  be  given  by  the  city  in  the  awarding  of  this 
contract  not  alone  to  the  reliability  of  each  bid- 
der and  his  proposed  process,  together  with  the 
price  offered  as  compensation  to  or  from  the  city 
of  Toledo  for  the  garbage  disposal,  but  also  to 
the  proposed  location  of  the  plant  and  the  expense 
to  the  city  to  transport  and  haul  the  garbage  to 
the  plant  or  plants  proposed  to  be  constructed 
by  said  contractor." 

Only  three  bids  on  the  above  specifications 
were  received,  two  for  hog  feeding  and  one  for 
reduction,  the  last  of  which  was  accepted.  One 
of  the  former  offered  to  pay  the  city  $1.26  per 
ton,  while  the  second  offered  two  proposals,  un- 
der one  of  which  the  city  would  pay  $1  per  ton, 
while  the  other  offered  to  pay  the  city  5  cents  per 
ton  for  delivery  of  the  garbage  at  the  city  limits 
and  10  cents  a  ton  additional  for'  each  mile  of 
haul  beyond  the  city  to  the  hog  farm. 

The  two  hog-feeding  proposals  would  have  re- 
quired a  haul  of  seven  or  eight  miles  in  one  case 
and  thirty  miles  in  the  other,  the  cost  of  which 
would  soon  have  eaten  up  the  difference  in  cost 
of  disposal.  Collection  and  delivery  cost  the  city 
$76,000  in  1919,  while  disposal  co'st  but  $5,875. 
The  service  director  estimated  the  cost  of  collec- 
tion at  $2.86  a  ton  as  against  $.29  a  ton  for  dis- 
posal. 

The  amount  to  be  paid  the  company  under  the 
new  contract  is  considerably  more  than  that  paid 
under  the  present  one  for  the  past  ten  years,  but 
the  company  claims  that  the  increase  is  made 
necessary  by  the  great  increase  in  cost  of  coal 
and  labor  and  the  fact  that  the  new  contract  re- 
quires more  sanitary  handling  of  the  garbage. 

Reinforced  Concrete  for  Massachusetts  Roads 

The  Highway's  Division  of  the  Massachusetts 
Department  of  Public  Works  is  expecting  to 
build  this  year  concrete  roads  with  reinforce- 
ment, which  has  not  heretofore  been  used  in 
Massachusetts,  although  it  has  been  in  Pennsyl- 
vania, Illinois  and  other  states.  Probably  the 
first  of  these  reinforced  concrete  roads  to  be 
built  will  be  on  the  Worcester-Springfield  route, 
where  the  state  expects  to  build  something  more 
than  three  miles  of  road  20  feet  wide  w-ith  a  3- 
foot  shoulder  on  each  side,  both  road  and  shoul- 
der to  rest  upon  a  broken  stone  foundation.  The 
road  will  be  6  inches  thick  at  the  sides  and  7j^ 
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at  the  center,  the  under  side  being  level,  thus 
furnishing  a  crown  of  1}4  inches.  At  curves  the 
concrete  will  be  widened  to  23  feet  and 
banked  for  the  greatest  speed  permissible,  but 
so  far  as  possible  the  curves  will  be  made  flat 
so  that  little  banking  will  be  required.  The  re- 
inforcement will  consist  of  J^-inch  rods,  which 
will  extend  through  the  expansion  joints  so  that 
they  will  act  as  dowels.  A  longitudinal  expan- 
sion joint  will  run  continuously  through  the  mid- 
dle of  the  road  and  transverse  joints  will  be 
placed  at  intervals  of  about  100  feet. 


Filtration    Plant    Recommended   for   Buffalo 

A  water  filtration  plant  to  cost  about  $4,000,- 
000  has  been  recommended  by  Arthur  W.  Krein- 
heder,  commissioner  of  public  works  of  Buffalo, 
in  a  communication  sent  the  council  on  March 
16.  He  asks  that  the  council  authorize  the  Bu- 
reau of  Water  to  have  plans  and  specifications 
prepared  so  that  bids  for  a  filtration  plant  may 
be  obtained  not  later  than  February  1,  1922.  He 
would  have  a  sufficient  amount  of  land  already 
owned  by  the  city  set  aside  for  this  purpose,  with 
area  sufficient  for  a  plant  with  a  capacity  to  serve 
one  million  people.  He  recommends  that  the 
architectural  plans  for  the  buildings  enclosing 
the  plant  conform  to  the  architecture  of  the 
pumping  station,  and  that  the  surrounding 
grounds  be  co-ordinated  with  the  lands  of  the 
park  department  in  that  section. 

The  recommendation  is  based  on  a  report  re- 
cently completed  by  water  commissioner  George 
C.  Andrews  and  George  W.  Fuller,  of  New  York, 
as  consulting  engineer.  Messrs.  Andrews  and 
Fuller,  who  have  been  studying  the  subject  for 
over  a  year,  report  that  the  water  supply  of  Buf- 
falo is  objectionably  turbid  for  at  least  three 
months  of  the  year  when  storms  stir  up  the  com- 
paratively shallow  end  of  Lake  Erie  in  the  vicin- 
ity of  the  intake.  The  only  practicable  remedy 
for  this  is  filtration.  A  rapid  sand  filter  with  a 
rated  capacity  of  160,000,000  gallons  per  day  plus 
a  15  per  cent  overload  is  recommended,  believed 
to  be  ample  for  the  city's  needs  until  1935.  The 
cost,  $4,000,000,  is  based  upon  present  prices.  The 
operating  expenses  are  estimated  at  $125,000  a 
year.  Buffalo  has  recently  increased  its  water 
rates  and  it  is  estimated  that  the  increased  rev- 
enue combined  with  a  reduction  of  water  waste 
and  control  of  consumption  will  be  sufficient  by 
1925  to  pay  the  interest  and  sinking  fund  charges 
on  this  investment  as  well  as  for  the  maintenance 
of  the  plant.  One  year  is  allowed  for  prepara- 
tion of  the  plans  for  the  plant  and  two  or  three 
years  for  its  construction. 

Although  since  the  chlorination  process  was 
installed  in  1914,  the  typhoid  fever  death  rate  in 
I'.uffalo  has  decreased  approximately  50  per  cent, 
the  rate  is  twice  as  high  as  in  Boston,  New  York, 
Cincinnati,  Chicago  and  many  other  large  cities. 
Commissioner  Kreinheder  believes  that  "in 
times  of  industrial  depression  municipalities 
should  prosecute  public  improvements.  From 
present    indications    I    am    satisfied    that    during 


1922  and  1923  construction  costs  will  be  lower 
and  that  it  will  be  possible  to  build  the  plant  at 
a  reasonable  expense." 

San  Francisco  Votes  Against  Purchasing 
Water  Works 

On  March  8,  San  Francisco  voters  defeated  a 
proposal  submitted  to  them  for  purchasing  the 
property  of  the  Spring  Valley  Water  Company. 
Although  the  vote  was  42,898  in  favor  and  31,082 
against,  a  two-thirds  vote  was  necessary  to  adopt 
the  measure,  which  called  for  issuing  bonds. 
There  was  very  little  organized  opposition  to  the 
measure  and  on  the  other  hand  nearly  all  the 
civic,  social  and  labor  organizations  of  the  city 
officials  endorsed  it.  It  appears  that  the  opposi- 
tion was  based  largely  on  the  assumption  that 
the  $38,000,000  demanded  by  the  company  for  its 
properties  exceeded  their  value,  although  the 
railroad  commission  had  fixed  it  at  that  amount. 

This  is  the  third  time  that  this  question  has 
been  before  the  voters,  the  first  having  been  in 
1910  and  the  second  in  1915.  In  1910  the  prop- 
erty was  offered  for  $35,000,000  and  in  1915  for 
$34,000,000,  but  with  certain  properties  not  in- 
cluded which  had  been  included  in  the  first  of- 
fer, thus  making  it  really  less  reasonable. 

Only  a  few  years  ago  the  people  voted  over- 
whelmingly in  favor  of  obtaining  a  municipal 
water  supply  by  building  a  large  reservoir  in 
the  Hetch-Hetchy  valley,  authorizing  $45,000,- 
000  for  that  purpose.  The  owners  of  irrigable 
lands  in  that  valley  succeeded  in  having  imposed 
on  the  city  a  number  of  conditions,  one  of  these 
being  that  it  would  make  use  of  all  near-by 
sources  before  interfering  with  the  rights  of  ir- 
rigation claimants.  City  officials  have  stated  that 
there  is  now  no  possibility  of  obtaining  water  for 
the  city  from  Hetch-Hetchy  during  the  present 
generation,  and  the  cost  of  bringing  it  from  that 
source  is  so  great  that,  if  added  to  the  amount 
that  would  have  to  be  paid  to  secure  the  near-by 
Spring  Valley  supply,  would  bring  San  Fran- 
cisco's bonded  indebtedness  nearly  to  the  charter 
debt  limit.  In  fact,  the  idea  of  obtaining  a  water 
supply  from  that  source  has  now  been  practically 
abandoned  and  it  is  considered  only  as  a  power 
proposition. 

Passaic  Valley  Sewer  Injunction 

In  an  article  under  this  head  which  appeared 
in  the  issue  of  March  5,  appeared  a  statement 
which  is  contradicted  by  the  writer  of  the  fol- 
lowing letter,  who  was  designing  engineer  for  the 
commission  referred  to.  As  stated  in  the  article, 
the  paragraph  referred  to  was  abstracted  from  a 
report  of  the  injunction  suit  and  presumably  the 
counsel  in  the  case  was  responsible  for  the  erro- 
neous statement.  The  object  of  the  statement 
apparently  was  to  prove  that  New  York  City  was 
preparing  to  take  very  pronounced  and  expensive 
steps  toward  preventing  pollution  of  the  harbor. 
Editor,  Public  Works  : 
New  York  City. 

Sir:  May  I  correct  an  error  in  the  statement  on  Page 
208  of  Public  Works  for  March  5  that  "an  artificial  isjand 
was  proposed  (by  the  Metropolitan  Sewerage  Commission) 
for  another  plant  at  a  cost  of  more  '.han  $41,000,000." 
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This  referred  to  the  project  for  collecting  200  million 
gallons  of  sewage  daily  from  the-  territory  draining 
Lower  East  River  hclow  Newtown  Creek  on  the  Hast  Side 

.up]  ::r,i|i  ,tmi  mi  the  west  to  a  pumping  station  at  South 
5th  street,  Brooklyn,  and  pumping  through  a  12-foot  8-inch 
tunnel  to  an  artificial  island  some  is  miles  south  of  (  oney 
[gland,  where  it  would  he  settled  and  discharged  by  sub- 
merged outlet-..*  Reference  to  Page  124  of  the  Commis- 
sion's final  report  (1914)  shows  that  this  was  estimated 
at  $17,:t<J5,000  instead  of  $41,000,000,  as  in  the  article  re- 
fei  red  to. 

As  there  has  heen  much  misapprehension  as  to  the  entire 
proposition,  both  scope  and  cost,  it  mav  be  of  interest  to 
state  that  the  volume  of  200  million  gallons  daily  by  no 
means  represents  all  of  the  sewage  tributary  to  the  Lower 
East  River,  the  balance  of  which  would  have  been  treated 
locally  in  either  this  or  the  Red  Hook  Project  and  to  give 
further  details  as  to  the  cost  as  estimated  early  in  1914. 

Estimated  cost  of  ocean  island  project  made  in  1914  and 
based  on  a  mean  flow  in  1960  of  200  million  gallons  daily  : 

Construction 
Interceptors,     including     storm     overflows,     grit 

chambers    and    screens    $  2,186,800 

East  river  siphon   282,100 

Pumping  stations    1,971,000 

Force  main  and   I  nit  fall   sewer    8,627,000 

Outland    island    615,500 

Treatment   plant    1,125,000 

(  Unlet  well  and  submerged  outlets   178,000 

Sludge   steamer    140,000 

Engineering   and   contingencies    2,268,600 

Total      $17,394,000 

Annual  Charges 

Maintenance  of   interceptors  and  outfall  sewer. $  11,300 

Pumping    258,000 

Grit     removal,     sewage     treatment     and     sludge 

disposal    162.100 

Fixed   charges    880.100 

Total     $1,311,500 

With  the  exception  of  one  or  two  of  the  smaller  items 
1  have  never  seen  any  occasion  to  revise  these  figures  for 
the  date  when  they  were  made  although  they  would  natural- 
1-'  be  very  much  greater  to-day.  The  moderate  cost  of 
constructing  an  island  in  the  Lower  Bay  is  explained  bj 
the  shallow  water  at  this  location  and  the  favorable  con- 
ditions  for  construction. 

Verj    truly  yours. 

Kenneth  Allen, 
Sanitary  Engineer,  Board  of   Estimate  and  Apportionment. 

City  of  New  York. 
*Described  in  Municipal  Journal  for  November  4.  1915 
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ment  could  be  made  of  only  35  per  cent  of  the 
cities. 

Averaging  all  of  the  227  cities,  the  expendi- 
tures for  governmental  costs  was  $35.58  per  cap- 
ita. Of  this  total,  $21.75  was  for  expenses  of 
general  departments — legislative,  executive  and 
judicial  establishments,  schools,  police  and  fire 
departments,  sanitation,  etc. ;  $7.3X  per  capita  was 
for  outlays  (permanent  investments);  $4.52  was 
for  interest  on  indebtedness,  and  $1.92  was  for 
expenses  of  public  service  enterprises  such  as 
water  supply  systems,  docks,  wharves,  etc. 

Next  to  taxes,  the  largest  revenue  was  derived 
from  public  service  enterprises,  the  earnings  of 
these  having  totaled  $127,399,258.  This  sum  ex- 
the  payments  for  such  enterprises  by  $60,- 
699,192,  or  $1.76  per  capita.  Nearly  SO  per  cent 
of  this  revenue,  or  S95.0OO,0O0,  came  from  water 

SUppl)    systems. 

The  net  indebtedness,  being  the  funded  and 
Boating  debt  less  the  assets  in  general  sinking 
funds,  totaled  $2,697,551,844,  or  $77.82  per  capita. 


The  report  of  the  Census  Bureau  on  the  finan- 
cial statistics  of  cities  of  30,000  population  and 
over  for  1919  will  soon  be  issued  and  a  synopsis 
of  the  figures  has  been  given  out  by  the  bureau. 
The  statistics  have  been  compiled  under  the  di- 
rection of  Starke  M.  Grogan,  chief  statistician  for 
state  and  city  statistics  and  includes  227  cities. 

These  cities  made  total  expenditures  exceeding 
their  revenues  by  nearly  $9,000,000,  or  about  26 
cents  per  capita ;  but  the  revenues  exceeded  pay- 
ment for  current  expenses  and  interest  by  more 
than  25  times  that  amount.  That  is,  if  we  omit 
expenditures  made  for  permanent  improvements, 
the  cities  lived  well  within  their  incomes  and  al- 
most paid  for  all  of  their  permanent  improve- 
ments as  well.  There  were  only  four  cities  in 
which  the  revenue  receipts  did  not  exceed  the 
current  departmental  expenses  and  interest,  and 
in  52  per  cent  of  the  whole  number,  including 
some  of  the  larger  cities,  the  revenues  exceed  all 
expenditures  for  governmental  costs,  including 
permanent  improvements.    In  1918  this  last  state- 


Surfacing  on  Lincoln  Highway 

The  Lincoln  Highway  as  now  laid  out  contains 
3,305  miles  from  Broadway  and  42d  street,  New 
York,  to  the  Golden  Gate,  San  Francisco,  which 
is  about  84  miles  less  than  the  route  as  it  was  laid 
out  seven  years  ago.  The  Lincoln  Highway  As- 
sociation reports  that  2,853  miles  of  this  distance 
has  been  improved,  542  miles  of  this  having  been 
done  in  1920.  This  improvement,  however,  in- 
cludes a  considerable  amount  of  grading  only  ;  in 
fact,  about  1,880  miles,  or  nearly  o0  per  cent,  con- 
sists of  graded  gravel,  natural  gravel,  graded 
earth,   natural   earth,   and   sand. 

Of  the  surfaced  road,  422  miles  is  of  concrete, 
402  miles  of  bituminous  macadam,  287  miles  of 
macadam,  220  miles  of  brick,  78  of  earth,  6  of 
creosoted  block  and  7  of  granite  block. 

It  is  reported  that  a  total  of  $31,284,520  has 
been  spent  upon  the  Lincoln  Highway  thus  far, 
and  it  is  hoped  to  add  $10,000,000  worth  of  con- 
struction work  to  the  highway  during  1921.  Dur- 
ing 1920,  127  miles  of  concrete  road  was  built, 
12  miles  of  bituminous  macadam.  7  miles  of  brick. 
half  a  mile  of  macadam,  188  miles  of  gravel  and 
207  miles  of  permanent  earth  grade. 


Bayonne  Desires  New  Water  Sup|»lv 

Among  the  several  Xew  Jersey  cities  that  are 
endeavoring  to  secure  the  few  remaining  sources 
of  water  supply  in  northern  New  Jersey  is  Bay- 
onne, which  is  seeking  to  obtain  the  rieht  to  con- 
struct a  dam  across  the  Ramapo  river  at  Oakland 
and  create  a  reservoir  with  a  capacity  of  15,000.- 
000,000  gallons,  with  the  right  to  divert  50,000,- 
000  gallons  a  day  for  its  own  use  and  that  of  ad- 
jacent municipalities  with  which  it  may  make 
contracts.  This  plan  is  being  opposed  by  wealthy 
residents  of  the  valley,  who  claim  that  $10,000,000 
worth  of  property  would  be  destroyed  by  the  crea- 
tion of  the  reservoir.  The  matter  is  still  before 
the  State  Board  of  Conservation  and  a  decision  is 
expected  within  the  next  few  months. 
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Pavements  Laid  During  1920 


City    and    State 
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South  Carolina: 

Charleston    

Chester     

Manning    

Spartanburg     

South    Dakota: 

Madison      

Tennessee: 

Nashville     

Texas: 

Bonham     

El    Paso    

Ft.   Worth    

Houston    

San    Antonio    

I  tan: 
American   Fork    .... 

Brigham    City     

Lehi    

Virginia: 

Roanoke     

Richmond    

Washington: 

Camas    

Dayton    

Grandview    

N.    Vancouver    

Puyallup    

Tappenish     

Vancouver     

Yakima     

Wisconsin : 

Ashland    

Janesville   

Port   Angeles    

Canada: 

Brampton,   Ont.    ... 

Brockville,  Ont.    .. 

Chilliwack.   B.   (... 

Moncton,  N.  B 

Owen  Sound,  Ont.. 

Pickering,    Ont. 

Sarnia,    Ont 

St.   Boniface,  Man. 

Toronto,  Ont 

Vancouver,  B.  C... 

Walkerville,    Ont. 
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24,619 
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7.95 
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Cities  and  States 
Alabama: 

Gadsden     

Arizona: 

Douglas    

Arkansas : 

Pine    Bluff    

California: 

El    Centro     

Los  Angeles   

Monrovia     

Ontario     

Pasadena   

San  Luis  Obispo.. 
Colorado: 

Boulder  

Ft.   Collins   

Salida    

Connecticut: 

Ansonia     

Norwich     ■ 

Stamford    

Georgia: 

Augusta     

Idaho: 

Coeur  d'Alene  ... 
Illinois: 

Cairo    

Chicago  

Chicago  Heights  .. 

Decatur    

Evanston  

Moline  

Oak   Park   

Olney  

Qnincy    

Savanna   

Wheaton      

I  milium 

Crawfordsville    — 

Evansville  

Kokomo    

New   Albany    

Wabash    


Reinforced  Reinforced      Ma 
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3 
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¥j 
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3 
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4.700 

1. 

7.223 

1,666 

45.962 
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1,717 

2.210 

3,135.84 

1.707 
10.127 

2.01  1 
7,000 

823 

2.400b 
1,008,452§ 


-.1100 

LO.obos 
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'  '4.466 


M  am  M   26,   1921 


PUBLIC    VVORK^ 

PAVEMENTS   LAID   DURING    1920   Continued 
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Asphalt 


Hi 


Rock 
ag       Aaphalt     Willite 


Kai.NiiN: 
Columb 

Louisiana: 

Lafayette  

i       im     

Maine: 

Portland 
Maryland  I 

Predericli   

Munsnchusetta: 

Framingham  

Holyoke  

Lawrence     

Lowell   

Maiden    

Me. I  lord     

Newton    

Proi  n  i  tov  r, 

Webster   

IMehlgan: 

Bay   City   

Holland    

Ishpeming    

Munising    

River  Rouge 

Saginaw    

Minnesota: 

Chisholm     

St,  Cloud  

Missouri: 

Boonville     

Teffersoii  Citj 

Maplewood   

Nevada     

Poplar   Bluff    .... 

St.    Louis    

University   (it> 
Montnna: 

Havre    

\ev*\  Jersey: 

Bridgeton    

Irvington     

Millville  

Paterson     

Roosevelt     

Roselle    Park     .. 
New  York: 

Albany     

Elmira    

Clens  Falls  

Hornell   

Jamestown    

Lockport   

I'lattshurgh    

Port    Chester    . . 

Poughkeepsie    . . 

Richmond      

Schenectady     .... 

Svracuse       

Utica     

North  Carolina: 

Asheville    

Marysville     

Niles    

Sidney     

Toledo     

Oklahoma: 

Hobart     

Lawton     

Orearon: 

Dallas    

Portland  

Pennsylvania: 

Bradford  

Clearfield   

Erie    ..'.'"!.'.'.'.'."; 

Greenville   

Hanover     

Harelton 

Hollidaysburg 

Jersey    Shore    . . , 

Media  

Philadelphia  

Pittsburgh     

Summit    Hill    .... 

Warren     

Woodlawn      . 
Rhode  Inland : 

Newport   

Pawtucket     

South    Dakota: 

Aberdeen   

Sioux   Falls    

Watertown     

Texas: 

Amarillo     

Bonham    

Childress    

Cisco     

Eastland    
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City    and    State 

Sheet                   Asphalt                     Tar            Warrcnite- 
Asphalt                Concrete              Concrete        Bithulithic    Bitoslag 

Rock                                 Asphalt           Tar 
Ashphalt     Willite         Macadam     Macadam 

6.000                »,B!SU 

11,000 

1.6 

10,655                

6.857 

6.000 

16  000 

1.76 

1.37              

Vermont: 

Virginia: 

3.467      1.442 

Washington: 

1.1         

West   Virginia: 

3      1'. 

AVisconsin : 

1 V4      6 

OHundn: 

Toronto,   Ont.    . 

.26        6.12 

ff — Information 
on   concrete  base, 
b—  Lineal    feet.      c 

furnished 
J*-5   ft.    l 
-Dollars. 

by 
vide 

manuaftcurers.      §— Vibrolithic.     t— Cubic    yards.      |— Square 
tt— 5381   lineal   feet,  30  ft.   wide,   asphalt    hller;    3572    lineal 

feet,      t— 700    Topeka    on    stone    base;    3000 
feet,    sand    filler.      §  §— Feet,      a— Blocks. 

1920  PAVING    NOT   TABULATED 

A  few  cities  have  laid  pavement  or  sidewalk  not 
covered  by  our  classification.  Among  these,  Chico- 
pee,  Mass.,  laid  4,664  squares  of  "national"  pave- 
ment and  relaid  225  yards  of  stone  block  pavement  \ 
Orange,  Conn.,  laid  3,000  square  yards  of  "national" 
pavement;  Beaver  Falls.  Pa.,  did  9,600  square  yard* 
of  resurfacing  with  asphaltic  concrete  on  old  brick 
pavement;  Danville,  Va.,  laid  8,741  square  yards  of 
asphalt  surfacing  over  old  cobblestones;  Washing- 
ton, D.  C,  resurfaced  35,375  square  yards  of  sheet 
asphalt;  Boston,  Mass.,  resurfaced  180,000  square 
yards  of  asphalt  macadam  and  60,000  square  yards 
of  tar  macadam ;  Longview,  Texas,  laid  3,000  square 
yards  of  shell  surface  with  asphalt,  resurfaced  7.000 


square  yards  of  macadam  with  asphalt  and  resur- 
faced 4,000  square  yards  of  asphalt  macadam;  Fort 
Myers,  Fla..  laid  9,000  square  of  asphalt;  Newark, 
N.  J.,  laid  2.416  square  yards  of  asphalt  block; 
South  Orange,  N.  J.,  laid  10.046  square  yards  of 
asphalt  block ;  Mamaroneck,  N.  Y..  laid  7,930  square 
yards  of  Hassam  pavement ;  Watertown,  Mass.. 
laid  26,075  yards  of  gravel  treated  with  oil;  Bakers- 
held,  Cal.,  graded  and  oiled  57,298  square  yards: 
Portsmouth,  N.  H.,  laid  four  miles  of  cinder  roads; 
Sharon.  Pa.,  laid  10,000  square  yards  of  slag  roads; 
Port  Arthur,  Texas,  laid  17  miles  of  shell  road  with 
one-inch  gravel  top;  Braintree,  Mass.,  laid  one  mile 
of  tar  sidewalk;  Laconia.  N.  H.,  laid  1.717  square 
yards  of  tar  concrete  sidewalk ;  and  Springfield,  Vt„ 
laid   1.05:5  square  yards  of  tar-sand  sidewalks. 


North  Carolina's  Highway  Commission 

The  new  highway  law  of  North  Carolina  pro- 
vides for  a  state  highway  commission  consisting 
of  a  chairman  from  the  state  at  large  known  as 
the  state  highway  commissioner,  and  nine  com- 
missioners, one  from  each  construction  district, 
all  to  be  appointed  by  the  governor  and  confirmed 
by  the  senate.  (The  previous  law  called  for  four 
commissioners. )  The  act  continues  Chairman 
Frank  Page  in  office  for  his  unexpired  term,  his 
successor  to  be  appointed  for  six  years.  Three 
of  the  new  commissioners  will  have  2-year  terms 
beginning  April  1,  1921,  three  will  have  4-year 
terms  and  three  6-year.  The  chairman  is  to  give 
his  full  time  to  the  work  and  his  pay  will  be  fixed 
by  the  council  of  state.  (It  was  formerly  $5,- 
500.)  He  had  all  the  authority  of  the  commission 
when  it  is  not  in  session.  The  other  members 
receive  $15  a  day  and  traveling  expenses  ($10 
was  paid  formerly)  when  engaged  in  carrying  out 
the  duties  of  their  office. 

The  commission  is  to  employ  a  state  highway 
engineer,  whose  salary  is  to  be  fixed  by  the  com- 
mission with  the  governor's  approval,  to  hold  of- 
fice at  the  pleasure  of  the  commission  but  not  to 
exceed  4  years  without  reappointment.  A  total 
of  $50,000,000  is  authorized  for  the  work.  A 
system  of  roads  to  be  improved  by  the  state  is 
designated,  but  these  may  be  changed  by  the 
commission  on   objection  by  local  authorities  or 


otherwise.  The  first  work  of  the  commission  is 
to  post  at  the  court  house  door  in  each  county  a 
map  showing  the  routes  adopted,  60  days  being 
allowed  for  riling  objections. 

The  general  purposes  as  set  forth  in  the  open- 
ing section  of  the  act,  are  to  take  over,  establish 
and  maintain  approximately  5,500  miles  of  "hard- 
surfaced  or  other  dependable  highways"  running 
to  all  county  seats  and  all  principal  state  insti- 
tutions, and  linking  up  with  the  state  highways 
of  all  adjacent  states  and  with  national  highways, 
by  the  most  practicable  routes,  with  special  view 
to  the  development  of  agricultural,  ^commercial 
and  natural  resources. 

The  funds  are  to  be  apportioned  among  the 
nine  construction  districts  as  nearly  as  possible 
on  a  uniform  basis,  one-third  in  proportion  to 
the  area  of  the  district,  one-third  in  proportion 
to  the  population  and  one-third  in  proportion  to 
the  highway  mileage  of  the  district. 

It  is  declared  to  be  the  intention  to  establish 
a  state  system  of  highways,  hard-surfacing  them 
as  rapidly  as  possible  and  maintaining  the  entire 
system  in  the  most  approved  manner,  work  on 
the  various  lines  to  be  of  such  character  as  will 
lead  to  ultimate  hard-surfaced  construction  as 
rapidly  as  money,  labor  and  materials  will  per- 
mit, and  to  a  state  system  of  durable,  hard-sur- 
faced, all-weather  roads.  All  hard-surfaced  roads 
are  to  be  not  less  than  18  feet  wide  except  in 
unusual   eases. 
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Recent  Legal  Decisions 


RESOLUTION   OF  INTENTION   TO   IMPROVE   STREETS   HELD 
SUFFICIENT.    THOUGH    IRREGULAR 

In  an  action  in  the  Oklahoma  courts  by  prop- 
erty owners  to  have  certain  special  assessments 
levied  against  their  property  declared  null  and 
void,  for  the  reason  that  the  resolution  passed  by 
the  city  commissioners  did  not  declare  the  work 
or  improvement  necessary,  the  proceedings  were 
controlled  by  sections  722  and  733,  Snyder's  Stat- 
ute of  1909,  and  it  appeared  that  the  city  com- 
missioners passed  a  resolution  and  published  it 
the  required  length  of  time,  as  required  by  that 
statute;  the  resolution  notified  the  property  own- 
ers that,  if  no  protest  was  filed  within  15  days 
after  the  last  publication  of  the  resolution,  a  con- 
tract would  be  let  for  the  paving  and  guttering 
of  the  street,  and  no  protest  was  filed  by  the  prop- 
erty owners.  The  Oklahoma  Supreme  Court 
holds,  Oliver  v.  Pickett.  193  Pac.  526,  that  the 
resolution,  though  irregular  in  form,  in  not  ex- 
pressly declaring  that  the  improvement  was  nec- 
essary, is  not  invalid,  but  sufficient  to  give  the 
city  commissioners  jurisdiction  to  enter  into  a 
contract  for  the  improvement,  and  the  assess- 
ments  made   in   accordance   therewith   are- valid. 


EMPLOYMENT    OF    ROAD    COMMISSIONER    TO    SUPERVISE 
CONSTRUCTION   PROHIBITED   BY   STATUTE 

The  Arkansas  Supreme  Court  holds,  Hill  v. 
Cruce,  225  S.  W.  11,  that  Arkansas  Acts,  .1915, 
No.  383,  par.  5,  requiring  from  each  commissioner 
of  a  road  improvement  district  an  oath  that  he 
will  not  be  interested  in  any  contract  made  by 
the  board  of  commissioners,  amounts  to  an  ex- 
press prohibition  against  his  being  so  interested, 
and  therefore  renders  invalid  a  commissioner's 
employment  by  the  board  to  supervise  road  con- 
struction. The  court  considered  that  the  trial 
court  erred  in  holding  a  taxpayer  not  entitled  to 
judgment  against  the  commissioner  so  employed 
because  it  was  shown  that  the  contract  was  an 
advantageous  one  to  the  district.  The  Supreme 
Court  holds  that  if  the  contract  is  illegal  it  is 
unimportant  to  determine  whether  it  is  advan- 
tageous or  not,  as  its  validity  or  invalidity  is  not 
determined  by  balancing  its  advantages  against 
its  disadvantages. 


it  i-  received  and  opened  by  the  county  board, 
and  an  award  of  the  contract  to  such  bidder  is 
invalid. 


DISTINCTION    BETWEEN    URBAN    AND    INTERURBAN 
PASSENGER   CAR   TRAFFIC 

The  Wisconsin  Supreme  Court  holds,  in  an 
action  by  a  city  to  enjoin  an  electric  railway  and 
light  company  from  carrying  on  its  street  rail- 
way system  mterurban  passengers  and  freight, 
City  of  Milwaukee  v.  Milwaukee  Electric  Ry.  & 
Light  Co.,  180  X.  VV.  339.  that  urban  surface 
street  car  passenger  service  is  the  transportation 
of  passengers  in  suitable  cars  over  the  streets 
of  a  city  operated  so  as  to  permit  them  to  enter 
and  leave  the  cars  at  reasonable  intervals.  The 
initial  point  from  which  the  car  or  passenger 
comes  or  the  point  to  which  they  are  destined  is 
immaterial.  The  criterion  is  the  character  of  the 
service  rendered  by  the  cars  while  on  the  city 
streets.  If  that  is  an  ordinary  or  reasonable 
street  car  service  as  to  fitness  of  car,  rate  of 
speed  and  frequency  of  stops  for  passengers  to 
enter  and  leave,  then  while  on  the  city  streets 
such  service  is  street  car  service,  though  the  car 
may  come  from  or  enter  interurban  service  on 
the  same  trip.  It  is  also  held  that  as  to  a  given 
city  interurban  railway  passenger  traffic  is  the 
transportation  between  it  and  other  cities  or  mu- 
nicipalities of  passengers  without  thereby  ren- 
dering reasonable  or  the  prescribed  street  car 
service  in  such  city.  In  interurban  service  the 
streets  of  the  city  are  used  for  a  purpose  foreign 
to  their  dedication,  by  being  transformed  into  a 
right  of  way  for  a  commercial  railroad  which 
does  not  render  reasonable  street  service. 


In  letting  a  county  paving  contract  to  the  lowest 
bidder,  under  the  Nebraska  statute.  Rev.  St.  1913, 
§  3956,  the  specifications  and  proposals  for  bids 
called  upon  each  bidder  to  specify  the  time  when 
he  will  agree  to  commence  and  when  he  will  com- 
plete the  work,  if  awarded  the  contract,  and  provided 
that  liquidated  damages  shall  be  charged  against  the 
contractor  for  each  day's  delay  in  performance  be- 
yond the  contract  time.  The  Nebraska  Supreme 
Court  holds,  Root  v.  Douglas  County,  180  N.  VV. 
•1C,  that  in  such  a  case  the  time  of  performance  is 
an  essential  part  of  the  bid,  and,  where  omitted,  the 
bid  is  in  complete  and  not  responsive  to  the  pro- 
posal. In  such  event  the  bid  cannot  be  filled 
out,  nor  the  time  for  performance  inserted,  after 


WHERE    COMPETITIVE    BIDDERS    REQUIRED    TO    FURNISH 
THEIR  OWN  SPECIFICATIONS  FOR  PAVING,  ASSESS- 
MENT  AND    CONTRACT   ARE    VOID 

The  town  of  Milwaukee,  Ore.,  proceeded  by 
ordinance  under  its  charter  to  improve  a  street 
by  grading  and  paving,  payment  to  be  derived 
only  from  assessments  on  adjacent  property.  Un- 
der the  call  for  bids  embodied  in  the  second  pub- 
lished notice  it  abandoned  its  established  plans 
and  specifications  on  which  bids  had  been  in- 
vited, and  required  each  bidder  to  furnish  his 
own  specifications,  so  that  the  only  competition 
between  bidders  was  that  of  price.  In  an  action 
by  the  lowest  bidder  to  recover  damages  from 
the  town  for  its  failure  to  provide  a  fund  to  meet 
the  contract  price  of  the  paving  laid  by  the  plain- 
tiff, it  was  held,  Montague-O'Reilly  Co.  v.  Town 
of  Milwaukee,  Oregon  Supreme  Court,  193  Pac 
824,  that  the  proceeding  was  void  and  the  con 
tract  made  with  the  lowest  bidder  gave  it  no 
cause  of  action.  The  nature  and  quality  of  the 
pavement  to  be  laid  vitally  affected  the  question 
and  should  have  been  specified  in  advance.  The 
question  of  sufficiency  as  to  precision  of  the  plans 
and  specifications  was  not  here  involved.  It 
was  an  instance  of  the  total  absence  of  authorita- 
tive plans  and  specifications. 
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NEWS  OF  THE  SOCIETIES 


March  30— INTERNATIONAL  AS- 
SOCIATION OF  FIRE  ENGINEERS. 
Directors'  meeting.  Atlanta,  Ga.  bec- 
retary.    James    T.    Mulcahey.    Yonkers. 

N  Vp'ril  1  —  VANCOUVER  SECTION. 
kM&UCAN     INSTITUTE     OF     ELEC- 

T1a^iJ':-h™?ford  section. 

\MEF CAN  SOCIETY  OF  MECHANI- 
CAL  ENGINEERS.      City    Club,    Hart- 

f°*i»rii0Ii4-SAN     FRANCISCO     SEC- 
TION    AMERICAN  SOCIETY  OF  ME- 
CHANICAL  ENGINEERS. 
CH/„ril,       —    MERIDEN    SECTION. 
AMERICAN   SOCIETY  OF  MECHANI- 

CAALpr«-SRICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  Joint 
meeting  with  the  Association  of  Iron 
and  Steel  Electrical  Engineers.  Pitts- 

bUIIril  P 18-23  -  UNITED  STATES 
GOOD  ROADS  ASSOCIATION.  Greens- 

b0A°pril'ai-22— BANKHEAD  NATION- 
AL HIGHWAY  ASSOCIATION.  5th 
annual  convention.  Greensboro.  N.  L. 
Secretary,    J.    A.     Routree,    Birmlng- 

haAiiril122  —  REGIONAL  MEETING, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS'.  Joint  meeting  of 
Atlanta,  Birmingham,  New  Orleans 
sections       A.    S.    M.    E.    Council    to   at- 

ie5irtlMab-  METROPOLITAN  SEC- 
TION AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.  Joint  meet- 
ing with  American  Institute  of  Elec- 

trApHlE2f-RIRMINGHAM  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
AL  ENGINEERS.  Joint  meeting  with 
Atlanta.  Birmingham  and  New  Or- 
leans sections,  with  members  of 
Council    present.      Battle    House,    Mo- 

biApHl  a27—  AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.     Annual  conven- 

tl0AnpH"°US^-2i3TNTTED  STATES 
CHAMBER  ->F  COMMERCE.  9th  an- 
nual  meetin-      Atlantic   City.  N.   J. 

April  27-29  —  BUILDING  OFFI- 
CIAL'S CONFERENCE.  Seventh  an- 
nual  meeting       Cleveland.  Ohio. 

April II-29-MlD-CONTINENT  SEC- 
TION AMERICAN  SOCIETY  OF  ME- 
r*H  \NIC\L  ENGINEERS.  Joint  meet- 
ing' of  Chemical  Eng.  Societies.  City 
Auditorium  or  Convention  Hall,  lulsa. 

01April  29  —  EASTERN  NBWTQP^ 
SECTION  AMERICAN  SOCIETY  OF 
MECH  VNICAL  ENGINEERS.  Edison 
dub  Hall  Schenectady.^    ^cr^ 

AMERICAN  SOCIETY  OF  MECHANI- 
r'\T    ENGINEERS      Metrnpole  Hotel. 
'    „iy      ^^MISSISSIPPI      VALLEY 
ASSOCIATION        3d     annual     conven- 
tion.     New    Orleans.   La. 

May  4-7  — NATIONAL  FOREIGN 
TRADE  CONVENTION.  8th  conven- 
tion.     Cleveland,    Ohio. 

May  0-11  AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  7th  annual 
convention.      Buffalo. 

May  11-12— SOUTHWEST  WATER 
WORKS  ASSOCIATION.  Shirvin  Hotel 
Headquarters,  Oklahoma  City,  Okla. 

Hay  9-12  — SOUTHWEST  WATER 
WORKS  ASSOCIATION.  Oklahoma 
City.      Headquarters    Skirvln    Hotel. 

May  17-19— NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort  Wayne   .Ind. 

May  19  —  SAN  FRANCISCO  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL   ENGINEERS. 

May  20  -  -  AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  370th 
meeting.  Engineering         Societies 

Building.    New    York    City. 

Mav  23-2«  —  AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS. 
Spring  meeting.  Congress  Hotel, 
Chicago. 


June — CONFERENCE  OF  MAYORS 
AND  OTHEK  CITY  OFFICIALS,  State 
of  N.  Y.  12th  Annual  Conference. 
Elmira,  N.    Y. 

Juue  «-10 — AMERICAN  WATER 
WORKS  ASSOCIATION.  Annual  con- 
vention at  Cleveland,  Ohio.  Sec- 
retary.   J.    M.    Diven,     153     West    71st 


St..    Nt 


York. 


June  7-9 — NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.      San   Francisco,  Cal. 

June  21-24  —  AMERICAN  INSTI- 
TUTE OF  ELECTRICAL  ENGI- 
NEERS. Annual  and  Pacific  Coast 
Convention.      Salt   Lake    City. 


AMERICAN      ENGINEERING 
COUNCIL 

The  Committee  on  New  York  State 
Government  Reorganization  of  the 
American  Enginering  Council  of  the 
Federated  American  Engineering  Soci- 
eties declares  in  reports  to  the  chairman 
of  the  Joint  Judiciary  Committees  of 
the  Senate  and  Assembly  that'  any  cor- 
poration or  business  interest  would  go 
into  bankruptcy  if  its  affairs  were  con- 
ducted as  are  those  of  the  state  of 
New  York. 

The  report,  after  a  careful  studv  of 
the  whole  problem,  and  particularly  its 
engineering  aspects,  urged  the  passage 
of  the  three  state  reorganization 
amendments  for  consolidation  of  state 
departments,  an  executive  budget  sys- 
tem and  a  four-year  term.  Duplication 
and  lapse  of  work,  as  also  waste  and 
delays  due  to  lack  of  responsibility 
should  be  prevented.  All  work  of  a 
similar  character  should  be  under  one 
department.  Departments  can  be  sub- 
divided into  bureaus  to  handle  their 
work,  but  bureaus  should  not  be  du- 
plicated. Departments  of  public  works 
and  of  conservation  would  be  most  im- 
portant divisions  of  the  state  govern- 
ment. 

A  large  proportion  of  the  expenses  of 
the  state  are  incurred  for  public  works. 
It  is  absolutelv  necessary  that  work 
done  should  be  grouped  into  depart- 
ments. Both  engineering  and  architec- 
tural functions  should  be  grouped  un- 
der the  Department  of  Public  Works 
where  they  can  be  systematically  and 
efficiently  managed  without  duplication 
and  waste  of  public  funds. 

Great  economies  can  be  attained 
through  the  Departments  of  Public 
Works  and  of  Conservation.  If  large 
enterprises  are  to  be  handled  efficiently 
it  is  of  vital  importance  to  have  one 
man  in  authority  with  respect  to  policy, 
finance,  labor,  materials  and  other  con- 
trolling items,  who  can  be  reached  with- 
out delay.  To  correct  the  evils  caused 
by  the  present  unsystematic  methods, 
there  is  a  strong  demand  for  retrench- 
ment, and  to  secure  this  result,  a  com- 
plete budget,  prepared  by  the  governor 
and  embodvine  a  plan  of  proposed  ex- 
penditures,   would    be    most    effective. 


PERSONNEL  RESEARCH  FEDERA- 
TION 

Under  the  auspices  of  the  National 
Research  Council  and  Engineering 
Foundation,  the  Personnel  Research 
Federation  was  organized  March  15  to 
bring  about  interchange  of  research  in- 
formation among  the  2f>0  organizations 
that  are  engaged  in  personnel  research 


in  the  United  States.  The  Personnel 
Research  Federation  will  collect  re- 
search information,  will  encourage  re- 
search through  individuals  and  organ- 
izations and  will  co-ordinate  research 
activities. 

The  temporary  officers  elected  were: 
Chairman,  Robert  M.  Yerkes,  repre- 
senting National  Research  Council ; 
vice-chairman,  Samuel  Gompers,  repre- 
senting American  Federation  of  Labor; 
treasurer  Robert  W.  Bruere,  represent- 
ing Bureau  of  Industrial  Research ; 
secretary,  Alfred  D.  Flinn.  represent- 
ing Engineering  Foundation ;  acting 
director,  Beardsley  Ruml,  assistant  to 
the  president  of  Carnegie  Corporation 
of  New  York. 

BROOKLYN    ENGINEERS'    CLUB 

The  informal  librap'  meeting  on 
March  17  was  devoted  to  a  continuation 
of  the  "Discussion  of  the  Brooklyn 
Transit  Situation,"  led  bv  Hon.  Henry 
H.  Curran,  president  of  the  Borough 
of  Manhattan,  and  Hon.  Herman  A. 
Metz,  former  comptroller  of  the  City 
of  New  York. 

NEW      YORK      SECTION      AMERICAN 
SOCIETY    OF    CIVIL    ENGINEERS 

A  regular  business  meetiner  was  held 
Marcli  16  at  the  Engineering  Societies 
Building. 

"Streets  and  Parks  of  the  Metropoli- 
tan District"  were  discussed  by  Charles 
Wellford  Leavitt,  landscape  engineer, 
who  introduced  the  subject,  and  by  a 
number  of  other  speakers.  Among  those 
invited  to  participate  in  the  discussion 
were  F.  D.  Gallatin,  commissioner  of 
parks.  Borough  of  Manhattan;  Jay 
Downer,  engineer  and  secretary,  Bronx 
Parkway  Commission ;  Amos  Schaef- 
fer,  consulting  engineer,  Borough  of 
Manhattan;  Frederick  S.  Greene,  for- 
mer commissioner  of  New  York  State 
Highways;  Palmer  Campbell,  park 
commissioner,  Hudson  County.  New 
Jersey ;  Charles  Whiting  Baker,  mem- 
ber. Palisades  Park  Commission ;  Ar- 
nold W.  Brunner,  architect,  president, 
Fine  Arts  Federation ;  George  B.  Ford, 
consultant  to  City  Planning  Commis- 
sion, New  York  City. 

MINNESOTA    SURVEYORS'    AND    EN- 
GINEERS'   SOCIETY 

This  society  at  its  convention  in  St. 
Paul  on  February  21-23  ratified  the 
constitution  of  the  proposed  Minneso- 
ta Federation  of  Architectural  and  En- 
gineering Societies  and  raised  the  dues 
to  take  care  of  this  additional  expense. 
It  also  endorsed  the  proposed  regis- 
tration law  for  architects  and  engi- 
neers. 

ENGINEERING    SOCIETY    OF 
WISCONSIN 

At  its  annual  meeting  in  Madison  on 
February  21-23,  the  Engineering  So- 
ciety of  Wisconsin  elected  as  president 
Prof.  C.  I.  Corp.  and  as  vice-president, 
Jerry  Donohue.  Resolutions  were 
passed  advocating  that  the  state  legis- 
lature compel  the  licensing  of  engi- 
neers, that  a  college  of  agriculture  be 
established  at  the  state  university  and 
that  the  St.  Lawrence  river  be  deep- 
ened for  the  use  of  ocean  liners. 

WISCONSIN    STATE    DRAINAGE 
ASSOCI \TIOV 

The  Wisconsin  State  Drainage  As- 
sociation has  elected  the  following  of- 
ficers :  President.  G.  R.  Hall;  vice- 
president.  Jerry  Donohue ;  treasurer, 
Anton  Brost  ■  secretary.  Prof.  E.  R. 
Jones ;  and  assistant  secretary,  O.  R. 
Zeasman. 
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New  Appliances 


Describing  New   Machinery.    Apparatus.  Materia  and  Method,  and  Recent  Interest  in»j  Installation, 


TURNTABLE    INSTALLED   ON   STJB-GORADE 


TRUCK    BEING    REVOLVED  ON   TURNT    ABLE 


lilt;   TRUCK  TURNTABLE 

The  Hus  truck  turntable,  invented, 
adapted  and  manufactured  by  the  Hug 
Lumber  &  Construction  Company,  is 
designed  to  turn  trucks  on  the  sub- 
grade  of  a  highway  between  the  con- 
crete road  forms.  It  is  a  light,  portable 
apparatus  built  in  two  sizes  for  1-ton 
Ford  trucks  or  for  2  or  2V2  -ton  trucks 
and  can  easily  be  shifted  by  two  men 
as  the  work  advances. 

In  operation,  the  truck  is  run  onto 
the  turntable  till  the  truck  wheels  strike 
the  burnper  and  one  of  the  rear  wheels, 
driving  on  the  ground,  revolves  the 
turntable  by  the  power  of  the  truck  en- 
gine. A  loaded  truck  can  thus  be  re- 
volved 180  degrees  in  8  seconds  and  the 
turntable  switched  back  to  original  po- 
sition by  one  man.  It  very  much  expe- 
dites the  delivery  of  materials  to  the 
concrete  power  mixer  and  facilitates 
passage  of  trucks  on  the  sub-grade,  the 
turntable  being  placed  at  one  side  of  the 
roadway   to   give   clearance  bevond   it. 

HOLT    CATERPILLAR    TRACTORS 

Holt  caterpillar  tractors  are  made  in 
5-ton  and  in  10-ton  sizes  and  have  a 
draw-bar  h.  p.  of  25  and  40,  respective- 
ly, at  a  speed  of  3  miles  per  hour. 
The  weights  are  9,400,  19,000  pounds 
and  they  are  especially  recommended 
for  road  work,  particularly  for  hauling 
cranes  or  wheeled  scrapers. 

A  5-ton  caterpillar  tractor  with  three 
men  will  handle  more  dirt  in  one  day 
than  eight  or  ten  good  teams.  It  loads 
at  a  speed  of  1.57  miles  per  hour,  hauls 
the  loading  scraper  at  a  speed  of  3 
miles  per  hour  and  returns  the  empty 
scrapers  at  a  speed  of  5.71  miles  per 
hour. 

A  time  schedule  for  a  5-ton  machine 
hauling  four  2-wheel  scrapers  150  feet 
gives  the  trip  time  as  3  minutes  and  5 
seconds  and  the  yardag;e  as  390  in  8% 
hours.  Hauling  one  mile  the  trip  time 
was  32  minutes  and  the  yardage  38. 
These  results  included  more  than  15 
per  cent   allowance   for  lost   time. 

One  operator  with  two  5-ton  cater- 
pillars, six  2-wheel  scrapers  and  four 
men  handled  an  average  of  400  yards 
per  day  to  a  distance  of  12,000  feet. 


MONARCH  ROLLERS 

Tin-  Good  Roads  Machinery  Com- 
pany,  Inc.  catalog  of  Monarch  steam 
road  rollers  illustrates  and  describes 
the  principal  features  of  the  10  and  12- 
ton  steam  road  rollers  with  two  speeds, 
differential  gear  and  high  steam  dome. 
They  are  provided  with  48  detachable 
picks  I'm-  use  on  worn  stone  roads  and 
streets  and  with  a  belt  wheel  for  oper- 
ating  a  stone  crusher.  They  can  climb 
a  20  per  cent  grade  and  are  efficient 
as  traction  engines.  The  roller  is  eas- 
ily and  quickly  transformed  to  a  trac- 
tion engine  by  removing  the  tw     middle 


by  das'  or  by  night,  that  is  unaffected 
by  rain  or  snow,  requires  no  replace- 
ment, and  does  not  damage  automobiles 
or  jeopardize  life  or  property.  It  elim- 
inates the  collision  hazards  of  the  old 
i.md  signal. 

I-OWF-HOX      IMUSTRIAL     TRACTOR 

The  Powerox.  manufactured  by  the 
Barrett-Cravens  Company,  is  a  4  x  13- 
foot  tractor  designed  for  heavy  duty  in 
factory  or  inter-plant  service  and  for 
light  to  medium  construction  work 
where  a  very  small  unit  is  needed.  If 
used  as  a  carrier  it  will  transport  3.000 
pounds  and  as  a  tractor  will  pull  40,- 
000    pounds.      The    engine    clutch    and 


ROAD    ROLLER,    SCRAPER    AND 
TRACTI  »R 

trout  rolls,  replacing  them  with  a 
spreader,  and  adding  traction  cleats  to 
the  rear  drivers.  They  can  lie  equipped 
with  a  scarifier  attachment  having  nine 
heavy  manganese  steel  teeth  that  may 
be  adjusted  to  any  definite  cuts  of  1 
to  6  inches. 

The  Monarch  tandem  roller  is  built 
in  6-ton  and  9-ton  sizes,  and  has  a 
steering  device  that  consists  of  an  os- 
cilating  steam  engine  by  which  the  rear 
rollers  can  be  set  to  the  desired  posi- 
tion before  starting  to  roll. 

MUSHROOM  TRAFFIC  LIGHT 

Milwaukee  Mushroom  traffic  light, 
manufactured  by  the  Electrical  &  Spe- 
cialty Company,  is  designed  for  instal- 
lation in  the  pavement  or  roadway,  and 
is  provided  with  a  very  strong  spherical 
segmental  shield  that  deflects  or  sup- 
ports front  wheels  without  injury.  It 
provides   a   signal   that   is   easily  visible 


TRACTOR   AM'  CARRIER 

transmission  form  a  unit  power  plant 
located  in  front  and  with  the  radiator 
in  its  rear  and  power  is  applied  to  its 
rear  wheels  through  a  worm  gear 
drive,  rear  axle  fully  enclosed.  It  has 
a  front  wheel  steer  and  short  wheel 
base,  giving  a  very  short  turning  radius. 
Many  types  of  bodies  can  be  supplied 
and   in  formation   is  given  on   demand. 

STEKl,     ROAD    FORMS 

A  10-page  booklet  has  just  been  pub- 
lished by  the  Lakewood  Engineering 
Company,  Cleveland,  describing  the 
I.akewood-Hotchkiss  line  of  steel 
forms  for  road,  sidewalk,  curb,  gut- 
ter, culvert,  foundation  and  wall  con- 
struction. It  is  profusely  illustrated 
and  shows  the  application  of  the  Lake- 
wood-Hotchkiss  method  of  construc- 
tion, which  is  claimed  to  secure  bet- 
ter concrete  and  perfect  expansion 
joints. 
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INDUSTRIAL  NOTES 


PERSONALS 


ASH    BARREL,    RETIUVER 

A  push  cart  manufactured  by  J.  T. 
Lynch  for  returning  empty  ash  recep- 
tacles from  the  curb  to  the  rear  of 
premises  has  a  curved  frame  work 
which  will  hold  three  of  the  largest 
sugar  barrels  in  a  row  and  three 
smaller  barrels  can  be  placed  inside 
them.  This  returner  has  been  loaded  in 
service  with  eleven  miscellaneous 
kinds  of  ash  receptacles  at  one  time. 
There  were  all  shapes  and  sizes  from 
regular  barrels  to  wash  tubs,  baskets 
and  boxes. 


of  special  type  in  which  all  of  the 
moving  parts  are  inside  a  grease  cham- 
ber, reducing  friction  to  a  minimum 
and  preventing  waste  of  oil  or  grease. 
The  solid  roller  bearings  are  dirt  and 
waterproof  and  are  held  in  position  by 
a  simple  positive  lock. 


BARREL  RETURNER  CARRYING 
7  RECEPTACLES 

In  cities  where  receptacles  are  not 
restricted  there  are  about  14  different 
kinds  of  receptacles  commonly  used 
and  30  or  40  others  used  to  some  ex- 
tent.    This  "returner"   takes  them  all. 

The  illustration  shows  the  returner 
loaded  with  7  receptacles— 2  barrels,  3 
tubs  and  two  baskets.  One  man  can 
push  it  easily  with  one  hand  as  it  has 
rubber-tired  wheels  and  can  be  pushed, 
when  loaded,  by  one  man  with  one 
hand.  The  two  pilot  wheels  are  needed 
only  when  loading  the  "returner"  or 
in  going  down  steps  and  terraces. 

The  iron  frame  is  built  of  angle  iron 
and  the  curved  portions  are  well  braced 
and  rigid.  It  is  6%  feet  long  and 
weighs  only  about  50  pounds.  The 
usual  load  is  not  over  70  or  so  pounds. 
One  man  with  this  returner  can  do  the 
work   of  two  men  without  it. 


GIANT    MINE!     CARS     AMI     WHEELS 

The  2-ton  Giant  mine  cars  made  by 
the  Judy  Manufacturing  Company  are 
of  all-steel,  sturdy,  compact,  construc- 
tion suitable  for  tunnel  service  and  are 
mounted  on  Giant  roller-bearing  wheels 


GOAL    TAR    PRODUCTS 

Lewis  road  tar  and  Lewis  improved 
coal  tar  pitch  filler,  manufactured  by 
the  S.  J.  Lewis  Manufacturing  Com- 
pany, are  extensively  used  for  road 
pavements  in  many  places. 

The  specifications  for  Lewis  road  tar 
pitch  require  a  specific  gravity  between 
1.22  and  1.28,  a  meltin"  point  of  not 
less  than  100  degrees  Fahrenheit,  in- 
stallation temperature  of  not  less  than 
328  Fahrenheit  and  a  carbon  of  not 
less  than  12  per  cent  or  more  than  25 
per  cent. 


CONWAY    ASI'HAI.TUM   PRODI  ITS 

Asphaltum  paint  and  products  man- 
ufactured by  the  R.  S.  Conway  Com- 
pany, refiners  and  shippers  of  natural 
asphalt,  are  prepared  to  meet  the  re- 
quirements of  road  builders,  pavers 
and  builders  and  are  offered  for  use 
as  asphalt  fillers  for  brick,  creosoted 
block  and  granite  pavements  and  for 
expansion  joints,  for  penetration  road 
work  and  for  the  preservation  of  wood 
and  metal  and  for  waterproofing  con- 
crete walls,  cisterns,  vats,  pipes  and 
other  uses.  They  are  extensively  used 
in  the  city  of  Chicago  and  in  many 
other  municipalities. 


CHICAGO  INCINERATOR   CO. 

The  Chicago  Incinerator  Co.,  erec- 
tors of  the  B.  E.  E.  &  Goeder  incinera- 
tors and  furnaces  for  low-grade  fuel 
and  factory  waste,  have  removed  their 
offices  from  320  East  North  Water 
street  to  2131  South  Turner  avenue, 
Chicago. 


DWIGHT     I'.    ROBINSON     *     CO.     INC. 

Dwight  P.  Robinson  &  Company,  In- 
corporated, a  large  firm  of  engineers 
and  constructors  of  New  York,  has  re- 
cently opened  branch  offices  in  Montreal 
in  the  Dominion  Express  building. 
Alexander  C.  Barker,  vice-president,  is 
in  charge  of  the  office.  The  company 
is  a  consolidation  of  Westinghouse- 
Church,  Kerr  &  Co..  Inc.,  and  Dwight 
P.  Robinson  &  Co..  Inc. 


2-TON  TUNNEL  CAR   WITH    ROLLEB   BEARING    WHEELS 


Philips,  Hiram  D.,  assistant  division 
engineer  of  the  Massachusetts  State 
Department  of  Public  Works,  Bureau 
of  Highways,  has  been  appointed  en- 
gineer of  District  2,  Franklin  and 
Hampshire  counties,  Conn. 

Scheible,  Charles  F.,  has  been  ap- 
pointed Director  of  Public  Service, 
Youngstown,  Ohio. 

Marks,  Major  Edwin  H.,  is  now  in 
charge  of  the  division  of  engineering 
in  the  area  of  Duluth. 

Hoffeditz,  W.  L.,  paving  engineer, 
of  Twin  Falls,  Idaho,  has  been  ap- 
pointed city  engineer  of  Colorado 
Springs,   Colo. 

Elder,  Donald  C,  has  been  appointed 
engineer  of  Marshall  county,  Iowa. 

Smithley,  Charles,  has  been  appointed 
engineer  of  Geary  county,  Kansas,  to 
succeed  G.  A.  Russell,  who  has  re- 
signed. 

Tripp,  Robert  D.,  formerly  city  man- 
ager and  engineer  of  Petosky,  Mich., 
has  been  engaged  as  road  engineer  for 
Emmett  county,  Mich. 

Reed,  William  B.,  of  Weedsport,  N. 
Y.,  has  been  named  third  deputy  com- 
missioner of  highways  with  headquar- 
ters at  Albany.  He  is  succeeding 
Charles  Van  Amburg,  of  Binghamton. 
Mieron,  Frederick  C,  an  engineer 
with  the  New  Jersey  State  Highway 
Commission,  died  on  January  19  at 
Lakewood,  N.  J. 

Garvin,  Samuel  H..  has  been  ap- 
pointed city  manager  of  Bowling  Green, 
Ky. 

Hambrecht,  Albert  L..  was  appointed 
State  Division  Engineer  of  Division 
No.  1,  Wisconsin  Highway  Commis- 
sion, with  offices  in  Madison,  to  suc- 
ceed W.  C.  Buetow,  who  is  now  at  the 
main  offices  of  the  Highway  Commis- 
sion. 

Mahnke,  Edward,  has  been  re-elected 
building  commissioner  of  the  city  of 
Waterloo,  Iowa. 

Rogers,  C,  J.,  has  been  appointed 
county  engineer  of  Jefferson  county, 
Ala. 

Lemmon,  Major  G.  T.,  formerly  res- 
ident engineer  in  charge  of  the  work 
in  13  counties  of  the  Virginia  State 
Highwav  Commission,  has  been  trans- 
ferred to  Richmond,  where  he  will  be 
in  charge  of  15  counties. 

Eckart.  Nelson  A.,  has  been  ap- 
pointed chief  assistant  city  engineer  of 
San  Francisco,  to  succeed  Mr.  Geary. 
Boone.  Louis  C,  of  Rowesville,  S. 
C,  has  been  appointed  engineer  of 
Orangeburg  county.  S.  C. 

Owens,  T.,  has  been  appointed  city 
engineer  of   Port  Angeles,  Wash. 

Barnard,  Edward  D.,  commissioner 
of  the  International  Boundary  Com- 
mission, died  in  Washington  on  Feb- 
ruary  B. 

Fisher,  James  F„  formerly  engineer 
of  Williamsport,  Pa.,  died  on  Febru- 
ary 5  at  Muncie,  Ind. 

Taylor,  Major  Clyde  V  ,  lias  resigned 
from  the  United  States  Indian  Irriga- 
tion Service  with  which  he  served  for 
six  years,  and  will  engage  in  private 
.  ngineering  practice  at   Reno,  Nevada. 
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Costly  Railroad  Re-location 

Shifting  15  miles  of  double-track  railroad  around  Huffman  dam,  Miami  Con- 
servancy District,  required  excavating  657,000  yards,  mostly  rock  in  one  cut 
120  feet  deep,  placing  390,000  yards  of  embankment,  cost  more  than  $3,237,000. 


-*• 


SHOWS    TIIK    FULL    SCOPE    OF    THE    WORK      OF       EXCAVATION,      WITH      TWO      WELL 

DRILLS     I\     THE     FOREGROUND      WD    TH  E  STEAM  SHOVEL.  DUMP  CAR  TRAIN 

AND    [NGERSOLL    ROCK    DRILLS  IN   THE   BACKGROUND. 


The  $25,000,000  Hood  protection  works  in  the 
Miami  valley,  Ohio,  that  are  now  in  an  advanced 
stage  of  construction  by  the  Miami  Conservancy 
Commission,  include  the  Huffman  dam,  an  earth 
embankment  65  feet  high,  3,340  feet  long  and 
nearly  400  feet  wide  at  the  base,  which  contains 
1.547,000  yards  of  earth  and,  impounding  the 
drainage  area  of  671  square  miles,  forms  a  re- 
tarding basin  that  has,  in  a  flood  like  the  dis- 
astrous one  of  1913,  a  submerged  area  of  7,300 
acres  and  retains  124,000  acre-feet  of  water  with 
an  average  maximum  depth  of  17  feet  and  a 
possible  maximum  depth  much  greater. 

The  dam  is  built  across  the  valley  of  the  Mi- 
ami river  at  a  point  about  6  miles  above  the  city 
of  Dayton  and  at  a  point  where  there  were  lo- 
cated the  two  double  tracks  of  the  Erie  and  Big 
Four  Railroads  at  an  elevation  about  60  feet 
below  the  top  of  the  dam. 


DIVERSION    AND    ELEVATION    OF    TRACKS 

Both  roads  have  large  and  costly  yards  in 
Dayton,  the  elevations  of  which  could  not  be 
changed,  and  as  the  greatest  permissible  grades 
from  these  yards  would  not  bring  the  track  level 
within  35  feet  of  the  top  of  the  dam  at  the  dam 
site  it  was  necessary  to  divert  the  alignment  of 
both  roads  to  a  point  beyond  the  end  of  the  dam. 
This  necessitated  a  long,  deep  cut  through  the 
rocky  hillside,  beyond  which  the  still  ascending 
tracks  continued  for  a  long  distance,  below  the 
level  of  the  flow  line  in  the  reservoir,  making  it 
necessary  to  protect  the  tracks  by  very  heavy 
levees  on  both  sides  to  exclude,  in  time  of  flood, 
the  water  that  will  then  fill  the  basin  through 
which  the  tracks  pass. 

The  two  double-track  systems  are  combined  to 
form  a  single  four-track  system  for  the  purposes 
of  re-location,   and  were  built    14   feet   apart  on 
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centers  for  the  first  7  miles  from  Dayton  to  a 
point  a  mile  beyond  the  dam,  where  the  distance 
between  tracks  is  increased  to  60  feet  to  the  end 
of  the  re-location,  which  is  about  15.22  miles 
long.  The  tracks  are  run  on  a  grade  of  0.3  per 
cent  to  a  point  in  the  retarding  basin  beyond  the 
dam,  where  they  reach  the  elevation  of  the  flow 
line.  The  new  location  is  nearly  8,000  feet  longer 
than  the  original  location  of  the  two  double-track 
systems,  and  it  also  involves  an  increase  of  93 
degrees  in  curvature  and  a  considerable  increase 
in  grades,  which  with  operating  expenses,  to- 
gether with  some  'Other  items  of  maintenance, 
are  capitalized  at  $579,974.  This  sum  added  to 
$2,717,120,  makes  a  total  charge  to  the  Conserv- 
ancy District  of  $3,237,094,  exclusive  of  the  cost 
of  right-of-way  amounting  to  345  acres. 

HUFFMAN    DAM    CUT 

The  principal  feature  of  the  re-location  is  the 
■deep  cut  in  which  the  tracks  pass  about  400  feet 
south  of  the  south  end  of  the  dam  and  at  an  ele- 
vation 35  feet  below  its  crest.  This  involves  a 
rock  cut  120  feet  in  maximum  depth,  4,500  feet 
long,  72  feet  wide  at  the  bottom  and  very  much 
wider  at  the  top,  where  about  54,000  yards  of 
earth  were  excavated.  The  remaining  593,000 
yards  of  spoil  was  rock,  consisting  of  a  35-foot 
stratum  of  Brassfield  formation,  44  feet  of  Elk- 
horn  and  41  feet  of  Cincinnatian  formation. 

All  of  the  rock  was  drilled  by  hve  Ingersoll- 
Rand  E-44  steam  drills,  four  well  drills  and  two 
jackhammer  drills.  The  rock  drills  averaged  60 
to  65  feet  of  3' 4  to  3T/2-inch  holes  in  each  10-hour 
shift.  The  well  drills  averaged  to  40  to  50  feet 
in  10  hours.  About  90  per  cent  of  the  holes  were 
sprung  and  then  charged  with  from  100  to  250 
pounds  of  45  per  cent  Du  Pont  or  Aetna  dyna- 
mite, which  was  used  after  so  many  springs  had 
been  encountered  that  the  original  use  of  am- 
monia dynamite  was  superseded. 

The  Brassfield  stratum  was  sufficiently  solid 
to  be  excavated  ona  1:1  slope  with  a  8-foot  berm 
at  the  foot.  The  Elkhorn  stratum,  which  is  much 
softer,  was  greasy  and  was  excavated  on  a  1^:1 
slope,  with  a  4-foot  berm  at  the  foot.  This  could 
have  been  accomplished  by  the  steam  shovel  with- 
out blasting,  but  the  rock  was  so  tough  that 
blasting  was  economical.  The  Cincinnatian  for- 
mation consisted  of  layers  of  limestone  separated 
by  laminations  of  shale,  which  when  first  exposed 
was  hard,  but  softened  and  sloughed  so  rapidly 
by  exposure  that  in  a  month  it  could  be  picked 
to  pieces.     It  was  excavated  on  a  1:1  slope. 

BLASTING 

The  blasted  rock  was  handled  by  two  70-ton 
C  Bucyrus  steam  shovels  working  together  one 
10-hour  shift,  and  by  one  of  these  shovels  work- 
ing continuously  day  and  night.  The  shovels 
handled  an  average  of  about  4,000  yards  each  per 
10-hour  shift,  loading  it  into  standard  gauge  12- 
yard  Western  dump  cars  hauled  by  locomotives 
and  used  for  making  the  embankment  and  levees. 

When  the  steam  shovel  was  operated  on  the 
same  level   as  the   dump  cars,  the  rock  was  ex- 


cavated in  16-foot  lifts  and  the  holes  were  spaced 
13  feet  apart.  When  the  cars  stood  on  the  lift 
above  the  steam  shovel  track,  the  rock  was  exca- 
vated in  8-foot  lifts  in  which  the  holes  were 
spaced  about  7  feet  apart  At  the  bottom  of  the 
cut  the  last  lift  was  28  to  30  feet  high  and  2,500 
feet  long. 

Enough  explosive  was  used  to  shatter  the  rock 
and  throw  it  into  a  long  windrow,  which  was  re- 
moved by  the  steam  shovels  traveling  from  end  to 
end  and  loading  it  into  dump  cars  alongside.  The 
excavation  was  made  by  the  Walsh  Construction 
Company,  Davenport,  la.,  under  the  superintend- 
ence of  W.  A.  Durkin  and  was  accomplished  with- 
out serious  injury  of  any  of  the  employees. 

EMBANKMENTS 

The  grade  between  Dayton  and  the  dam  is 
wholly  in  embankment  which  required  106,000 
yards  more  material  than  was  available  from  the 
cuts.  The  construction  of  the  levees  also  re- 
quired so  much  embankment  that  the  embank- 
ment and  fills  for  the  total  job  were  unbalanced 
by  an  amount  of  400,000  yards,  most  of  which 
was  secured  by  increasing  the  width  of  the  cut 
and  the  remainder  by  opening  borrow  pits. 

Between  Dayton  and  the  dam  two  railroad 
bridges  were  eliminated  by  the  construction  of 
a  cut-off  channel  in  the  river  which  required  the 
excavation  of  34,000  yards  of  material  by  clam- 
shell buckets  and  10,000  yards  by  teams  and 
scrapers. 

On  the  upstream  side  of  the  dam  there  are  twin 
levees  200  feet  apart,  35  feet  in  maximum  height 
and  lyi  miles  long,  together  requiring  469,000 
yards  of  embankment,  nearly  three-fourths  of 
which  were  taken  from  the  Huffman  cut.  About 
40,000  yards  were  furnished  by  excavating  be- 
tween the  levees  with  an  elevating  grader  and 
dump  wagon  for  the  sub-grade  of  the  railway 
tracks.  For  3  miles  the  embankment  in  wet, 
miry  soil  was  obtained  by  side  borrow  with  ele- 
vating grader,  constructing  a  narrow  embank- 
ment which  was  afterwards  widened  by  side 
dump  from  cars  hauling  spoil  from  the  steam 
shovels  in  the  cut. 

TRACK    LAYING 

The  tracks  were  laid  with  90-pound  rails  and 
creosoted  7  x  8-inch  ties  81/  feet  long  and  18 
inches  apart  on  centers.  Standard  tie  plates  are 
used  on  all  curves  and  the  road  is  ballasted  with 
gravel  having  a  minimum  thickness  of  12  inches 
below  the  bottoms  of  the  ties  and  requiring 
3,490  cubic  yards  per  mile  of  single  track. 

Because  it  was  necessary  to  shift  the  original 
location  of  the  tracks  near  the  dam  in  order  to 
commence  construction  on  the  outlet  conduit  at 
the  earliest  possible  date,  a  preliminary  re-loca- 
tion about  1  J<3  miles  long,  was  made  which  re- 
quired 33,800  yards  of  rock  excavation  and  pro- 
vided for  traffic  during  two  years  before  the 
permanent  re-location  was  completed. 

The  work  was  done  by  contract  and  was  exe- 
cuted under  the  supervision  of  railroad  engineers 
and  of  the  division  and  the  assistant  engineers  of 
the  Conservancv  Commission,  of  which    Arthur 
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E  Morgan  is  chief  engineer  and  Charles  H.  Paul 
assistant  chief  engineer.  It  was  described  in  the 
"Mianii  Conservancy  Bulletin"  for  October,  from 
which  the  accompanying  illustrations  are  re- 
printed. 


Sand  Filters  for 
Small  Sewage  Plants 

By  W.  A.   Hardenbcrgli 

When  suitable;  construction  requirements 
of  several  state  health  boards. 


In  a  recent  issue  the  disposal  of  the  effluent  from 
residential  and  other  small  sewage  treatment  plants 
by  means  of  sub-surface  irrigation  was  discussed  at 
some  length,  and  the  recommendations  of  various 
state  boards  of  health  were  given. 

Under  certain  conditions  this  method  of  treat- 
ment is  best  suited  for  residence  and  small  com- 
munity use.  These  conditions  include  a  well-laid 
distribution  area  and  a  porous  soil.  The  latter,  un- 
fortunately, cannot  always  be  secured,  and  costly 
substitutes  must  be  found.  Also,  in  the  case  of  in- 
stitutions using  fairly  large  quantities  of  water,  a  con- 
siderable area  is  required.  Finally,  the  effluent  is 
applied  to  the  soil  in  the  manner  best  suited  to 
cause  pollution  of  ground  water. 

Intermittent  sand  filtration  yields  very  good  final 
effluent ;  but  considerable  care  is  necessary  for 
proper  operation.  Where  this  care  can  be  secured, 
the  small  sand  filter  will  prove  most  satisfactory. 
The  only  local  necessity  is  sufficient  fall  to  allow 
the  filter  to  operate.  With  the  ordinary  septic  tank, 
siphon  and  sand  filter,  about  5  feet  of  fall  is  usually 
needed.  The  presence  of  local  sand  supplies  will 
reduce  the  cost. 

The  Illinois  State  Board  of  Health  does  not  rec- 
ommend the  use  of  the  sand  filter  in  cases  where 
less  than  25  people  contribute  sewage.  A  depth  of 
sand  of  three  feet  is  recommended,  with  a  carefully 
constructed  underdrain  system  of  drain  tile  and 
graded  gravel.  The  area  of  the  installation  is  fig- 
ured on  the  basis  of  one  acre  for  every  750  people. 
This  would  give  about  1,450  square  feet  for  the 
minimum  installation  of  25  persons.  Three  beds 
are  recommended,  allowing  the  use  of  two  beds  al- 
ternately, while  the  third  is  being  cleaned,  repaired 
or  rested. 

Particular  attention  is  called  to  the  necessity  of 
supervision.  The  beds  should  be  visited  every  few 
days.  At  intervals  of  a  month  or  so  it  becomes 
necessary  to  rake  or  scrape  the  bed  slightly,  so  as 
to  break  up  the  surface  mat.  Furrowing  or  cover- 
ing may  be  necessary  in  cold  climates  in  the  winter. 

The  Public  Health  Service  has  published  in  Bul- 
letin No.  101  the  result  of  investigations  of  house 
and  small  community  sewage  disposal  carried  on  by 
Frank  and  Rhynus.  The  recommendations  given 
here  are :  Thirty  square  feet  per  capita  of  sand  beds 
for  flows  of  20  gallons  per  person  per  day;  forty- 
five  square  feet  of  sand  beds  per  capita  for  flows 
of  100  gallons  per  person  per  day,  with  proportion- 


ate areas  between  these  extremes.  The  filter  depth 
is  suggested  as  not  less  than  2  1  inches.  As  high 
as  36  inches  may  be  of  advantage  where  the  head 
is  available,  as  this  additional  height  allows  removal 
of  surface-  layers  while  cleaning.  The  effective  size 
of  the  sand  should  be  from  0.3  to  0.5  mm.  and  the 
uniformity  coefficient  not  more  than  4.  The  under- 
drainage  should  be  a  four-inch  layer  of  broken 
stone  or  gravel,  one  inch  to  two  inches  in  size,  sup- 
porting a  2-inch  layer  of  broken  stone  or  gravel 
one- fourth  to  three-fourths  inch  in  size. 

Covers  are  recommended  for  these  small  beds. 
This  will  prevent  growth  of  vegetation  in  warm 
weather  and  the  formation  of  ice  in  cold  weather. 
Inspections  should  be  made  every  month,  but  the 
beds  should  not  require  raking  more  than  three  or 
four  times  a  year. 

The  Wisconsin  State  Board  of  Health  illustrates 
in  their  publication  a  filter  from  2  to  :'.  feet  in  depth, 
and  recommends  a  surface  area  of  20  to  30  square 
feet  per  person,  depending  upon  the  flow,  character 
of  the  filter,  etc.  This  bed  is  underdrained  with 
open-joint  tiling.  Distribution  on  the  surface  of  the 
filter  is  by  troughs  laid  with  a  fall  of  1  inch  in  50 
feet,  and  provided  with  outlets  at  intervals  of  10  or 
12  inches.  The  troughs  are  4  inches  wide  and  3 
inches  high  and  have  S^-inch  outlets.  Weekly  al- 
ternation in  the  use  of  beds  is  considered  essential. 

The  Ohio  State  Board  of  Health  suggests  the  use 
of  from  24  to  30  inches  of  sand  of  a  grade  similar 
to  that  required  for  mortar.  It  "should  be  of  good 
uniformity,  clean,  and  free  from  loam,  and  for  best 
results  should  have  an  effective  size  of  from  0.3  to 
o.45  mm."  The  bottom  of  the  beds  should  be  sloped 
to  the  center,  and  about  ti  or  8  inches  of  gravel 
placed  around  the  underdrains.  The  lower  layer  of 
gravel  should  range  in  size  from  one-quarter  to  one 
inch,  above  which  should  be  placed  a  2-inch  layer 
of  pea-size  gravel  to  prevent  the  washing  of  the 
finer  filter  sands  into  the  underdrains.  The  uni- 
formity coefficient  of  the  sand  should  be  from  1.5 
to  2.5,  according  to  this  authority. 

The  area  of  the  beds  is  determined  upon  the  basis 
of  loo.i.MH)  gallons  per  acre  per  day.  This  allow- 
ance figures  out  to  be  about  22  square  feet  of  filter 
surface  per  person.  For  the  larger  installations, 
two  alternating  siphons  should  be  used,  but  in  single 
residences  this  is  scarcely  necessary.  Distribution 
is  through  a  G-inch  tile  line  which  has  an  outlet 
on  an  apron  at  the  center  of  each  bed.  In  the  case 
of  the  larger  beds,  where  equal  distribution  cannot 
be  secured  from  one  point,  troughs  may  be  used. 

In  the  case  of  sand  filter  installation,  operating 
care  and  maintenance  are  the  prime  requisites. 
Without  proper  care  and  maintenance,  the  inter- 
mittent sand  filter  will  not  work,  whether  the  in- 
stallation be  large  or  small.  On  that  point  alone  are 
other  methods  of  small  plant  disposal  superior.  From 
the  standpoints  of  cost,  quality  of  effluent  and  uni- 
versal adaptability,  the  sand  filter  is  far  superior  to 
other  method^ 


Work  on  the  $100,000,000  Welland  Ship  canal 
is  to  be  resumed  by  the  contractors,  it  is  re- 
ported.  In  1917  it  was  taken  from  the  contrac- 
tors and  stopped,  but  later  resumed  on  a  cost- 
plus  basis. 
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Water  Rates  in  Small 
Minnesota  Villages 


Method  employed  in  fixing  the  meter  rates 
in  a   village   of   3,500   population. 


A  paper  entitled  "Water  Rates  in  Small  Cities 
and  Villages"  was  read  before  the  Minnesota 
section  of  the  American  Water  Works  Associa- 
tion by  John  Wilson,  consulting  engineer  of 
Duluth,  in  which  he  described  the  method  em- 
ployed in  fixing  the  rate  of  the  village  of  Crosby, 
Minn.,  a  village  with  a  population  of  about  3,500. 
The  water  works  plant  was  installed  in  1911  by  a 
private  company  and  taken  over  by  the  village 
in  1918.  On  taking  over  the  plant  the  village 
decided  to  determine  by  scientific  methods  what 
would  be  a  proper  and  fair  schedule  of  rates. 

The  first  step  was  to  determine  what  amount 
should  be  chargeable  to  the  village  at  large,  this 
including  fire  protection.  It  was  estimated,  by 
careful  consideration  of  all  features,  that  51.6  per 
cent  of  the  appraised  value  and  45.9  per  cent  of 
the  cost  of  extensions  to  be  made  might  justly  be 
charged  to  fire  protection.  (The  assessed  value 
was  $75,680  and  $56,000  was  spent  in  extending 
distributing  mains  and  additional  fire  hydrants.) 
For  reasons  of  policy  as  well  as  equity  the  village 
decided  to  pay  for  installing  meters  and  laying 
connections  from  the  main  to  the  curb  box,  this 
cost  to  be  considered  in  calculating  the  service 
charge.  Service  charges  were  fixed  at  40  cents 
per  month  for  ^-inch  meters,  75  cents  for  j4-inch 
and  so  on  up  to  $12  for.  4-inch.  Estimating  the 
number  of  meters  of  the  several  sizes,  it  was  then 
possible  to  determine  the  fixed  amount  which  the 
village  would  obfain  from  its  commercial  service. 

An  estimate  was  made  of  the  number  of  cubic 
feet  a  year  that  would  probably  pass  through  the 
5^-inch  meters  and  that  which  would  pass  through 
the  larger  ones,  the  amount  which  would  pass  the 
meters  without  registry  and  that  which  would  be 
used  for  street  sprinkling  and  other  public  uses, 
including  fire  extinguishing.  It  was  clear  that 
the  amount  measured  by  meters  and  that  passing 
the  meters  without  registry  should  be  paid  by  the 
water  consumers;  that  the  amount  used  for  extin- 
guishing fires  should  be  charged  to  fire  protection, 
and  that  the  remainder  should  be  charged  to  the 
village  at  large.  Such  items  as  clerk's  salary  were 
all  charged  to  domestic  service,  while  the  fire 
service  was  charged  with  its  share  of  interest  on 
bonds,  maintenance  of  fire  hydrants,  etc.,  In 
lieu  of  any  figures  available  for  determining  the 
amount  of  water  that  would  be  pumped  and  un- 
accounted for,  this  amount  was  assumed  at  40 
per  cent. 

The  total  annual  expense  of  the  department  was 
then  estimated,  this  including  6  per  cent  interest 
on  the  bonds  and  on  other  indebtedness,  the 
amount   of  the   clerk's   salary   chargeable   to  the 


water  department,  the  superintendent's  salary, 
labor,  office  supplies  and  postage,  fuel,  meter 
repairs,  maintenance  and  depreciation,  electric 
current,  insurance  and  telephone.  The  total  was 
$14,857. 

A  considerable  part  of  the  cost  of  extensions 
had  been  incurred  because  of  requests  of  citizens 
whose  private  wells  had  been  destroyed  by  min- 
ing operations.  Moreover,  it  did  not  seem  just  to 
place  all  of  this  additional  expense  on  such  con- 
sumers as  the  village  already  had,  it  seeming 
proper  that  the  plant  should  operate  at  more  or 
less  financial  loss  while  establishing  the  business. 
It  was  therefore  decided  to  deduct  $1,700  a  year 
from  the  return  on  these  extensions  chargeable  to 
the  commercial  consumers  and  add  it  to  the 
amount  to  be  borne  by  the  village  at  large. 

There  resulted  from  the  above  considerations  a 
payment  for  fire  protection  of  $5,925  ;  water  used 
by  the  village  at  18  cents  per  hundred  cubic  feet, 
$1,000;  and  the  $1,700  just  mentioned;  a  total 
paid  by  the  village  of  $8,625.  This  left  $6,232  to 
be  derived  from  the  private  consumers.  The 
service  charges  would  yield  $2,161,  leaving  $4,- 
071  to  be  raised  by  meter  charges.  It  had  been 
estimated  that  the  amount  of  water  used  by  the 
private  consumers  would  total  about  1,628.500 
cubic  feet,  and  this  gave  a  meter  rate  of  25  cents 
per  hundred  cubic  feet,  which  was  the  rate 
adopted.  The  calculation  resulted  in  a  payment 
by  the  village  of  58  per  cent  of  the  total  annual 
expense  and  by  the  water  consumers  pi  the  re- 
maining 42  per  cent.  It  is  interesting  to  note  in 
this  connection  that  the  Wisconsin  commission 
ruled  that  in  the  case  of  Ashland  the  city  should 
pay  54.5  per  cent  of  all  fixed  charges,  and  that  in 
the  case  of  Ripon  the  city  should  pay  75  per  cent. 

Mr.  Wilson  referred  to  some  features  of  rates 
throughout  the  state  and,  among  these,  noted  that 
hydrant  rentals  in  the  state  ranged  all  the  way 
from  $4  per  hydrant  per  year  to  $140,  while  57 
per  cent  of  the  water  plants  of  the  state  received 
nothing  whatever  from  the  municipality  in  the 
way  of  hydrant  rental  or  payment  for  fire  pro- 
tection. (There  are  202  water  works  plants  in 
the  state,  of  which  only  7  are  privately  owned.) 
The  rates  in  most  cases  are  on  a  sliding  scale, 
the  most  extreme  case  being  a  town  with  a  little 
over  3,000  population  where  there  are  21  different 
rates  for  water  and  20  different  rates  of  discount 
for  payment  of  bills,  giving  a  possible  separate 
combination  of  water  rate  and  discount  rate  for 
almost  every  consumer. 


Duluth  Water  and  Light  Notes 

In  his  report  for  the  year  1920  of  the  water 
and  light  department  of  Duluth,  D.  A.  Reed, 
manager  of  the  department,  states  that  during 
that  year  the  consumption  of  gas  was  20.2  per 
cent  greater  than  that  for  1919,  while  the  increase 
in  number  of  customers  was  only  8.2  per  cent. 
The  only  explanation  offered  was  the  tendency 
of  the  people  to  be  more  liberal  in  their  expen- 
ditures. 

The  gas  supplied  by  the  city  is  obtained  from 
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the  Zenith  Furnace  Company,  whose  plant  is  in 
West  Duluth.  It  is  transmitted  the  full  length 
of  the  city  through  high-pressure  mains,  from 
which  it  is  discharged  into  low  pressure  distribut- 
ing mains  at  various  points  through  regulating 
governors. 

Duluth  has  an  interesting  method  of  assessing 
for  extensions  of  its  water  and  light  distribution 
systems.  In  1914  the  city  began  making  exten- 
sions on  the  basis  of  assessing  8  per  cent  of  the 
cost  annually  against  abutting  property,  while- 
one-half  of  the  amount  which  said  property  pays 
for  water  and  one-third  of  the  amount  which  it 
pays  for  gas  are  credited  to  the  assessment.  If 
there  is  no  consumption  of  water  or  gas  the  prop- 
erty pays  the  department  a  straight  8  per  cent 
annually  for  not  exceeding  fifteen  years,  which 
takes  care  of  the  interest  on  the  investment,  de- 
preciation and  a  small  amount  for  maintenance, 
but  returns  very  little,  if  any,  on  the  principle. 
Of  seventeen  extensions  made  ,in  1914,  six  no 
longer  have  to  pay  assessments,  the  revenues  be- 
ing sufficient  to  more  than  balance  the  8  per  cent. 
Of  those  made  in  1919,  however,  the  assessment 
amounts  of  $5,629  were  practically  all  paid,  the 
amounts  actually  assessed  in   1920  being  $5,280. 


stantly  under  a  pressure  of  about  130  pounds  per 
square  inch  pumping  filtered  water  to  a  reservoir. 


Repairing  Water  Works  Steam  Pump 

An  unusual  welding  repair  on  a  large  cast  steel 
hydraulic  cylinder  of  a  steam  pump  operated  by 
the  city  of  East  Liverpool,  O.,  water  works  and 
filtration  plant  is  reported  by  the  Metal  and  Ther- 
mit Corporation,  New  York  City. 

The  casting  having  developed  a  20-inch  crack, 
an  attempt  was  made  to  repair  it  by  oxy-acety- 
lene  welding,  but  another  crack  developed  as  a 
result  of  contraction  strains  and  the  cylinder  was 
then  welded  by  the  thermit  process. 

The  broken  sections  were  lined  up  together, 
leaving  a  small  gap  between  them  to  provide 
space  for  the  thermit  steel.  Yellow  pattern  wax 
was  inserted  in  the  gap  and  a  mold  formed  around 
the  wax.  A  pre-heating  torch  was  then  directed 
into  the  mold,  drying  it,  burning  out  the  pattern 
Wax,  and  pre-heating  the  sections  to  be  welded. 

When  the  sections  were  heated  sufficiently,  a 
charge  of  thermit  (which  is  a  mixture  of  iron 
oxide  and  aluminum)  was  ignited  in  a  crucible 
suspended  over  the  mold.  The  chemical  reaction 
was  started  at  the  extremely  high  temperature 
of  about  5,000  degrees  Fahrenheit,  during  which 
the  aluminum  combined  with  the  oxygen  of  the 
iron  oxide  to  form  aluminum  oxide  or  slag  in  a 
highly  super-heated  molten  state,  while  the  iron 
was  set  free  and  produced  as  liquid  steel.  This 
reaction  required  only  about  35  seconds,  at  the 
end  of  which  time  the  liquid  steel  was  tapped 
from  the  crucible  into  the  mold,  and  these  amal- 
gamated thoroughly  with  the  broken  surfaces  of 
the  two  sections. 

The  metal  of  the  weld  was  allowed  to  cool 
slowly,  after  which  the  moulding  material  was 
removed,  the  excess  metal  cut  off,  and  the  welded 
cylinder  returned  to  service  where  it  is  giving 
perfect    satisfaction    while    being   operated    con- 


Belt  Conveyors  for    Aggregate 

The  Barney  Ahlers  Company,  Xew  York,  in- 
stalled a  duplex  belt  conveyor  system  for  trans- 
porting, elevating  and  storing  aggregate  for  con- 
crete construction  at  Montville,  Conn.  As  the 
aggregate  was  delivered  by  barges  that  on  ac- 
count of  shallow  water  could  not  approach  with- 
in 100  feet  of  the  shore  line,  and  as  the  site  it- 
self was  too  soft  and  marshy  to  permit  track- 
laying  or  road-building  on  its  surface,  a  pier  was 
built  at  right  angles  to  the  shore  line  and  at  the 
extremity  the  barges  were  unloaded  by  a  clam- 
shell bucket  and  derrick  delivering  to  the  hopper 
of  a  125-foot  conveyor  belt  ascending  at  an  angle 
of  20  degrees  and  delivering  to  the  top  of  a  cir- 
cular storage  pile  with  a  loading  tunnel  under- 
neath. 

In  the  loading  tunnel  there  was  installed  a  sec- 
ond inclined  belt  conveyor  279  feet  long  extend- 
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ing  at  right  angles  to  the  first  conveyor,  obliquely 
intersecting  the  shore  line,  and  filling  a  storage 
bin  on  the  deck  of  a  sunken  barge  located  in  the 
water  opposite  the  construction  work  and  entire- 
h-  outside  of  the  working  area.  The  bin  deliv- 
ered bv  gravity  to  the  mixer  and  the  concrete 
was  hoisted  by  a  tower  installed  on  the  barge, 
and  then  spouted  to  the  forms. 

Effect  of  Cal  in 
Portland  Cement 

Result  of  an  investigation  by  the  Bureau 
of  standards  indicates  acceleration  of  set- 
ting   without    reduction    of    the    ultimate 
strength. 

With  the  introduction  of  more  rapid  methods 
of  construction  and  the  increasing  amount  of  con- 
crete repair  and  replacement  work,  the  need  for  a 
material  for  accelerating  the  hardening  of  Port- 
land cement  has  become  more  pressing,  and  con- 
siderable attention  has  been  given  it,  notably  by 
the  United  States  Bureau  of  Standards,  which 
found  calcium  chloride  the  mpst  effective  of  the 
various  substances  tested. 

Inasmuch,  however,  as  the  use  of  commercial 
calcium  chloride  in  concrete  is  attended  by  diffi- 
culties due  to  its  'highly  hygroscopic  nature, 
Charles  Catlett  conceived  the  idea  of  introducing 
the  salt  by  means  of  Cal,  which  material  possesses 
possibilities  even  greater  than  those  of  calcium 
chloride,  since  upon  decomposition  by  water,  its 
products  are  calcium  chloride  and  calcium  hy- 
droxide, equivalent  to  calcium  chloride  and  finely 
hydrated  lime.  And  since  both  these  materials 
are  now  being  used  separately  to  advantage  in 
cement  mixtures,  it  was  not  considered  that  the 
use  of  Cal  introduces  any  novel  feature  in  the 
making  of  concrete  except  the  manner  in  which 
these  materials  are  added. 

Accordingly,  an  investigation  was  inaugurated 
by  Mr.  Catlett,  with  the  co-operation  of  the  Bureau 
of  Standards,  to  study  the  effects  of  Cal  on  Port- 
land cement  mixtures,  the  most  important  object 
of  this  being  to  learn  the  value  of  Cal  as  an  ac- 
celerator of  the  hardening  of  concrete.  The  fol- 
lowing is  an  abstract  of  a  report  recently  issued 
by  that  bureau  as  a  result  of  the  investigation: 

Cal  is  a  dry,  white  powder  obtained  by  pul- 
verizing the  dried  Or  undried  prouuct  resulting 
from  a  mixture  of  either  quicklime  or  hydrated 
lime,  calcium  chloride,  and  water.  It  may  be 
handled  in  much  the  same  way  as  hydrated  lime 
and  has  the  same  general  keeping  qualities  and 
is  much  more  convenient  to  handle  and  use  in 
making  concrete  than  calcium  chloride,  either 
fused  or  in  concentrated  solution.  Cal,  upon  ex- 
posure to  the  air,  gradually  takes  up  carbon  di- 
oxide and  becomes  somewhat  damp.  Tests  show, 
however,  that  long  exposure  does  not  affect  its 
action  as  an  accelerator  of  the  hardening  of  Port- 
land cement  mixtures. 


The  setting  of  normal  Portland  cement  mixture 
may  be  hastened  to  a  great  extent  by  the  use  of 
Cal.  This  hastening  of  the  set  is  particularly  de- 
sirable in  concrete  construction  requiring  a  fin- 
ished surface,  and  is  not  objectionable  in  any  type 
of  construction  provided  the  concrete  is  placed 
soon  after  it  is  gaged  with  water.  It  is  believed 
that  Cal  increases  the  workability  of  Portland  ce- 
ment mixtures.  No  attempt  was  made,  however, 
to  measure  the  extent  of  this  effect,  because  up  to 
this  time  no  satisfactory  test  has  been  developed 
for  measuring  the  workability  of  Portland  cement 
mixtures. 

It  has  been  shown  that  unsound  cements  may 
be  greatly  benefited  or  made  sound  by  an  addition 
of  Cal,  which  effect  was  produced  in  neat  pats 
subjected  to  the  steam  test  and  in  mortar  test 
pieces  stored  in  air. 

Limited  tests  show  that  quick-setting  cements, 
whether  fresh  or  having  become  quick-setting  on 
ageing,  may  be  made  normal  by  the  addition  of 
Cal  as  used  in  cement  mixtures. 

There  was  no  indication  that  the  amount  of  ef- 
florescence appearing  on  the  surface  of  cement 
mixtures  exposed  to  the  weather  is  increased  by 
the  use  of  Cal. 

Tests  have  been  made  of  the  effect  of  Cal  on 
steel  reinforcing  bars  which  were  embedded  in  a 
thin' layer  of  Cal  cement  mortar  and  exposed  to 
the  weather  for  8  months  without  corrosion ;  but 
these  tests,  while  favorable,  are  insufficient  to  give 
assurance  that  corrosion  will  not  occur  under 
these  conditions.  Care  must  therefore  be  taken 
in  the  use  of  Cal  in  concrete  containing  steel  re- 
inforcement when  the  concrete  is  to  be  freely  ex- 
posed to  the  weather  or  excessive  dampness, 
though  in  ordinary  building  construction  no  bad 
effect  is  believed  to  result. 

Undried  Cal  mixed  with  Portland  cement 
causes  a  greater  deterioration  of  the  quality  of 
the  cement  during  storage  than  ordinarily  takes 
place.  Cal,  therefore,  should  be  added  to  the  con- 
crete materials  during  the  mixing  operation,  pref- 
erably before  the  water  is  added. 

Calculations  made  from  tests  in  which  the  test 
pieces  were  stored  in  water,  damp  sand  or  damp 
closet,  showed  that  all  Portland  cement  mixtures 
treated  with  Cal  attained  greater  strength  at  the 
2-day  and  7-day  periods  than  the  corresponding 
untreated  mixtures.  The  increase  in  the  strength 
of  mortar  at  the  2-day  period  obtained  by  the  ad- 
dition of  5  per  cent  Cal  to  cement  ranged  from 
40  to  140  per  cent.  The  strength  of  the  treated 
mortar  at  2  days  was  equal  to  that  of  the  un- 
treated at  2>y2  to  8  days. 

Treated  mortars  stored  in  the  laboratory  air 
attained  at  2  days  strength  greater  than  that  of 
the  untreated  mortars  at  28  days,  due  to  the  rapid 
drying  out  of  the  small  test  pieces  and  the  com- 
paratively slow  rate  of  gain  in  strength  after  the 
2-day  period.  This  shows  Cal  to  be  especially 
advantageous  in  cement  mixtures  which  are  neces- 
sarily subjected  to  any  drying-out  action. 

The  increase  in  strength  produced  by  5  per 
cent  Cal  in  concrete  mixtures  at  the  2-day  period 
ranged  from  52  per  cent  to  135  per  cent,  and  the 
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strength  of  the  treated  concrete  at  this  2-day  pe- 
riod equaled  that  of  the  untreated  at  from  3  to 
A]/2  days.  This  represents  a  saving,  on  an  aver- 
age, of  half  the  time  in  operations  dependent  on 
the  strength  of  the  concrete  at  early  periods.  The 
effect  of  the  air  storage  in  the  concrete  tests  was 
lessened  in  degree,  owing  to  the  high  relative 
humidity  which  existed  throughout  the  storage 
period. 

This  increase  in  strength  resulting  from  an  ad- 
dition of  5  per  cent  Cal  does  not  represent  the 
maximum  which  can  be  obtained  except  in  very 
rich  mixes.  As  much  as  IS  per  rent  Cal  was  used 
in  mortar  tests,  giving  an  increase  of  220  per  cent 
at  the  2-day  period. 

The  general  effect  of  Cal  on  Portland  cement 
is  the  same  as  might  be  expected  from  equivalent 
amounts  of  hydrated  lime  and  calcium  chloride, 
and  the  3-year  tests  by  the  Bureau  of  Standards 
on  concrete  gaged  with  a  solution  of  calcium 
chloride  are  sufficient  grounds  for  the  belief  that 
Cal  will  not  in  an}'  way  affect  the  ultimate 
strength  and  integrity  of  Portland  cement  con- 
crete. 


Advantages   of  Bitumin- 
ous Concrete  Foundations 


Summed  up  under  ten  heads  by  Hugh  W. 
Skidmore,  of  Chicago  Paving  Laboratory. 


A  few  wicks  ago,  Hugh  W.  Skidmore.  of  the 
Chicago  Paving  Laboratory,  read  a  paper  before 
the  Illinois  Society  of  Engineers  in  which  he  ad- 
vocated bituminous  foundations  for  pavements. 
He  stated  that  European  engineers  "maintain  an 
"extremely  sceptical  attitude  toward  rigid  pave- 
ments." He  briefly  traced  the  history  of  bitu- 
minous foundations  from  the  bituminous  base 
pavements  in  Washington,  D.  C,  to  the  present 
extensive  use  in  California.  He  stated  that  a  ce- 
ment concrete  base  generally  retained  a  film  of 
moisture  at  the  contact  plane  between  it  and  a 
bituminous  wearing  surface,  which  not  only  tends 
to  disintegrate  the  bituminous  material,  but  also 
acts  as  a  lubricant  which  is  one  of  the  causes  of 
the  pushing  or  rolling  of  an  asphalt  surface  on  a 
ccmrete  base. 

He  said  that  while  "reasonably  good  drainage 
must  be  provided  if  real  success  is  to  be  obtained 
from  the  use  of  bituminous  mixtures  for  founda- 
tion purposes,"  the  same  is  true  of  other  types 
of  foundations  as  well. 

He  cited  several  contractors  as  claiming  that 
the  use  of  a  bituminous  base  instead  of  concrete 
would  save  from  35  cents  to  a  dollar  or  more  per 
square  yard,  Owensboro,  Ky.,  having  saved  more 
than  $1  on  the  basis  of  1917  prices.  He  summed 
up  the  advantages  of  bituminous  concrete  under 
ten  heads,  as  follows: 


<  1  )  Provides  homogeneity  of  mass  and  positive 
bond  between  foundation  and  wearing  surface  when 
bituminous  top  courses  are  employed. 

Provides  uniform  contact  with  the  subgrade, 
thus  insuring  the  benefit  structurally  of  all  of  the 
beam  strength  possessed  by  the  foundation  slab  and 

same  token,  makes  certain  uniform  distribu- 
tion of  load  to  the  subgrade. 

the  inherent  flexibility  of  the  ma- 
terial, the  foundation  slab  will  at  no  time  be  called 
upon   i  '  arch  over  weak  -u'ograde  areas, 

therefore  the  possibility  of  the  foundation  ruptur- 
ing, as  is  frequently  the  case  with  Portland  cement- 
concrete,  will  be  reduced  to  a  minimum. 

(4)  Provides  freedom  from  cracks  and  upheavals. 

Insures  against  the  presence  of  moisture  in 
the  foundation  structure,  thus  prolonging  the  life 
of  the  pavement. 

i  6  '  May  lie  easily  repaired  at  minimum  cost;  the 
surface  patch  method  being  applicable  except  in  the 
case  i  if  \  en    serious  defects. 

Provides  decided  economies  in  construction  as 
it  disposes  with  the  equipment  and  organization  nec- 
essary to  lay  cement-concrete,  thus  affording  the 
contractor  the  advantage  of  exclusive  use  of  that 
portion  of  his  ordinary  equipment  and  labor  organ- 
ization which  in  actual  operation  has  heretofore 
proven  to  be  the  most  economical,  and  thereby  prof- 
itable. 

(8)  Does  away  with  the  long  period  of  time  re- 
quired for  curing  of  the  foundation,  thus  permit- 
ting the  opening  of  completed  work  to  tratiic  im- 
mediately and  providing  a  rapidity  of  turnover  to 
the  contractor  not  possible  in  the  case  of  rigid 
foundations. 

(9)  Permits  the  use  of  the  same  materials,  except 
cement,  as  are  employed  in  cement-concrete  work. 

(10)  Under  similar  conditions,  using  the  same 
aggregate  materials  bituminous  concrete  of  equal 
thickness  will  be  found  to  be  cheaper  than  cement- 
concrete  at   present  prices. 


New  York  City  Transit 


Rapid   growth   of   traffic    demands   radical 
changes   and   great   increase   of  passenger 
transportation  facilities.     $550,000,000  ex- 
penditures estimated  for  next  25  years. 


The  annual  report  just  submitted  by  Transit 
Construction  Commissioner  John  H.  Delaney  to 
the  legislature  of  the  state  of  New  York  deals 
with  the  passenger  transportation  lines  in  New 
York  City,  of  which  there  have  been  opened  in 
1920  nine  different  lines  and  extensions  that  have 
cost,  in  the  aggregate,  $67,150,000.  During  the 
year  41  contracts  have  been  accepted  as  com- 
pleted, 4  defaulted  contracts  have  been  relet,  and 
24  new  contracts  have  been  awarded. 

During  the  year  ending  June  30  the  total  num- 
ber of  passengers  carried  by  the  rapid  transit  and 
surface  railroads  was  2,364,775,067,  showing  an 
increase  of  2S4.832.063  over  the  passengers  in  the 
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preceding  year.  The  report  says:  With  an  an- 
nual increase  in  traffic  exceeding  10  per  cent  it  is 
obvious  that  provision  must  be  made  without  de- 
lay for  extension  of  local  transit  facilities  for  all 
sections  of  the  city.  When  the  dual  contracts 
were  signed  in  1913  the  rapid  transit  lines  carried 
810,000,000  passengers  for  the  twelve  months  im- 
mediately preceding  the  adoption  of  the  new  pro-  ' 
gram.  There  has  been  an  increase  of  approxi- 
mated 615,000,000  passengers,  or  76  per  cent,  in 
the  intervening  seven  years,  and  the  new  trunk 
lines  are  already  showing  congestion. 

Intensive  study  has  been  given  to  the  rapid 
transit  needs  of  the  future  and  a  report  made  on 
a  comprehensive  plan  intended  to  meet  the  re- 
quirements of  the  various  boroughs  of  the  city 
during  the  next  twenty-five  years.  The  plan  was 
so  laid  out  as  to  encourage  municipal  growth  in 
every  direction  and  to  prevent  abnormal  and  con- 
gested conditions  in  certain  sections  and  strangu- 
lation of  growth  in  other  areas.  As  laid  down  it 
is  intended  that  the  transit  plan  and  the  general 
city  plan  for  new  thoroughfares  and  highway  im- 
provement shall  be  co-ordinated  in  order  that  the 
best  results  may  accrue  to  the  general  public.  The 
growth  of  traffic  per  annum  has  been  constantly 
in  excess  of  the  annual  per  capita  growth  of  the 
city. 

The  enlarged  system  as  laid  out  to  care  for  the 
city's  needs  during  the  next  twenty-five  years 
would  provide  for  an  annual  traffic  of  5,000,000,- 
000  passengers.  Projected  lines  and  extensions 
to  the  existing  lines  wherever  they  may  originate 
in  outlying  boroughs  are  planned  to  enter  and 
traverse  the  heart  of  the  city  which,  from  the 
transit  viewpoint,  is  the  area  in  Manhattan  south 
of  Central  Park  between  Second  and  Tenth 
avenues. 

The  new  transit  plan  takes  into  consideration 
the  fact  that  vehicular  and  pedestrian  traffic  in 
the  city  streets  is  increasing  to  such  an  extent 
that  it  will  soon  be  regarded  as  inadvisable  to 
continue  surface  car  operation  either  on  the  main 
arteries  of  travel  or  on  the  main  cross-streets  of 
Manhattan  Borough,  and  that  surface  passenger 
transportation  must  be  by  subway  travel  with 
crosstown  "tie  lines"  operated  on  a  moving  plat- 
form device,  shuttle  cars  or  by  omnibuses.  Be- 
cause of  the  fact  that  the  congested  section  of 
Manhattan  has  but  11  north  and  south  through 
traffic  arteries  to  serve  more  than  150  cross 
streets,  it  will  be  necessary  to  resort  to  double 
deck"  subway  trunk  lines  in  the  central  traffic 
arteries  of  the  city  that  remain  available  for  tran- 
sit lines. 

No  close  estimate  of  the  cost  of  construction  of 
the  enlarged  transit  system  is  possible  at  present 
and  it  is  not  intended  that  the  comprehensive 
scheme  as  laid  out  in  its  entirety  will  be  under- 
taken at  once  but  that  it  should  be  proceeded  with 
methodically  and  continually.  At  pre-war  prices 
it  is  estimated  that  the  lines  contemplated  in  the 
sutreested  program  for  the  next  twenty-five  years 
wolld  cost  approximately  $175,000,000  for  con- 
struction At  present  prices,  however,  this  cost 
woJd  amount  to  close  to  $350,000,000,  exclusive 


of  equipment,  interest  during  construction,  engi- 
neering and  superintendence.  For  proper  facili- 
ties and  equipment  an  additional  $200,000,000 
would  probably  be  required  at  present  price  level. 


Pavements  Laid  During  1920 — A  Correction 

In  the  tabulated  data  given  under  this  heading 
in  last  week's  issue  there  were  a  number  of  errors 
made  by  the  printer  in  spite  of  repeated  attempts 
at  correction  made  by  the  editor.  We  greatly  re- 
gret these,  and  give  below  the  corrections  of  the 
several  errors,  which  seems  to  be  the  best  we  can 
do  to  remedy  the  mistakes.  We  hope  that  sub- 
scribers will  make  these  corrections  in  their  copies 
in  order  that  future  reference  to  the  tables  may 
not  yield  incorrect  information. 

In  the  table  at  the  top  of  page  266,  under  "As- 
phalt Concrete,"  the  7,373  is  lineal  feet  and  not 
square  yards  ;  and  the  0.44  applies  to  Toronto  and 
not  to  YValkerville.  The  quantities  under  "Bito- 
slag"  should  all  be  under  "Warrenite-Bitulithic," 
and  the  12,377  applies  to  Brampton  and  not  to 
Port  Angeles.  The  30,050  is  Bitoslag. 
.  On  pages  267  and  268  the  names  at  the  tops  of 
the  columns  should  be  those  appearing  in  the  first 
part  of  this  table,  on  the  lower  half  of  page  266, 
that  is,  should  be  "Amiesite"  instead  of  "Sheet 
Asphalt,"  "Granite  or  other  stone  block"  instead 
of  "Asphalt  Concrete,"  etc. 

On  page  267,  fifth  column,  19,263  applies  to 
Irvington  and  not  to  Bridgeton,  and  2,400  to  Mill- 
ville  and  not  to  Irvington.  Sixth  column,  Sioux 
Falls,  2.70  should  be  2,700.  Seventh  column,  71,- 
021  applies  to  Paterson  and  not  to  Roosevelt. 
Eighth  column,  y2  applies  to  Millville  and  not  to 
Paterson.  Ninth  column,  Columbus,  Kan.,  insert 
14  ;  Irvington,  N.  J.,  insert  32,437§  ;  the  20,000  ap- 
plies to  Roosevelt  and  not  to  Roselle  Park  ;  Media, 
Pa.,  insert  3,000b ;  the  Y\  applies  to  Bonham  and 
not  to  Childress;  the  4  applies  to  Eastland  and 
not  to  Cisco. 

On  page  268,  second  column,  Toronto,  Ont., 
insert  0.4.  Third  column,  Moundsville,  W.  Va., 
insert  2,100.  Fifth  column,  5,880  applies  to  Ben- 
nington and  not  to  Galveston:  the  16,000  applies 
to  West  Allis  and  not  to  Port  Angeles-  and  the 
1.76  to  Toronto  and  not  to  West  Allis.  Sixth 
column,  3,467  applies  to  Auburn  and  not  to  Roa- 
noke;  the  3  for  Moundsville  should  be  omitted; 
the  1J4  should  be  \l/>.  Seventh  column,  1.1  ap- 
plies to  Roanoke  but  to  neither  Rutland  (mis- 
spelled Ruthland)  nor  Auburn.  Last  column, 
the  1,442  applies  to  Auburn  and  not  to  Roanoke; 
l^to'  Ashland  and  not  the  Clarksburg;  400  to 
Lake  Geneva  and  not  to  Menasha  (misspelled 
Menosha). 


Good  roads  advocates  of  Alabama  are  propos- 
ing resubmitting  to  popular  vote  the  proposition 
to  bond  the  state  for  $25,000,000,  the  previous 
election  having  been  declared  illegal,  as  told  in 
our  March  19  issue.  A  poll  of  the  legislature 
indicates  that  the  vote  would  again  have  a  large 
majority  in  its  favor. 


April  2.  1921 
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Construction  Budgets 


Movement  for  the  control  of  Federal  expendi- 
ture in  accordance  with  a  general  budget  is  no- 
where more  important  than  in  relation  to  con- 
struction work,  where  the  principle  applies  equal- 
ly to  state,  county  and  municipal  undertaking. 
The  absence  of  the  budget  tends  to  make  the 
work  uncertain,  defective  and  too  costly,  afford- 
ing vast  opportunity  for  extravagance,  dishon- 
esty, political  manipulation  and  embarrassment 
to  efficient  and  conscientious  people  associated 
with  its  planning  and  execution. 

No  successful  private  or  corporation  business 
is  carried  on  without  a  very  careful  preliminary 
survey,  analysis,  estimate  of  cost  and  appropria- 
tion of  a  reliable  budget,  which  is  conspicuously 
absent  in  the  United  States  Government  and  in 


that  of  many  subordinate  departments  of  this 
country.  While  it  is  important  in  every  depart- 
ment, it  is  in  none  of  them  more  vital  than  in 
construction  of  public  work  where  forethought, 
uniformity,  safe  practice  and  ample  resources  ably 
conserved  are  indispensible  ,to  success  and  ef- 
ficiency. 

A  budget  and  a  reorganization  and  co-ordina- 
tion of  the  different  construction  branches 
throughout  the  country  could  diminish  waste  and 
provide  for  adequate  preliminary  surveys  and 
analyses,  thus  insuring  suitable  design.  It  would 
secure  adequate  resources  for  approved  opera- 
tions, thus  saving  enormous  waste  and  expense 
due  to  delay,  interruption  and  ill-advised  opera- 
tion. It  would  promote  great  savings  by  the 
adoption  of  standards,  concentration  of  direction 
and  skill,  and  the  elimination  of  duplication  of 
labor  and  supplies.  It  would  promote  the  great- 
est efficiency,  economy  and  expedition  of  work 
and  the  development  of  permanent  technical  and 
construction  forces  of  the  highest  grade. 

The  establishment  of  the  budget  system  was 
strongly  urged  by  Judge  Warwick,  Comptroller 
of  the  Treasury  of  the  United  States  in  a  recent 
paper  before  the  Associated  General  Contractors 
of  America.  His  view  should  be  indorsed  and 
efficiently  supported  by  all  contractors,  engineers 
and  officials  who  are  interested  in  public  construc- 
tion and  its  welfare. 


Disposal  of  Municipal  Refuse 

No  city  is  providing  for  the  convenience  and 
health  of  its  citizens  to  the  extent  which  they 
have  a  right  to  expect  if  it  is  not  collecting  and 
disposing  of  all  rubbish  and  ashes  as  well  as 
garbage.  In  performing  this  service,  the  health 
and  convenience  of  all  the  citizens  should  be  the 
first  consideration,  but  of  course  a  limit  will  be 
placed  by  the  cost  of  improved  service. 

In  connection  with  cost,  many  alluring  state- 
ments have  been  made  concerning  profits  to  be 
derived  from  reduction  of  garbage  or  feeding  it 
to  pigs;  from  creating  steam  by  burning  rub- 
bish or  from  the  sale  of  materials  salvaged  from 
it.  Any  of  these  claims  should  be  examined  care- 
fully by  an  expert  before  acceptance  for  any  given 
case. 

In  the  first  place,  we  believe  no  city  has  ever 
recovered,  by  any  municipal  treatment  of  waste, 
a  net  profit  covering  cost  of  collection  as  well 
as  of  disposal ;  and  very  few  can  show  a  net  profit 
from  disposal  alone ;  in  fact,  we  know  of  none  that 
can  do  so  if  sufficient  allowance  be  made  for 
interest  and  depreciation  of  plant.  It  must,  of 
course,  be  recognized  that  in  any  event  some  dis- 
posal must  be  made  of  the  refuse,  and  if  the  net 
cost  is  less  for  any  given  method  than  for  others 
equally  acceptable  otherwise  then  that  one  is 
preferable. 

But  plants  for  incinerating  rubbish  have  been 
provided  with  steam-raising  adjuncts  at  such 
great  additional  expense,  and  so  little  use  actuallv 
made  of  the  steam,  that  the  value  of  such  use 
seldom  covers  the  interest  alone  on  the  adjunct, 
to  say  nothing  of  repairs  and  depreciation.    Also] 
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rubbish  is  sometimes  hauled  long  distances  to  a 
special  plant  and  subjected  to  salvaging  opera- 
tions at  considerable  cost,  when  the  returns  from 
sale  of  the  salvaged  material  will  not  cover  the 
cost  of  such  operations  and  of  the  additional  haul 
which  could  be  avoided  by  use  of  local  incinera- 
tors or  possibly  of  several  dumps. 

Again,  utilization  of  garbage  by  pigs  or  re- 
duction plants  leaves  rubbish  and  ashes  unpro, 
vided  for,  and  as  stated  above,  the  city  should 
collect  and  dispose  of  these  also.  The  collection, 
transportation  and  disposal  of  all  three  kinds  of 
refuse  is  one  composite  and  complex  problem, 
and  solving  one  of  the  elements  of  it  without  con- 
sideration of  the  others  is  the  height  of  unwis- 
dom. Both  forms  of  utilization  require  expert 
knowledge  and  constant,  conscientious  vigilance 
— and  cities  seem  to  find  it  difficult  to  obtain  and 
retain  either  of  these.  Even  private  pig  raising 
companies  fail  to  make  profits — three  have  re- 
cently thrown  up  their  contracts  with  cities. 

With  very  few  exceptions  the  wisest  plan  for 
any  city  is  to  waste  no  time  figuring  on  how  to 
make  a  profit  from  its  refuse,  but  to  concentrate 
on  collecting  and  disposing  of  it  with  a  minimum 
of  objectionable  features  and  of  cost.  While  at 
present  some  large  cities  may  find  other  plans 
preferable,  and  for  the  small  ones  the  small- 
est incinerator  unit  may  be  too  large,  and 
the  smallest  disposal  unit— the  pig— may  be 
advisable,  or  burial  outside  the  occupied  area ;  yet 
the  most  promising  method  of  disposing  of  rub- 
bish and  garbage,  for  all  but  the  smallest  and 
largest  cities,  seems  to  be  a  good  incinerator, 
with  no  expensive  boiler  attachment  for  raising 
steam,  but  of  a  design  and  construction  that  will 
burn  all  the  refuse  without  odor  or  purchased 
full  and  at  little  cost  for  operation,  upkeep  and 
repairs. 


Paving  in  American  Cities 

A  tabulated  statement  of  paving  conditions  in 
195  American  cities  (including  84  of  the  227  hay- 
ing more  than  30,000  population),  showing  condi- 
tions at  the  beginning  of  the  year  1920  has  just 
been  published  by  the  Asphalt  Association.  The 
figures  show  for  each  city  the  total  amount  of 
pavement  and  the  number  of  square  yards  of 
gravel,  water-bound  macadam  (each  of  these  in- 
cluding those  with  surface  treatment),  bitumi- 
nous macadam,  asphaltic  concrete,  sheet  asphalt, 
brick,  Portland  cement  concrete,  asphalt  block, 
wood  block,  stone  block,  other  asphaltic  pave- 
ments, and  other  non-asphaltic  pavements. 

In  amount  of  pavement,  New  York  leads  with 
41,375,576  square  yards,  Chicago  is  next  with  38,- 
430,330,  Philadelphia  is  third  with  22,609,962,  Los 
Angeles  is  fourth  with  21,515,424,  Boston  is  fifth 
with  11,158,919,  Pittsburgh  is  sixth  with  10.403,- 
200,  and  the  only  other  city  in  the  list  with  more 
than  10,000,000  yards  is  Cincinnati  with  10,169,- 
709,  this  including  alleys.  ' 

The  total  amount  in  all  the  cities  listed  is  364,- 
901,611.  Of  this,  28.97  per  cent  is  sheet  asphalt. 
16  per  cent  is  water-bound  macadam,  13.96  per 
cent  is  brick,  10.23  per  cent  is  gravel,  10.18  per 


cent  is  stone  block,  7.25  per  cent  is  asphaltic 
concrete,  3.91  per  cent  is  bituminous  macadam, 
2.95  per  cent  is  Portland  cement  concrete,  2.83 
per  cent  is  wood  block,  1.75  per  cent  is  asphaltic 
block,  1.37  per  cent  is  other  non-asphaltic  types 
and  0.63  per  cent  is  other  asphaltic  types. 

The  statement  also  gives  the  oldest  pavement 
uf  each  type  in  each  of  25  leading  cities.  These 
oldest  pavements  are  classified  by  types  and  ar- 
ranges by  decades.  Only  one  pavement  in  serv- 
ice in  any  of  the  cities  was  laid  prior  to  1880, 
this  being  a  sheet  asphalt  laid  in  Washington, 
D.  C,  in  1873.  In  the  decade  1880  to  1889,  6 
cities  laid  sheet  asphalt  pavements  that  are  still 
in  service,  7  cities  laid  granite  block,  2  laid  brick 
and  1  wood  block.  In  the  decade  1890  to  1899,  13 
cities  laid  brick,  9  laid  sheet  asphalt,  3  laid  gran- 
ite block,  3  macadam  and  1  wood  block.  In  the 
decade  1900  to  1909,  6  laid  asphalt  concrete,  5 
laid  macadam  and  granite,  5  sheet  asphalt,  5 
Portland  cement  concrete  and  5  wood  block,  4 
laid  bituminous  macadam,  3  granite  block  and  2 
brick.  In  the  decade  1910  to  1919,  13  laid  as- 
phaltic concrete  that  is  still  in  service,  11  Portland 
cement  concrete,  8  laid  wood  block,  5  bituminous 
macadam,  2  sheet  asphalt,  1  brick  and  1  granite 
block. 

In  each  case  the  condition  of  each  oldest  pave- 
ment was  indicated  as  excellent-  good,  fair, 
bad  and  poor.  The  only  excellent  pavements  were 
the  asphaltic  concrete  of  Wilmington  (1911)  and 
Lincoln,  Neb.  (1912),  the  sheet  asphalt  of  Wil- 
mington (1905)  and  the  wood  block  of  St.  Paul 
(1912).  Combining  these  reported  as  good  or 
excellent,  we  find  asphaltic  concrete  leading  with 
94  per  cent,  sheet  asphalt  next  with  82  per  cent, 
then  Portland  cement  concrete,  75  per  cent;  gran- 
ite block,  64  per  cent ;  wood  block,  57  per  cent ; 
bituminous  macadam,  33  per  cent;  brick,  27  per 
cent ;  and  macadam  and  gravel,'  14  per  cent.  As 
this  includes  pavements  of  all  ages  from  47  years 
to  1  year  old,  it  is  distinctly  to  the  advantage 
of  the  newer  types  of  pavement  such  as  Port- 
land cement  concrete  and  asphalt  concrete.  There 
is,  therefore,  given  the  average  age  of  all  of 
the  pavements  listed  under  each  classification. 
These  averages  are  12^4  years  for  granite  block, 
UJ/2  years  for  brick  and  for  sheet  asphalt,  9  years 
for  macadam  and  gravel,  4 yi  years  for  bituminous 
macadam  and  4  years  for  asphaltic  concrete  and 
Portland  cement  concrete.  We  have  endeavored 
to  give  a  composite  rating  combining  these  two 
features  (without  claiming  that  it  is  a  technically 
exact  or  correct  method)  by  taking  for  each  class 
of  pavement  the  product  of  the  average  age  and 
the  percentage  reporting  good  or  excellent.  These 
products  so  arrived  at  compare  as  follows:  Sheet 
asphalt,  943 ;  granite  block,  821 ;  asphaltic  con- 
crete, 376;  wood  blocks.  328;  brick.  310;  Portland 
cement  concrete,  300;  bituminous  macadam,  148; 
macadam  and  gravel,  126. 

The  above  comparison  included  only  the  oldest 
pavement  of  each  type  for  each  city  and  of  course 
gives  no  indication  of  the  condition  of  any  other 
pavements  in  the  several  cities. 
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City  Pavements  to  Be  Laid  in  1921 

Information  furnished  by  six  hundred  city  officials  during  the  past  two 
months  giving  amounts  of  the  different  kinds  of  pavement  that  they  were  ex- 
pecting to  lay,  together  with  the  name  and  title  of  the  official.  Quantities  are 
in  miles  or  square  yards  (the  size  of  the  number  indicates  which)  unless  other- 
wise  stated. 


TITLES     OF     OFFICIALS 

B.  E. — Borough  Eng 

B.  Sp. — Borough  Superintendent 

C.  Ck.— City  Clerk 
C.  E. — City  En 

C.  M.     City  Manager 

C.  P.  W.—  Commissioner  of  Public  Works 
Ch.  E. — Chin 

Civ.  E. — Civil  Engineer 
Co.  E. — County  Engineer 
Co.  Surv. —  i  yor 

Con.  E. — Consulting  Engineer 

D.  E. — District  Engineer 


CHARGE 


REVIATIONS 


Dir.  P.  \V.     Director  of  Public  Works' 

gineer 
H.  E. — Highway  Engineer 
M.  P.  U. — Manager  of  Public  Utilities 
S.  P. — Superintendent  of  Paving  Division 
S.  S. — Street   Superintendent 

Superintendent    of    Street    Department 
rintendent  and  Engineer 
Superintendent  of  Highways 

uperintendent  of  Public  Works 
■  reef  Commissioner 
T.  E. — Town  Engineer 
V.  11. — Village  Engineer 


KINDS  OF  PAVEMENT 

A — Amiesite 
Ac — Asphalt  Cone 1 1 
Am — Asphalt  Macadam 
B— Brick  or  Clay  Block 
Bg— Bitoslag 


C — Concrete,  not  Reinforced 

Cr — Concrete,  Reinforced 

Cs — Cement  Sidewalks 

G — Gravel 

M — Plain   Macadam 

R— Rock'  Asphalt 

S — Granite  or  other  Stone  Block 


Sa — She,et  Asphalt 

Tc — Tar  Concrete 

Tm — Tar  Macadam 

W— Willite 

Wb — Warrenite-Bitulithic 

Wd— Creosoted  Wood  Block 


Alabama  : 
Bessemer,  Gano  W.  Robertson,  C.  E.,  59,000  Wb. 
Florence,  L.  E.  Goddard,  C.  E..  15,000  Wb. 
Gadsden,  Ernest  Smith.  C.  E.,  40,000  Ac,  11,000  B,  4,000  Cs. 
Montgomery,  H.   A.  Washington,  C.  E.,  40,500  C,  7,000 

Wb,  ; 

Arizona  : 
Prescott,  J.  William  Waara,  C  E.,  43,900  Wb,  8,250     C. 
Winslow,  J.  W.  McCreary,  C.  E.,  12,000  Wb. 
Arkansas:  , 

Fort  Smith,  W.  H.  Evans,  C.  E.,  40  Am  or  C. 
Little  Rock,  Jas.  H.  Rice.  C.  E.,  2  Ac,  1  C,  3  Cs. 
Paragould,  W.  R.  Heagles,  W.  R.  Heagles  &  Sons,  20,500 

Ac,  2  G. 
Pine  Bluff.  J.  H.  Guest,  C.  E.,  7,500  B,  27,500  C,  15,000 

G,  2  Cs. 
California  : 
Bakersfield,  R.  H.  Hubbard,  C.  E.,  13,711  W,  9,200  C, 

29.2G2  Cs. 
Calexico,  16  Cs. 

Chico,  Frank  S.  Robinson,  C.  E.,  60.000  Ac,  100,000  Wb. 
El  Centro,   Philip  W.   Knights,   C.  E.,   100,000  W,  5,000 

lin.  ft.  Cs. 
Los  Angeles,  John  A.  Griffin,  C.  E.,  272.110  Sa,  11,020 

Ac,    103,422   Wb,   203,550    C,    1,771.442   G,   2,016,904   sq, 

ft.  Cs. 
Monrovia,  H.  S.  Gierlick,  C.  E.,  4  C. 
Napa.  H.  A.  Harrold,  C.  E.,  5,000  Am,  6.000  C,  2,000  Cs. 
Ontario,  F.  E.  Alford,  C.  M.,  %   C,  10  M.  2  G,  5  Cs. 
Orovillc,  S.  H.  Norris,  C.  E.,  31,400  Wb. 
Palo  Alto,  J.  F.  Byxbee,  Jr..  60.000  Ac.  65,000  C.  2.000  Cs. 
Pasadena.  E.   P.   Dervey,   C.   E.,   72,000  Sa,  93,000   Am, 

48.000  C 
San  Francisco,  James  M.  Owens.  H.  E.,  50,c JO  Sa,  200,000 

Ac,  1,000  S,  13.000  B.  25,000  C. 
San   Luis  Obispo,  Warren   B.   Burch,   C.   E.,  25,000   C, 

40,000  G.  5.000  Cs. 
Vallejo,  W.  S.  Kilkenny,  G  E.,  3,400  Ac,  2,000  C,  50,000 

sq.  ft.  Cs. 
Venice,  W.  F.  Crawford.  G  E.,  1  Ac,  4  W,  %  G 
Ventura,  H.  B.  Ward,  C.  E-,  48.000  Wb. 

Colorado : 
Boulder,  Jay  Randolph.  C.  E.,  10  G,  53,000  Sa  or  Ac  or 

Tc 
Denver,  C.  H.  Craney,  S.  P.  D.,  25,000  Sa,  150,000  Ac, 
25,000  W,  50,000  C. 


Fort   Collins.   W.   B.   Cheek,   C.   E..   TS.545    Cr,  2,089   C, 

6,000  G,  18,400  Cs. 
La  Junta.  1'.   T.   Lewis.  C.  E.,  300,000  C. 
Longmont,  Edwin  S.  Bice.  C.  E.,  32.000  C. 

CoNNECTH  L'T  : 

Bristol.  4.000  cu.  yds.  C,  20,000  sq.  ft.  Cs. 

Derby,  V.  B.  Clarke,  C.  E.,  $30,000  G. 

Hartford,  Leon  F.  Peck,  S.  St.  Dp.,  61.250  Sa,  19.920   -\c, 
17,000  C,  35,000  M    5  Cs. 

Manchester,  J.  Frank  Brown,  S.  and  E.,  3  Cs. 

Milford,  V.  B.   Clarke.  T.  E..  $10,000  Sa,  $100,000  Am, 
30,000  A. 

New  Canaan.  Walter  K.  Goodhue,  C.  E..  5.000  lin.  ft. 

Norwich,  Chandler  Palmer,  C.  E..  10.000  C. 

Stafford  Springs.  T.  M.  Leach.  St.  C.  7.000  Tc. 

Stamford,  Paul  Nash,  C.  E.,  10,000  Tm.  10,000  sq.  ft.  Cs. 

Tomngton,  B.  O.,  Ms  Tm. 

Wallingford,  Wm.  A.  Mackenzie,  B.  E.,  2.000  Ac 
Delaware  : 

Lewes,  Chas.  H.  Lynch,  E.,  8,000  sq.  ft.  Cs. 
District  of  Columbia  : 

Washington,  64,000  Sa,  16.469  C,  1,000  M,  40,000  Cs. 
Florida  : 

Orlando,  G.  R.  Ramsen,  C.  E.,  100.000  B. 

Sanford.    Fred    T.    Williams,    E.    C.,    16.000    Am,   30,000 
sq.  ft.  Cs. 
Georgia  : 

Albany.  C.  Q.  Wright,  C.  E.,  8.000  Ac. 

East  Point,  C.  E.  Hutchinson,  5  Cs. 
Idaho  : 

Boise.  C.  C.  Stevenson.  C.  E.,  3  Cs. 

Coeur  D'Alene,  W.  T.  Bassett,  D.  E.,  13  C,  51  M. 

Nam  pa.  Louis  C.  Kelsev,  Con.  E.,  55.000  Wb,  75.000  sq. 
ft.  Cs. 
Illinois  : 

Benton.  C.  B.  Mantz.  C.  E.,  21,723  C.  18,335  novaculite. 

Cairo.  George  F.  Dewey,  C.  E.,  2,400  B.  26.000  M. 

Canton,  E.  F.  Motsinger,  C.  E.,  5.900  B. 

Centralia,  L.  W.  Lemon,  C.  E.,  30.000  C.  20  Cs. 

Champaign,  F.  C.  Lohmann.  C.  E.,  8,000  C.  10  Cs. 

Chicaqo  Heights,  M.  H.  McCov,  G  E..  3.600  G 

Cicero,  John  Blazek,  T.  E.,  5  Sa. 

Danville,   Harlan   H.   Edwards.   C.    E..   3.400  lin.   ft.   B, 
2%  Cs. 

Decatur,  Preston  T.  Hicks,  Sp.  H.,  2.950  lin.  ft.,  4  Cs. 

Galesburq.  F.  M.  Connollv.  C.  E,  21,015  B. 

Geneva.  Wells  Engr.  Co.,  4,000  B.  21.000  C. 
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Uliet,  A.   S.   Calkins,   C   E.,  30,000  Ac,  5,000  B,  40,000 

sq.  ft. 
Kankakee,  Robt.  D.  Gregg,  C.  E.,  10,000  B. 
La  Grange,  Edwin  Hancock,  E.,  10,000  Sa. 
Marion,  P.  B.  Wilson.  C.  E.,  12,000  C,  10,000  G,  350,000 

sq.  ft.  Cs.  _ 

Moline,  A.  D.  Payton,  C  E.,  70,000  Ac,  40,000  B,  7,700 

Cr,  4.340  C.  100,000  sq.  ft.  Cs. 
Mt.  Carroll,  S.  C  Campbell,  C  E.,  6,000  B. 
Murphysboro,  R.  A.   Rollo,   C.   E-,  60,000   B,   30,000  sq. 

ft   Cs. 
Oak  Park,  Dudley   C.  Meyers,  E.,  35,000  Sa,  2,000  Ac, 

6,000  C,  40,500  sq.  ft.  Cs. 
Ottawa,  George  L.  Farnsworth.  C.  E.,  80,000  Ac,  3,000  B. 
Pckin,  Ben  F.  Smith,  C.  E..  13.200  B. 
String  Valley,  P.  M.  Mahoney,  C.  Clk.,  1  G,  2  Cs. 
Waukegan,  M.  J.  Douthitt,  C  E.,  3,035  C,  1,700  ft.  Cs. 
Wheaton,  L.  J.  Ruddock,  C  E.,  6,600  C. 
Winnetka,  Frank  S.   Windes,  Windes  &  Marsh,  Engrs., 

6,000  to  10,000  lin.   ft.  Cs. 
Zion,  Jas.  J.  Craig,  Vz  Cr,  1  C. 
Indiana  :  ■      _, 

Covington,  Colonel  W.  Santman,  C.  b.,  %   Cr. 
Elkhart,  Harmon  J.  Weaver,  C.  E.,  13,800  Sa,  10,050  B, 

3,000  C 
Elwood,  John  D.  Seright,  C.  E.,  1,160  Cs. 
Evansviile,  Jas.  D.  Saunders,  C.  E.,  100,000  Sa. 
Franklin,  Thos.  D.  House,  C.  E.,  10,000  Ac. 
Fort  Wayne,  Frank  M.  Randall,  C.  E.,  80,000  Sa,  60,000 

Ac,  50,000  Cs.  „    . 

Gary    W.   P.   Cottingham,  C   E.,  108,000   Sa,  27,000  Ac, 

2o",O00  Am,  30,000  Tm,  35,000,  Cr,  8,000  C,  6,000  Cs. 
Greenfield,  Charles  Boone,  C  E-,  6  G. 
Hartford  City,  Wm.  Harley,  C  E.,  15.000  B,  7,000  Cr. 
Jennings,  Charles  W.  Miles,  Co.  Surv.,  28,580  M,  5,317  G. 
Kokomo,  C.  M.  Ray,  C.  E.,  6,338  Sa,  13,673  Cr,  2,656  cu. 

yds.  G,  35,505  sq.  ft.  Cs. 
Lafayette,    H.    F.    Kessener,    C.    E.,   20,000    B,   8,400    G, 

5,600   Cs.  ,_ 

La  Porte,  Burtis  P.  Thomas,  C.  E.,  30,000  Sa. 
New  Albany,  Saml.  T.  J.  Kann.  C.  E.,  20,000  Cr,  10,000 
C,  1,500  M,  25,000  Cs.  „„„«,- 

Peru,  John   Horan,  C.  E.,  15,106  Sa,  15,500  B.  8,000  G. 
South  Bend,  F.  J.  Anderson.  C.  E.,  9.240  Sa,  29,800  Ac. 

TerrT Haute,  R.  A.  Koerner,  C.  E..  4.500  Wb,  20,300  C. 

Wabash,  H.'D.  Hartman.  C.  E.,  18,000  Sa.  9,000  M,  %  Cs. 

°Atiantic,  T.  E.  Bichols,  C.  Clk.,  6.000  C 
Boone,  C.  L.  Elkhart,  C  E.,  10  Cs. 
Charles  City,  James  S.  Dawson.  E.,  20.000  Ac,  15,000  Cr, 

15,000  sq.  ft.  Cs. 
Cherokee,  Wm.  Shardlow.  C.  Clk.,  5,629  C 
toS,  Roscoe  K.  Earle.  C.  E..  50.000  Sa,  50,000  Ac, 

15,000  tarvia.  10,000  C. 
Dcnison,  Frank  Woolston,  C.  E.,  80  blocks. 
Emmetsbvrg,  T.  R.  Nartin,  7,500  Cs. 
Fort  Dodge,  C.  H.  Reynolds,  C.  E.,  45,000  Ac^l.500  C 
Garner    T.  G.  Thorne.  Con.  E.,  Clinton,  oO.OOO  Cr. 
Kingsley,  T.  H.  Johnson.  Con.  E.,  Sioux  City,  65,000  Cr. 
Mason  City,  Fred  P.  Wilson,  C.  E    40.000  Cr. 
New  Hampton,  W.  R.  Garland,  C.  E.,  2  As. 
Oskaloosa,  H.  C.  Hawkins,  C.  E.,  21,000  Ac. 

^ArkaVsas  City,  C.  W.  Lusk,  C.  E    62,000  B. 
Columbus,  C.  M.  Cooper,  C,  E. ,  %  G,  %  Cs. 
Dodge  City,  Fred.  Kirkpatrlck.CE.,  25,000  B. 
McPherson,  H.  A.  Rowland,  C  E..  3%   Sa. 
ManhatU  Arthur  J.  Rhodes.  C   E-.  35  000  Ac,  15.000  B. 
Ottawa,  B.  W.  Harris.  Comr., 2  blocks  B. 

Salina    P    G.  Wakenhut.  C.  E..  20.000  Ac  or  B.     

Topeka,  W.  E.  Baldr-   C.  E..  10,000  Ac,  1.800  B,  18,000  C, 

wSfriFi  PCA«ord,  C  E.,  1  Sa,  2  B.  1,500  ft.  M.  1  Cs. 

KSS  Thos.  Boggess    C.  E.,  W^jM«  B. 
Madisonville,  George  M.  Flanagan   C.  K     1 £000 R.  7.9  Cs. 
Movsville.  W.  L.  gW.C  E..  2.500  B.  5*00  Cs. 
Middlesboro,  J.  C  Richardson,  C  E.,  44.2of)  K. 
Newport,  Jos.  Hermann,  C.  E..  10,000  Cr,  3,000  M. 

^CroX."'  Merrill  Bernard,  C.  E.,  12.000,  sq.  ft.  Cr,  2  G. 
Kentwood,  T.  G.  Wirnock,  2  G,  6  Cs. 
Lafayette,  L.  J.  Virgues.  20,000  B  or  Cr,  15  G. 


South  Highlands,  A.  A.  Lyons,  C.  E.,  45,000  Ac,  100,000 
so.  ft.  Cs. 
Maine  : 

Lewiston,  John  A.  Jones,  C.  E.,  21,000  Tm. 

Portland,  H.  C.  Robinson,  Dv.  E.,  5,000  Ac,  5,556  S,  4,600 

B,  1,911  C,  2.500  Cs. 
5.  Paris,  Charles  W.  Bowker,  Co.  Comr.,   %   C. 
Westbrook,  Alex.  Tones,  C.  E.,  4,000  Am,  525  B. 
Maryland  : 
Frederick,  Emory   C.   Crum,  C.  E.,  500  Ac,   16,000  Am, 

3,500  B. 
Hagerstown,  J.  B.  Ferguson,  C.  E.,  15,000  Tm,  3,000  S, 
2,000  Cs. 
Massachusetts  : 
Andoivr,  F.  C  Cole,  Sp.  H.,  1%   tarvia. 
Attleboro,  H.  J.  Goodale,  Sp.  Pub.  Wks.,  2  Ac,  600  Cs. 
Brain  tree,  Hartley  L.  White,   %  Ac. 
Easthampton,   M.   J.   O'Neill,  T.   E.,   33,000   Am,    %    G, 

1,800  Cs. 
Greenfield,  E.   M.   Schneck.  S.  S.  and  T.  E.,  5,000  Am, 

2,600  Cr,  3,000  M,  15,000  G,  7,500  ft.  Cs. 
Holyoke,  T.  J.  MacCarthy,  C.  E.,  2  C 
Lawrence,  R.  W.  Priestman,  C.  E.,  60,000  Am,  13,800  S. 
Millbury,  W.  B.  Haine,  1%   C. 
Newton,  George  E.  Stuary,  St.  C,  13,400  Am,  10,500  Tm, 

26.000  G.  26,000  sq.  ft.  Cs. 
North  Adams,  W.  I.  Baucus.  C.  E.,  5,000  C. 
Orange,  G.  M.  Underwood,  S.  S.,  1  G. 
Pittsfield,  A.  B.  Farnham,  E.,  7,800  B,  20,000  C,  5,000  Cs. 
Wakefield,  W.  R.  Tompson,  S.  S.,  7,500  Am,  11,000  G, 

1.400  Cs. 
Waltham,  G.  C.  Brehm.  C.  E..  75,000  Am,  10.000  M. 
Watertown,  Forrest  J.  Maynard,  T.  E.,  2,500  Sa,  13,500 
Am,  10,883  C,  50,000  Cs. 
Michigan  : 

Alma,  W.  E.   Reynolds.  C.  M.,  2  Cr,  20,000  lin.  ft.   Cs. 
Ann  Arbor,  Geo.  H.  Sandenburgh.  C.  E..  50,000  G. 
Battle  Creek,  E.  U.  Haut,  C.  E.,  50,000  Sa. 
Bav   City,   H.   C.  Thompson,   C   E.,  2,000  Ac,  8,000  lin. 

ft.  Cs." 
Dowagiac,  Clint  Voorhees,  Sp.  P.  W.,  1,000  C,  2  G,  25,000 

sq.'  ft.  Cs. 
Escanaba,  W.  J.  Hudson,  C.  E.,  20,320  Tm,  13.360  C. 
Flint,  200,000  Sa,  400,000  Cs. 
Hastings,  Bert  Sparks,  C  E.,  1  C,  1  Cs. 
Holland,  Jacob  Zuidema.  C.   E.,  20,000  Cs,   10.000-20,000 

W  or  C. 
Ironwood,  Jas.  Goudie,  C.  E.,  10,000  Tm,  20,000  Cs. 
Ishpeming,  J.  E.  Hay  den,  C  E.,  6,000  Am. 
Munising,  Albert  Oas.  C.  Clk.,  1,000  Tm. 
Jackson',  W.  B.  Hodges,  C.  E.,  175,000  Sa. 
Lansing,  S.  E.  Eckert.  C.  E.,  100,000  Sa.  4.000  B,  4.000  C, 

3  Cs. 
Muskegon,  Ross  J.  Buck,  Dir.  P.  W..  20,000  Sa. 
Saginaw,  H.  H.  Evmer,  C.  E.,  30,000  Sa. 
Sturgis,  Geo.  A.  Eagleton,  C.  E.,  12.210  B,  33,000  C. 
Three  Rivers,  O.  O.  Johnson,  C.  M.,  4,000  ft.  C,  1  G. 
Ypsilanti,  T.  Fred  Older,  M.  P.  U.,  5,000  C 
Minnesota: 

Cloquet,  Archie  Campbell,  St.  C,  20,000  sq.  ft.  Cs. 
Fairmont,  Thos.  H.  Curtis,  C.  E.,  8,000  Wb,  8,000  Cr. 
Faribault,  F.  W.  McKelly,  C  E.,  4,300  Cr,  3-5  M. 
Hibbing,  E.  J.  Hawley.  C.  E.,  22,100  Wb. 
Luverne,  T.  H.  Johnson,  Con.  W.,  Sioux  City,  la.,  145.000 

Cr. 
Minneapolis,  F.  W.  Cappelen.  C.  E.,  150.000  Ac,  18,000  S, 

40.00(1   B.  71.000  Wd,  12.000  C.  40  Cs. 
St.  Cloud,  M.  B.  Lang,  C.  E..  30,000  Wb,  15,000  Cs. 
St.  Paul,  Ch.  E.,  150,000  Sa,  75.000  Ac,  20,000  Wd.  8,000 

C.  75.000  Cs. 
St.  Peter,  H.  W.  Daniels.  C.  E..  5.8  tarvia  and  oil. 
Two  Harbors.  P.  A.  Cullen.  C  Clk.,  2,280  ft.  Cr. 
Virginia,  E.   F.  Johnson.  C.  E..  26.000  Cr.  36.000  sq.  ft. 

C's-  „  c     r- 

Winona,  E.  E.  Chadwick.  C.  E..  7.400  Tc.  50,000  sq.  ft.  Cs. 

Mississippi:  .  _ 

Clarksdalc,  W.  S.  Bobo,  C.  E..  10.000  Ac.  38,000  G,  1,500 

Cs. 
Greenwood,  F.  T.  Walker.  C.  E..  20.000  Ac. 
Tupelo,  N.  B.  Buchanan.  C  E.,  15  Cr.  and  C 

Missouri:  „  „    „ 

Batesville,  W.  R.  Heagles,  W.  R.  Heagles  &  Sons,  106,- 

000  Ac. 
Bethany,  John  J.  Werninger.  3,000  C 
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Boonevillc,  T.  T.  Hale,  C  E-,  1  V*   Am,  2,000  ft.  B.  L200 

ft.  C. 
Brookfield,  Lee  Fletcher,  C.  E.,  5,000  Tm. 
Carthage,  Frank  B.  Newton,  C  E.,  3  C. 
Fredericktown,  C.  T.  McCormick,  Co.  E.,  5  G. 
Fulton,  F.  E.  Baker,  C.  E.,  14,000  M,  2,000  G,  8,000  sq. 

ft.  Cs. 
Jefferson  City,  Linn  F.  Brown,  C.  E.,  120,000  Am,  10,000 

Cs. 
Maiden,  W.  R.  Heagles,  W.  R.  Heagles  &  Sons,  45,000 

tarvia  or  Ac. 
Poplar   Bluff,   E.   C.   Thomas,   E.,   20,000   C,    10,000   Cs. 
St.  Charles,  Carr  Edwards,  C  E.,  33,000  Tm,  20,000  B, 

1,000  G,  3,000  Cs. 
St.  Louis,  W.  U.   Horner,  Ch.  E.,  Sewers  and   Paving, 
180.000  Sa,  136,757  Wb.  18,260  Am.  18,260  Tm,  7,985  S, 
71,334  B,  8,470  Wd,  43,445  C,  30,000  sq.   ft.   Cs. 
Sedalia,  F.  T.  Learning,  C.  E.,  10  Am.  10,000  B.   10,000 

C,  3  Cs. 
University   City,    Walter    A.    Heimbuecher,    C.    E.,   8,500 
Cr,  87,353  C 
Montana : 
Billings,  E.  M.  Sneckenberger,  C  E.,  19.900  C. 
Boseman,  C.   C.  Widener,  Con.  E.,  23,000  Wb. 
Great  Falls,  L.  B.  Evensen,  C.  E.,  28,300  Wb,   19,000  Cr, 

6,000  C,  35,000  sq.  ft.  Cs. 
Havre,  H.  R.  J.  Meyer.  C.  L  3  G,  %  Cs. 
Lewiston,  R.  P.  Longshore,  C.  E.,  27,066  Cr. 
Nebraska: 
Fremont.  L.  M.  Roessler.  C.  E.,  1.500  B.  21,000  C. 
Hastings.  George  B.  Blautstone,  C.  E.,  50.000  Sa,  10,000  B. 
Homer.  T.  H.  Johnson.  Con.  E.,  Sioux  City,  la.,  15.000  C. 
Lincoln,    Geo.    W.    Bates.    C.    E.    20,000    Sa.    40,000    Ac, 

20.000    B,   2.500   C.  200.000   Cs. 
Nebraska  City,  C.  A.  Shannon,  C.  E.,  40,000  B  or  Sa: 
North  Platte,  C.  J.  McNamara,  Civ.  E.,  70.000  covering 

Sa.  Ac.  Wb.  B  and  Cr. 
Omaha,  H.  E.  Cotton,  Asst.  C.  E..  50.000  Sa,  100,000  Ac, 
50,000  B,  5,000  Cr,  20,000  C,  25,000  sq.   ft.   Cs. 
Nevada  : 

Reno.  Harry  Chism,  C  E.,  71,000  Ac,  2,700  C,  1  Cs. 
New  Hampshire: 

Laconia.  C.  A.  French,  C.  E..  10.000  Tm. 
New  Jersey  : 
Bloomfield,  Ernest  Buechlin.  T.  E.,  10,000  Sa,  10,000  Wb, 

5.000  C.  1.000  M.  20.000  Topeka. 
Bordentown,  J.  Horace  Eaton.  C.  E.,  882  Sa. 
Bound  Brook.  H.  M.  Herbert,  B.  E..  9.000  Cr.  5,000  M. 
Clifton-.  Russell  S.  Wise.  C.  E..  50,000  sq.  ft.  Cs. 
Garfield.   Anton   L.   Petterson,   C.   E.,  83.508   Am,   70,766 

sq.  ft.  Cs. 
Highland  Fork.  John  T.  Hopkins.  B.  E..  1  Cs. 
Long  Branch.  J.  W.  Seaman.  C.  E..  25.000  Sa. 
Millville,  Newton  B.  Wade.  C.  E..  14.500  Cr,  Ms  G. 
Newark,  William  A.  Howell.  E.  in  charge  of  .Bureau  of 
Paving.  40,000  Sa,  5,000  Wb,  45,000  S,  50,000  Cr,  6.000 
Asphalt  Block. 
Orange,  Kenneth  Crane,  Asst.  E.,  50.000  Wb.  13.000  Am, 

8.800  Hasting  Asphalt  Block,  5.000  Cr.  1,475  Cs. 
Plainfield.  A.  W.  Vars,  C.  E.,  7.500  Tc.  30.000  B,  20,000 

M.  20.000  sq.  ft.  Cs. 
Ridgcficld   Park,   Rudolph   Schweizer.  Jr.,   V.   E.,  34,500 

Tm,   18,250  A.  6,700   Cr. 
Roosevelt,  Fred   F.   Simons.  B.  E..  15,000  Cr,  50,000  sq. 
ft.    Cs. 

Roselle,  J.  L.  Bauer,  B.  E.  10.000  Cr.  20.000  sq.  ft.  Cs. 
Rosclle  Park,  I.  Wallace  Higgins,  B.  E.,  2.370  Tm,  38,- 

130  Cr. 
Rutherford,  Robt.  M.  Watson,  B.  E.,  %  Am.  3  Tm,  1  Cs. 
South  Orange,  Ira  T.  Redfern,  E.,  4.000  Cr.  fi.OOO  Asphalt 

Block. 
Westfield,  Edward  Masher.  T.  E.,  17.000  C.  20.000  M. 
West  New  York,  Carl  Guisback,  T.  E.,  8,000  Wb,  1,200  S. 
New  York : 
Albany,  W.  P.  Graham,  C.  E.,  10,000  Sa,  3,000  Ac,  35,000 

S,  2.000  C. 
Binqhamton,  W.  Earl  Weller.  C.  E.,  5,800  Ac. 
Buffalo,   C    E.    P.    Bahcock.    1st    Asst.    E..   295.000   Sa, 

10.500  S.  6,000  B.  2,800  Wd.  150,000  sq.  ft.  Cs. 
Corning.  Wm.  O.  Drake,  C.  E..  19.S90  B.  14.630  Cr. 
Endicott,  C.  R.  Hunt,  V.  E.,  1%  Wb,  13,630  B. 
Geneva.    I.   W.    Brennan,   C.    E.,   15,000   Sa,   15,000   Wb, 

15.000  B,  15,000  Cr. 
Glens  Falls,  Ernest  L.  H.  Meyer,  C  E,  1.400  B,  20.000  Cs. 


Haverstrau:  W.  A.  Welch,  C.  E.,  8,000  Am,  500  Cs. 
Herkimer,  C.   Leland   Wood,   C.   E.,   9,000  Cr,   4,000  G. 

3,000  sq.  ft.  Cs. 
Hudson  Falls,  P.  C.  Richards,  V.  E.,  4.200  C,  10,000  sq. 

ft.  Cs. 
Jamestown,  E.  C.  Dollard,  C.  E.,  30,000  B. 
Lackawanna,  F.  C.  Strack,  Jr.,  E.,  1.3  Cr,  4.7  M.  2.5  Cs. 
Little  Falls,  Silas  S.  Feeler,  C  E,  13,000  Cr. 
New  York  City,  Brooklyn,  H.  H.  Smith,  Ch.  E..  432,000 

Sa,  7,000  Am,  250,000  Cs. 
Manhattan,  Queens,  Fred  H.  Shepheard,  A-st.  E.,  100,000 
Sa,   300,000   Ac,  250,000  Am,  25,000   S,   15.000   Ed,   35,- 
000   M. 
Niagara  Falls,  13,378  C,  107,207  various. 
N.  Tonawanda,  Carl  L.  Oelkers,  C  E.,  38.500  Wb,  200  Cr. 
Ogdensburg,   Geo.   A-   Tate,   C    E..   10.000   Cr.   6.000  to 

10,000  M. 
Olean,  E.  E.  Allen,  C.  E,  3.74  B,  .23  Cr. 
Oneonta,  Frank  M.  Gurney,  C  E.,  ^   G,  3,000  Cs. 
Pittsburgh,  N.  J.  Langlois,  C  E..  6.000  Cs. 
Port  Chester,  Chester  A.  Studwell.  Y.  E..  1.S00  S.  1,000 

Cr,  5.400  C,  60,000  Cs,  35,000  Asphalt  Block. 
Poughkeepsie,  Thos   F.   Lawlor,   Sp.   P.   W.,  6.300   Am, 

25,000  Cr. 
Salamanca,  C  C.  Cheney.  C  E..  25.000  G.  30.000  Cs. 
Schcnectadx,  Geo.  I.  Howard,  C.  E.,  33,500  Cr. 
Watertown,  P.  B.  Sutton,  C.  E.,  5.300  C 
IVatkins,  Chas.  E.  Dennis,  Sp.  P.  W.,  1  G. 
North  Carolina  : 
Ashcville,  B.  M.  Lee,  C.  E.,  55.600  S.  10.135  C.  7.000  Cs. 
Durham,  H.  \Y  Kueffuer,  C.  E.,  15.000  Sa.  1.200  Durax, 

500  B,  6.000  Cs. 
Fayettcvillc,  E.  C.  Derby,  C.  E..  10.000  Am.  10.000  Cs. 
Greensboro,  M.  M.  Boyles.  C.  P.  W..  3  Wb.  2  C,  12  Cs. 
Monroe,  C.  W.  Lee.  Supt.  Water  and  Light.  1  Ac. 
Statcsi'illc,   R.   L.  Greenlee,   C  E.,  14.300   Sa.   7.200  Ac, 

10,000  Cs. 
Washington.   P.   C.   Painter,  C   E..  30,000   Sa.   65.000  B, 

20,000  Cs. 
Wilson,  Gladding  &  Morrison,  Con.  E.,  75,000  Wb. 
North  Dakota: 
Fargo,  W.  B.  Stevenson.  20.000  Wb.  15.000  Cr. 
Minot,  E.  J.  Thomas.  C.  E,  10.000  Wb.  %  G. 
Valley  City.  Jay  W.  Bliss,  C.  E,  17.000  G,  24.000  sq.  ft.  Cs. 
Ohio: 

Akron.  E.  A.  Kemmler,  H.  E.,  150,000  Sa.  10.000  Ac,  60,- 

000  B,  2.000  Cr,  120,000  Cs. 
Alliance.    H.    E.    Anderson,   C.    E.,    7.000    Ac.   45.000   B, 

6.000  Cs. 
Bucyrus,  F.  L.  Niederheiser.  C.  C.  E..  10.000  sq.  ft.  Tm. 

13,000  B. 
Chillicothc.  H.  M.  Redd,  C.  E..  11.S00  Am. 
Columbus,   R.    H.   Simpson,   Ch.   E..   5.8   Sa.  .S   S.  .6   B, 

1.8  C 
Cuyahoga  Falls.  C.  E.  McKahan.  C.  E..  21.200  Sa.  4.S00  B. 
East  Liverpool,  J.  N.  George,  Ch.  C.  E..  20.000  B.  12,000 

Cr. 
East  Youngstown,  H.  E.  Ruff.  St.  C.  4.000  ft.  Cs. 
Fremont.  Geo.  W.  Lesher,  C  C.  E..  10.178  Sa. 
Lancaster.  Walter  W.  Fraf.  10.000  Sa.  18.000  B. 
London,  H.  L.  McCaffertv.  C.  E..  53.000  B. 
Lorain.  Chalmers.  C.  Miller.  C.  E..  16.000  Sa.  17.000  Ac, 

12.000  B.   15.000  Cr.  1.200  Cs. 
Marion.  Tom  S.  Gathers,  C.  E.,  15.500  B. 
Marysville,  L.  B.  Harvev.  C.  E.,  3.000  fin.  ft.  M.  2,000 

lin.  ft.  Cs. 
Middletown.   W.   C    Morrison.   C.  E..  69.192   sq.   ft.   Cs. 
Niles,  F.  W.  Ward.  C.  E..  15.000  B.  50.000  sq.  ft.  Cs. 
Sidney,  Thaleon  Blake,  C.  E..  1  Cs. 
South  Point.  G.  C.  Kinlev.  C.  E..  1.58  Tm. 
Troy,  M.  A.  Gantz,  Civ.  E..  20.000  Cs. 
Washington  C.  II-  B.  R.  Jacobs.  C.  F...  80,000  Sa.  2.000 

M.  1.000  lin.  ft.  Cs. 
Woostcr.  C.  ( '■  Williamson.  C.  E..   %    B. 
Xenia,  Kenvon  Riddle.  C  M..  30.000  Sa. 
Zancsvillc.  C.  R.  Spencer.  C.  E..  17.000  B. 
Oklahoma  : 
Altus,  Carl  R.  Reid.  C.  E.  2  Cs. 

Bartlesvillc.  E.  D.  Kirkpatrick.  C  E..  12.490  C.  66.600  Cs. 
Durant.  D.  t'.  Lipscomb,  C.  E..  $200,000  C. 
Enid,  B.  F.  Lewis.  C.  E..  150,000  C.  10.000  Cs. 
Hobart,  C.  H.  Keiger.  30  blocks. 
McAlister.  Rose  D.  Ewens.  C.  Clk..  5  Cs. 
Oklahoma  City.  B.  M.  Hart.  C.  E..  144.150  Sa. 
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Wagoner,  H.  H.  Hellen,  C.  E.,  1  G,  2,640  ft.  Cs. 
Oregon: 
Bend,  Robt.  B.  Gould,  C.  E.,  58,200  W. 
Dallas,  Edw.  J.  Himes,  E.,  30,000  Ac  or  G 
Eugene,  Harry  E  Devereaux,  C.  E.,  20,000  C.  4.000  G, 

5  Cs. 
Salem,  H.  M.  Rogers,  C.  E,  20,000  G 
Pennsylvania  : 
Altoona,  F.  D.  Hain,  G  E.,  26.000  B,  3,000  Wd,  2.000  Cr. 
Beaver  Falls,  Carl  S.  Donaldson,  G  E..  11,000  Ac,  5,000  C. 
Bowmanstov.il,  W.  N.  Boyer,  C.  E.,  %  Cr. 
Bradford,  B.  A.  Wise,  G  E.,  20,000  B. 
Clearfield,  E.  W.  Hess,  E.,  8,000  B.  1,000  Cs. 
Corry,  Kevin  R.  Dickson,  G  E.,  500  B,  3.000  Cs,  500  Brick 

Sidewalks. 
Dickson  City,  R.  E.  Carter,  B.  E..  4.000  Cs.  3,000  Asphalt 

Block. 
Dormant,  E.  O.  Garrett,  B.  Sp.,  10,000  ft.  B. 
Dorranccton,  B.  E.,  17,000  Sa. 
Duquesne,  R.  B.  Dell.  C.  E.,  16.905  C.  320  B. 
East  Bangor,  H.   C.  Dilliard.  B.  E,  1,800  B.  12,000  Cr, 

5,000  G,  1.150  Cs. 
Easton,  G  A.  Reese,  C.  E.,  600  A. 
Ellwood  Citx,  Alex  Main,  B.  E.,  6,000  B. 
Erie,   Theodore   Eichhorn,   S.   S.,   160,000   Sa,   32,000  Cs. 
Freeland,  Theo.  Reichmann,  E.,  10,000  A.  10.000  C.  4,000 

G,  2,opo  Cs. 
Gallitccn.  D.  W.  Dillman.  B.  E.  3,000  Cr. 
Greenville,  Chas.  P.  Clarke,  B.  E.,  3.000  lin.  ft.  B. 
Hanover,  A.  E.  Kohr,  B.  E.,  1.500  Sa,  10.000  M. 
Harrisburg,  M.   B.   Cowden,   C.   E.,  66.000   Sa,  54,000   C 

or  Sa. 
Huntingdon.  J.  W.  Oatis,  B.  E.  5,500  B. 
Johnstown,  H.  Lee  Wilson,  G  E.,  11,505  B,  4,257  Cr. 
Lebanon.  P.  A.  Volcker,  C.  E.,  40.000  Cr,  100,000  Cs. 
Mechanicsburg,  Clark  A.  Bryan,  B.  E,  5.000  Am. 
Norristown,  S.  Cameron  Corson,  B.  E.,  10,000  Tm,  2,500 

A,  8,000  B. 
Northampton.  L.  T.  H.  Grossart.  T.  E..  2.365  Cr.  650  Cs. 
Philadelphia.  Fred'  C.  Dunlap.  Ch.,  25  Sa,  12  Am  and  Tm. 
Pittsburqh,  N.  S.  Sprague,  Ch.  E..  147.000  Sa.  18,000  Wb. 

50.000  S.  7.000  B,  10.000  Cs.  1.000  Asphalt  Block. 
Pottsville.  John  H.  Strauch,  C.  E.,  11.000  B,  24,000  Wd. 
Reading.  E.  B.  Ulrich.  C.  E.,  40.000  Sa.  5,000  B. 
Sayre,  Nathan  F.  Walker,  B.  E.,  600  Cs. 
Schuykill  Haven.  Geo.  W.  Butz.  E.,  %  Sa. 
Scranton,  Wm.  A.  Schunk.  G  E..  26,000  Sa.  2.000  S. 
Sharon.   Lewis   E.   Burnside.   C.  E,  6.300  Ac,   14,360   B, 

5.000  Slag.  15.000  sq.  ft.  Cs. 
Shipponsburg,  T.  L.  Essick.  C.  E.  4.000  Cr. 
Summit  Hill.  Roland  H.  Shinton,  E.  3,500  Tm,  5,300  G. 

4.000  sq.  ft.  Cs. 
Uniontown,  W.  L.  Dunn,  G  E..  10,000  Tm. 
West  Homestead,  C.  Edward  Long.  Con.  E..  13.000  B. 
Wilkinsburg.  Chas.  F.  Sperling.  B.  E.  5.000  B. 
Woodlawn.  M.  B.  Moore,  B.  E.,  10,000  B. 
York,  C.  F.  Waller,  C.  E,  866  B. 
Rhode  Island: 

Newport,  R.  T.  Easton.  C.  E.,  32.879  Am.  400  M. 
South  Carolina  : 
Greenwood,  B.  R.  Cowherd,  Jr.,  Co.  E..  $50,000  Sa,  $50,- 

000  C. 
Orangeburg.  Edward  Huwer.  G  E,  65.000  Cs. 
Spartanburg,  J.  H.  Shores,  S.  S.,  75.000  Ac. 
South  Dakota  : 
Aberdeen.  Frank  Le  Cocq.  C.  E.,  3  Cs. 
Rapid  City,  T.  H.  Johnson.  Con.  E..  Sioux  City,  la.,  56.- 

000  C. 
Sioux  Falls.  S.  B.  Howe.  C.  E.,  3,800  CI  2  Cs. 
Tennessee: 

Clarksiillc.  S.  R.  Alexander.  C.  E.  3  Ac. 

Cleveland.   S.   D.   Newton.   C.    E.   5.000   Sa.   30.000   Tm, 

2.500  Cs. 
Dyersburg,  S.  R.  Blakeman.  C.  E..  10.000  Ac,  1,500  Cs. 
Greenville.  C.  E  Coils,  G  E.,  4.000  Ac.  2.000  Am.  1.000 

C.  100.000  M. 
Texas  : 

Atnarillo,  H.  B.  Jones.   C.  E..  $450,000  B.   fi.000   ft.   Cs. 
Beaumont.  O.  A.  Seward.  Jr..  G  E.,  $200,000  G.  150,000 

sq.  ft.  Cs.  $1,050,000  paving,  type  not  yet  selected. 
Belton,  H.  R.  Smith,  Mavor.  8  Am.  12  G. 
Bonham.  Edgar  Whedbee,  C.  E..  30.000  Tm. 
Brenham.  Wm.  Luck,  E.,  $150,000  C  Base  and  Uralde 

Asphalt  topping. 


Brownwood,  Mark  E.  Ragsdale,  C.  E.,  1,000  Cs. 
Childress,  R.  C.  Carraway  Co.,  Con.  E.,  10,000  B. 
Cisco,  J.  G.  Reagan,  Asst.  C.  E,  15,000  S,  3,000  Cr. 
Clarksville,  Paul  Y.  Creager,  G  E.,  300  C,  1,000  Cs. 
Dallas,  J.  R.  Graham,  E.,  150,000  Wb,  S0,000  R,  10,000  G, 

400,000  Cs. 
Eastland,  J.  A.  Wright,  G  E,  35,000  Ac,  40,000  B,  5  Cs. 
Galveston,  Geo.  H.  Willits,  15,000  B,  15,000  Cr. 
Greenville,  A.  D.  Duck.  E.,  50,000  B. 
Longvicw.  H.  N.  Roberts,  G  E.,  2,000  Am,  10,000  B. 
San  Angelo,  L.  H.  Laging,  C.  E.,  8.000  G. 
Temple,  R.  D.  Morgan,  C.  E.,  10,000  B,  2,500  C,  30,500  G, 

20,000  sq.  ft.  Co. 
Saco,  H.  R.  Seword,  C.  E..  20  Tm,  25  G,  10  Cs. 
Waxahachie,  H.  R.  F.  Helland.  C.  E..  6  Wb. 
Weatherford,  Geo.  M.  Parks,  C.  E.,  7,000  W,  10  G. 
Utah  : 
Brigham  City,  H.  G   Carver,  G  E.,  4,000  Wb,  4,000  C, 

2,000  Cs. 
Provo    City,   G.   C.   Swan,   C.   E.,   27.500   C,   72,154.6   sq. 

ft.  Cs. 
Vermont : 
Bane,  Sydney  Lee  Ruggles,  C.  E,  $5,000  Cr. 
Bennington,   M.   J.    Burrington,   Jr.,   Civ.    E,   14.000   Cr. 
Burlington,   Thurman    W.   Dix,   C.   E.,    1   Tm,   1.500   B, 

1.600  Wd,  Vz  G,  3  Cs. 
Rutland,  Donald  D.  Snyder,  C.  P.  W.,  12,000  Cr. 
St.  Albans,  J.  H.  Kennedy,  Supt.,  1  Tm. 
Virginia  : 

Charlottesville,  W.  Washabaugh,  C.  M.,  6,000  C,  800  Cs. 
Clifton  Forge,  E.  C.  Wisterman,  Sp.  P.  W.,  6,000  Am, 

4.000  sq  ft.  M. 
Danville,  Ralph  K.  Lurville,  C.  E.,  20,000  Sa,  41,331  Ac, 

38.788  Am,  9.711  Durax  or  B. 
Fredericksburg,  L.   T    Houston,  Jr.,  20,000  G,  3,000  lin. 

ft.  Cs. 
Hampton,  Girard  Chambers.  G  E.,  3,000  G. 
Newport  News.   E.   Russell  Davis,   Civ.   E.,   11,874  Tm, 

2.802  G 
Washington  : 
Aberdeen,  A.  H.  Blood,  C.  E,  75,000  Cr,  15,000  Cs. 
Dayton,  Walker  Range.  C.  E.,  20,000  Wb. 
Okanogan,  Horace  E.  Smith.  C.  E.,  47,459  M,  4,425  Cs. 
Olytnpia,  Ray  R.  Wood.  C.  E..  10.000  Sa,  2.000  B,  15,000 

Cs. 
Raymond,  Louis  D.   Kelsev.   C.  E.,  20.000  Cr,  20.000  C, 

8.000  Cs. 
Spokane,  A.  D.  Butler,  G  E.,  30,000  Tc.  60.000  C,  10,000 

Cs. 
Wkst  Virginia  : 
Clarksburg,  J.  R.  Wilson,  6  Wb,  3  B,  4  G 
Fairmont,  S.  B.  Miller.  G  E.  2.000  Am,  6,000  B,  1.000  G 
Moundsville,  Alex  Purdy,  2,100  B. 
Parkersburg,  L.   G.   Merrill.  G   E..   14.230   Sa,  6,370   B, 

10.175  Cr.  4,750  G 
Princeton,  Elmer  G  Barton,  Co.  E.,  4,000  Bit.  M. 
Wisconsin  : 
Ashland,  Jas.  Phillips,  C.  E.  40.000  Bg,  4.500  C,  1%   Cs. 
Augusta,  Henry  Oik,  Con.  E,  5.000  B,  10,000  Cs. 
Beloit,  G.  E  Heebink,  C.  E.,  2.000  Cs. 
Eau  Claire,  J.  T.  Hurd,  C.  E..  6.000  Cr. 
Edqerton,  W.  F.  Reichardt,  G  E.,  30.000  Cr. 
Janesville,  G  V.  Kerch,  G  E.,  2.000  Sa,  4,700  B. 
Jefferson,  E.  B.  Parsons,  10,000  Cr. 
Kaukauna,  Frank  M.  Charlesworth.  Jr.,  G  E..  24.000  Tm, 

20.350  Cr,  5.400  Cs. 
Kenosha.  P.  J.  Hurtgen,  G  P.  W.,  40,000  sq.  ft.  Cs. 
Madison,  E.  E  Parker.  G  E..  2  Sa.  .33  Wd,  1.00  Cr. 
Manitowoc,  F.  L.  Alter,  G  E.,  50,000  Cr. 
Marinette,  A.  L.  Hillis.  G  E..  $25,000  Tm  or  B  or  Cr. 
Menasha,  A.  E.  McMahon.  G  E..  9.600  Cr. 
Neenah,  E.  A.  McMahon    C.  E..  14.000  Cr. 
Oshkosh.  G  H.  Randall.  C.  E..  50.000  paving. 
Port   Angeles,   R.    T.    Young.   C.    E..   10.000   C.   3.000  G. 

5.000  Cs. 
Rhinelander.  I.  G.  Johnson.  C.  E.,  5  Blocks  M. 
Sheboyqan.  G  U.  Bolev.  G  E.,  40.000  Cr. 
Superior,  E.  B.  Banks.  C.  E..  24.420  Ac.  13.350  Am.  50.000 

Cr.  150.000  sq.  ft.  Cs. 
Wausau,  B.  C.  Go  wen.  C.  E..  15.000  C.  5.000  ft.  Cs. 
IVausau,  B.  C.  Gowen.  G  E..  15,000  G  5.000  ft.  Cr. 
West   Allis,   E.   G.   Orbert.   Chn.   Bd.    P.   W..   30.000  to 

40.000  Sa  or  Cr. 
Wisconsin  Rapids.  E.  H.  Aldrich.  C.  E..  1.700  B.  19.700 

Cr.  22.900  G 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  .  It  is  hoped  that  others  who  have  solved  similar  problems 
different  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it   is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  to  Concrete  a  2 
on  1  Slope  with  a 
Slab  Lining  Hav- 
ing Few  Joints 

Deliver     concrete     continuously     through 
chute,    place    it    in    alternate    panels    and 
anchor  reinforcement  if  necessary  to  pre- 
vent slipping. 


DEPARTMENT  OF  PUBLIC  AFFAIRS 
*     *     *.     Texas. 

March  10.  1921. 
Editor.  Public  Works, 
New  Vyrk  City. 

Sue  In  pursuance  of  your  invitation  to  readers  of 
Public  Works  to  submit  questions  regarding  construction 
problems,  I  wish  to  request  you  to  advise  me  as  to  satis- 
factory methods  for  placing  a  5-inch  concrete  lining  on 
two-on-one  slopes  of  an  earth  embankment,  the  slopes 
being  about  35  feet  in  length.  It  is  very  desirable  to  have 
as  few  joints  in  the  lining  as  possible ;  hence,  it  is  planned 
to  make  a  continuous  slab  in  each  day's  work.  The  con- 
crete will  be  delivered  at  the  top  of  the  slopes  in  wheel- 
barrows. The  principal  problems  are  to  place  the  concrete 
fairly  rapidly,  spread  it  uniformly,  prevent  it  from  sliding 
down  or  sloughing  off,  and  to  finish  it  smoothly  but 
without  a  troweled  surface.  Only  common  labor  is  avail- 
able and  no  special  equipment  is  on  hand. 

As  it  will  probably  take  several  weeks  to  have  this 
matter  nublished  in  your  journal,  and  as  we  will  soon  be 
up  to  this  work,  I  would  appreciate  very  highly  having  an 
advance  outline  of  your  suggestions  by  letter. 

Thanking  you  in  advance.  I  am, 

Yours  verv  truly, 

***** 

City  Engineer. 

Noti  omit  to  mention  the  character  of  the  sub- 
grade  on  which  the  concrete  is  to  be  laid,  an  im- 
portant consideration  that  may  influence  the  man- 
ner in  which  the  work  should  lie  done  and  the 
success  that  can  be  attained.  It  should  also  be 
stated  whether  the  concrete  lining  is  required  to 
be  water  tight  at  the  joints. 

Assuming  that  the  surface  of. the  sub-grade  is 
hard,  uniform  and  accurately  dressed  to  the  slope 
of  the  finished  slab,  the  first  essentials  for  the 
successful  execution  of  the  work  as  required  will 
be  the  continuous  delivery-  in  sufficient  quantities, 
of  a  perfectly  uniform  concrete  of  suitable  pro- 
portions and  consistency  and  placing  it  in  posi- 
tion by  careful,  skilful  men  under  constant  super- 


vision of  a  competent  engineer  or  inspector  who 
should  be  very  exacting. 

PREPARATION    OF    SLOPE 

The  slope  of  the  embankment  should  be  thor- 
oughly rolled  or  otherwise  compacted  and  accu- 
rately dressed  to  the  required  surface.  Care 
should  be  taken  that  the  surface  is  not  slippery 
and  if  n.ccssary  it  should  be  finished  with  a  thin 
layer  of  fine  broken  stone,  gravel  or  coarse  sand 
mixture  well  worked  in  and  compacted.  If  there 
is  a  tendency  for  the  concrete  to  slip  down  on 
the  sub-grade  it  may  be  wholly  or  partly  relieved 
by  rolling  the  finished  sub-grade  on  horizon- 
tal lines  with  a  slightly  corrugated  or  grooved 
roller,  scoring  the  surface  or  making  slight  ribs 
thereon  to  engage  the  plastic  concrete. 

There  should  be  built  in  advance  a  concrete 
stop  wall  at  the  bottom  of  the  slope  and  parallel 
to  it  to  receive  the  thrust  from  the  lower  edge  of 
the  concrete  slab. 

Wood  or  steel  forms  as  high  as  the  thickness 
of  the  slab  should  be  set  parallel  with  each  other 
and  from  6  to  12  feet  apart  extending  perpendicu- 
larly to  the  thrust  wall,  from  it  to  the  top  of  the 
slope,  dividing  the  slope  into  panels  which  should 
be  alternately  concreted. 

DELIVERING    CONCRETE 

Close  to  the  top  and  to  the  bottom  edge  of 
slope  there  should  be  laid  a  single  or  double-rail 
track  parallel  to  the  wall,  the  lower  track 
being,  if  desirable,  located  on  top  of  the 
wall.  On  each  track  there  should  be  a  pair  of 
wheels  or  a  truck  supporting  one  end  of  an  in- 
clined chute  for  delivering  the  concrete  from  the 
wheelbarrows  on  top  to  different  parts  of  the 
slope.  A  wheelbarrow  runway  should  be  con- 
structed on  the  top  of  the  slope  and  adjacent  to 
it  for  the  delivery  of  the  concrete  from  the  cen- 
tral mixing  plant  and  provision  should  be  made 
for  the  return  of  the  wheelbarrows  without  in- 
terrupting their  constant  delivery. 

At  the  upper  end  the  chute  should  have  a  hop- 
per for  the  most  rapid  and  convenient  dumping 
of  the  wheelbarrows  into  it.  The  chute  should 
be  parallel  with  the  slope  and  only  a  few  inches 
above  it,  and  the  lower  end  should  be  2  feet  or 
more  clear  of  the  top  of  the  thrust  wall.  Stop 
hoards  and  bottom  or  side  gates  should  be  pro- 
vided at  intervals  along  the  length  of  the  chute 
to  permit  the  delivery  of  the  concrete  at  any  in- 
termediate point  between  the  bottom  and  the  top 
of  the  slope. 

Any  available  steel  or  wooden  chute  could  be 
used,    but    it    would    probably   be    necessary    to 
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strengthen  it  to  enable  it  to  span  the  35-foot  length 
of  the  slope.  If  the  chute  is  already  trussed,  as 
is  often  the  case  with  steel  chutes  provided  for 
use  on  spouting  jobs,  the  trusses  probably  project 
so  far  below  the  bottom  of  the  chute  that  special 
supports  must  be  provided  at  top  and  bottom  to 
raise  the  truss  clear  of  the  concrete  slabs.  These 
may  make  it  inconvenient  to  fill  the  chute  from 
the  wheelbarrow  and  to  deliver  the  concrete  satis- 
factorily at  the  lower  end,  where  an  additional 
length  may  be  required  to  convey  the  concrete 
close  to  the  sub-grade. 

The  chutes  can  be  supported  at  any  elevation 
between  a  pair  of  simple  wood,  steel,  or  combina- 
tion beams  or  trusses  that  can  easily  be  made 
at  the  site.  Timbers,  I-beams  or  channels  will 
serve  for  the  chord  members  and  may  be  king- 
nost  or  queen-post  trussed  with  single  full  length 
rods  bent  in  the  middle  and  having  nuts  at  the 
ends  engaging  beveled  bearings  at  the  chords.  At 
the  bends  they  should  be  supported  on  saddles 
or  short  posts  attached  to  the  lower  sides  of  the 
beams.  Light  wooden  trusses  can  easily  be  made 
with  pairs  of  single  2  x  4-inch  or  any  convenient 
size  spaced  for  the  top  and  bottom  chords  from 
12  to  24  inches  apart  and  connected  by  trans- 
verse and  zig-zag  pieces  nailed  on.  If  light  deep 
I-beams  or  channels  of  sufficient  lengths  are  avail- 
able they  will  serve  without  trussing  but  are 
heavier  than  trussed  members. 

CONCRETING   IN   ALTERNATE   SECTIONS 

The  forms  should  be  rigidly  fastened  in  posi- 
tion with  the  upper  edges  exactly  in  the  required 
plane  of  the  surface  of  the  finished  concrete.  The 
chute  should  be  set  on  the  center  line  of  the  panel 
between  two  successive  forms  and  concrete  de- 
livered to  it  as  nearly  continuously  as  possible. 
The  fresh  concrete  should  be  delivered  at  the 
bottom  of  the  slope  and  raked  into  position  and 
to  required  uniform  thickness,  building  on  the 
upper  edge  and  making  the  slab  continuous  from 
the  bottom  to  the  top,  the  concrete  being  dis- 
charged successively  at  different  parts  of  the 
chute  as  the  concrete  advances  toward  the  top. 

The  concrete  should  be  of  a  rich  mixture  made 
with  quick  setting  cement  and  rather  coarse 
broken  stone  with  finer  material  and  sand  very 
carefully  proportioned  by  experiment  to  secure 
the  utmost  density,  eliminate  voids  and  conse- 
quently secure  imperviousness.  It  should  be 
mixed  with  a  small  percentage  of  hydrated  lime 
and  with  as  little  water  as  possible  to  thoroughly 
wet  the  cement  and  aggregate  and  give  a  mixture 
neither  sloppy  nor  crumblv  but  which  will  flush 
water  to  the  top  with  moderate  ramming. 

As  fast  as  the  concrete  is  placed  it  should  be 
screeded  off  by  a  straightedge  operated  on  the 
upper  edges  of  the  forms ;  it  should  be  thoroughly 
compacted  from  the  bottom  up  by  ramming,  tamp- 
ing or  rolling. 

REINFORCEMENT  ANCHORAGE 

If  it  is  laid  in  this  manner  and  there  is  still 
developed  a  tendency  to  slip  or  slough,  it  may 
be  helped  by  the  use  of  steel  fabric  reinforcement 
in  full  width  strips  extending  from  bottom  to  top 
of  the   dope   and    temporarily  anchored   securely 


at  the  top.  When  reinforcement  is  used,  the  con- 
crete should  be  placed  in  two  courses,  both  of 
them  well  tamped ;  after  the  first  course  is  laid 
the  reinforcement  should  be  spread  over  it.  Short 
transverse  pieces  of  steel  may  be  stuck  half  way 
through  and  perpendicular  to  it  at  frequent  inter- 
vals to  anchor  with  both  courses  of  concrete  and 
prevent  it  from  slipping  down. 

After  the  top  course  has  been  screeded  and 
tamped,  it  may  be  finished  by  a  belt,  the  operation 
being  the  same  as  in  highway  pavement  con- 
struction. Any  available  rubber  or  canvas  belt 
can  be  used.  It  is  convenient  to  attach  it  to  both 
ends  of  a  long  thin  board  sprung  to  the  arc  of  a 
circle  of  which  the  belt  forms  the  chord.  Handles 
at  each  end  should  be  placed  at  a  suitable  angle 
for*  the  most  convenient  operation  of  the  belt,  it 
should  be  moved  back  and  forth  at  a  slight  angle 
until  the  desired  finish  is  secured,  working  up 
the  slope.    • 

It  is  most  convenient  to  concrete  alternate 
panels  of  the  slope  and  as  soon  as  these  are  fin- 
ished cover  the  surface  with  light  working  plat- 
forms to  protect  them  and  permit  men  to  walk 
around  freely  on  them  while  concreting  the  in- 
termediate spaces.  In  this  case  the  side  forms 
should  not  be  removed  until  after  the  concrete 
is  placed  between  them  and  care  should  be  taken 
that  the  concrete  is  tamped  well  against  the  edges 
of  the  existing  slabs  before  the  concrete  in  the 
intermediate  panels  is  screeded  by  straightedges 
working  on  the  first  pair  of  slabs.  In  this  way 
the  intermediate  slabs  should  be  concreted  before 
the  first  slab  has  set  and  the  concrete  can  be 
made  practically  monolithic  for  a  day's  run  or 
if  the  work  is  carried  on  continuously  it  can  be 
monolithic  throughout.  The  use  of  two  chutes 
enabling  the  pair  of  panels  to  be  simultaneously 
concreted  will  reduce  the  plan  of  grading  between 
the  alternate  or  intermediate  slabs  and  tend  to 
secure  much  better  bond  between  them. 

The  concreting  of  a  steep  slope  100  feet  wide 
is  described  in  a  paper  by  V.  L.  Sullivan,  pub- 
lished in  the  transactions  of  the  American  Society 
of  Civil  Engineers,  May,  1918. 


Blasting  Down  Trees 

When  a  tree  is  cut  down  and  the  stump  sub- 
sequently blasted  splinters  are  likely  to  fly  that 
may  damage  adjacent  property. 

It  is,  however,  a  fact  that  splinters  seldom  fly 
from  standing  timber,  therefore  this  danger  can 
easily  be  avoided  by  blasting  down  the  tree  and 
blasting  out  the  stump  at  the  same  operation. 
A  successful  example  of  this  was  afforded  by  the 
removal  of  nine  pine  trees,  averaging  15  inches 
in  diameter,  at  Rosemary,  N.  C.  Bore  holes  were 
put  in  on  opposite  sides  of  each  tree  and  in  each 
hole  there  was  placed  a  pound  of  40  per  cent 
ammonia  dynamite  and  both  charges  were  tired 
simultaneously  with  electric  caps  and  a  blasting 
machine.  Ropes  tied  to  the  trees  about  20  feet 
above  the  ground  determined  the  direction  of 
fall,  and  the  trees  were  brought  down,  removed 
from  the  site  and  the  ground  ready  for  plowing 
in  10  hours  at  a  cost  of  $16. 
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Recent  Legal  Decisions 


A  farmer  bringing  a  load  of  hay  to  market  in 
a  city,  while  sitting  on  the  top  of  the  load  under- 
took to  drive  under  an  overhead  railway  bridge. 
There  was  not  sufficient  room  to  do  so  and  he  was 
struck  by  the  underside  of  the  bridge,  sustaining 
serious  injuries,  for  which  he  sued  the  city  and 
the  railroad  company.  The  bridge  had  been  there 
for  many  years,  the-  plaintiff  was  familiar  with  it, 
and  there  was  nothing  to  distract  his  attention.  Re- 
viewing at  length  the  evidence  and  prior  decisions, 
the  Michigan  Supreme  (Hurt  holds,  l'alchee  v.  City 
of  Jackson,  180  N.  W.  507,  that  the  plaintiff  was 
guilty  of  contributory  negligence,  as  a  matter  of 
law.  He  saw  the  bridge  and  if  he  had  observed  he 
would  have  known  lie  could  not  pass  under  it  safely; 
and  if  he  had  alighted  and  driven  his  team  he  would 
have  avoided  all  danger. 


DAMAGES   FOR   WRONGFULLY   CUTTING   OFF   WATER 

In  an  action  again  a  waterworks  company  for 
wrongfullv  cutting  off  the  plaintiff's  water  service 
the  jury  were  instructed  that  the  latter  could  re- 
cover "for  the  injury  sustained,  that  is  to  say,  hu- 
miliation, embarrassment,  annoyance  and  inconven- 
ience," to  which  the  defendant  excepted.  The  Ala- 
bama Supreme  Court  holds,  Birmingham  Water- 
works Co.  v.  Justice,  86  So.  389,  that  an  instruc- 
tion, in  a  case  like  this,  that  a  plaintiff  could  recover 
for  "inconvenience"  and  "annoyance"'  caused  by 
breach  of  the  contract  to  supply  him  with  water 
is  not  improper,  so  that  the  defendants'  exception 
not  being  restricted  to  that  part  of  the  instruction 
authorizing  a  recovery  for  "humiliation"  or  "em- 
barrassment" was  bad.  whatever  might  have  been 
its  merit  if  so  restricted.  The  inference  apparently 
is  that  no  recovery  could  be  had  for  humiliation  or 
embarrassment. 


In  an  action  against  a  city  by  a  citizen  for  breach 
of  alleged  implied  warranty  that  the  water  supplied 
by  the  city  for  domestic  consumption  is  pure,  whole- 
some and  fit  and  proper  for  human  consumption  and 
for  drinking  purposes  and  free  from  poison  and 
disease-breeding  germs,  the  question  was  whether 
or  not  a  warranty  was  so  created. 

While  the  business  of  maintaining  a  municipal 
water  system  and  supplying  water  to  private  con- 
sumers at  fixed  compensation  is  public  in  its  na- 
ture and  impressed  with  a  public  interest  it  is  not 
an  exercise  of  governmental  or  police  power.  The 
court  cited  many  decisions  and  text  writers  to  the 
proposition  that  a  private  water  company  or  a  mu- 
nicipality is  not  an  insurer  nor  liable  as  a  guarantor 
of  the  quality  of  the  water  it  furnishes  to  its  cus- 
tomers in  the  customary  means  of  pipes  and  faucets. 
and  cannot  be  held  liable  for  injuries  caused  by  im- 
pure water  furnished  by  it  unless  it  knew  or  ought 
to  have  known  of  the  impurity.  Its  duty  is  that  of 
exercising  reasonable  and   commensurate  care  and 


diligence  in  providing  an  adequate  supply  of  whole- 
some water  at  all  times. 

Xew  York  Personal  Property  Law,  §  96,  pro- 
vide- that  there  is  no  implied  warranty  as  to  the 
quality  or  fitness  for  any  special  purpose  of  goods 
sold,  with  certain  exceptions,  one  of  which  is  where 
the  buyer,  expressly  or  impliedly,  makes  known  to 
the  seller  the  particular  purpose  for  which  the  goods 
are  required  and  apparently  relies  on  the  seller's 
skill  or  judgment.  The  furnishing  of  water,  through 
a  system  of  waterworks,  by  a  water  corporation, 
either  private  or  municipal,  to  private  consumers, 
at  a  fixed  compensation,  is  held  to  be  a  sale  ot 
goods  within  the  meaning  of  the  statute.  But  it  is 
also  held  that  a  taker  of  water  from  such  a  system 
does  not  by  the  mere  taking  make  known,  either 
expressly  or  impliedly,  to  the  seller  the  particular 
purpose  for  which  the  water  is  required,  and  cause 
it  to  appear  that  he  relies  as  to  the  wholesomeness 
of  the  water  on  the  seller's  skill  and  judgment.  It 
is  a  matter  of  common  knowledge  that  human  skill 
or  judgment  cannot  increasingly  and  under  all  con- 
ditions and  circumstances  see  to  it  that  no  unwhole- 
some water  is  furnished.  It  is  also  a  matter  of  com- 
mon knowledge  that  a  company  or  municipality  does 
not  know  that  any  particular  use  is  to  be  made  of 
any  particular  portion  taken.  Of  the  water  taken 
the  part  not  used  for  drinking  or  human  consump- 
tion is  much  the  greater.  It  was  also  pointed  out 
by  the  court  that  the  possibilities  of  contamination 
are  many  and  varied.  There  is  no  conceivable 
method  by  which  the  corporation  can  absolutely  se- 
cure and  maintain  to  the  water  wholesomeness  and 
freedom  for  pollution.  There  is  no  method  of  an- 
alysis or  inspection  by  which  the  corporation  can 
with  certainty  furnish  and  know  that  it  is  furnish- 
ing no  other  than  wholesome  water.  For  these 
reasons  it  was  held  the  plaintiff's  complaint  stated 
no  cause  of  action ;  'hree  of  the  seven  judges  dis- 
senting. Canavan  v.  City  of  Mechanic ville,  New 
York  Court  of  Appeals.  128  X.  E.  882. 


LIMITED      AUTHORITY      OF      MEMBERS     OF      BOARDS      OF 
PUBLIC    WORKS 

A  city  having  been  sued  and  compelled  to  pay 
a  pedestrian  for  damages  sustained  by  falling 
over  an  obstruction  consisting  of  a  cement  step, 
11  inches  wide,  leading  into  the  business  room 
of  a  resident  and  placed  there  by  him,  sued  the 
resident  to  recover  the  amount  of  the  judgment. 
It  was  held,  Sipe  v.  City  of  Kokomo,  Indiana 
Appellate  Court,  129  N.  E.  61,  that  the  fact  that 
a  member  of  the  board  of  public  works  of  the 
city,  out  of  the  presence  and  hearing  of  the  other 
members  of  the  board,  told  the  defendant  that 
he  might  build  the  step,  could  not  protect  the 
defendant  from  liability ;  since  Section  8694, 
Burns'  R.  S.,  Ind.,  1914,  expressly  provides  that 
no  member  of  such  a  board  shall  have  any  au- 
thoritv  to  act  on  behalf  of  the  board  except  pur- 
suant to  an  order  thereof  regularly  made  at  a 
meeting  at  which  a  majority  of  the  board  shall 
have  been  present. 
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NEWS  OF  THE  SOCIETIES 


April  11  —  HARTFORD  SECTION. 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  City  Club,  Hart- 
ford,   Conn. 

April  14— SAN  FRANCISCO  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL  ENGINEERS. 

April  15  —  MERIDEN  SECTION. 
AMERICAN  SOCIETY  OP  MECHANI- 
CAL ENGINEERS. 

April  IB— AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  Joint 
meeting  with  the  Association  of  Iron 
and  Steel  Electrical  Engineers.  Pitts- 
burgh.   Pa. 

April  18-23  —  UNITED  STATES 
GOOD  ROADS  ASSOCIATION.  Greens- 
boro. N.   C. 

April  31-22 — BANKHEAD  NATION- 
AL HIGHWAY  ASSOCIATION.  5th 
annual  convention.  Greensboro,  N.  C. 
Secretary.  J.  A.  Routree.  Birming- 
ham,   Ala. 

April  22  —  METROPOLITAN  SEC- 
TION. AMERICAN  SOCIETY  OP  ME- 
CHANICAL  ENGINEERS.  Joint  meet- 
ing with  American  Institute  of  Elec- 
trica]    Engineers. 

April  22— BIRMINGHAM  SECTION. 
AMERICAN  SOCIETY  OF  MECHANI- 
AL  ENGINEERS.  Joint  meeting  with 
Atlanta,  Birmingham  and  New  Or- 
leans sections,  with  members  of 
Council  present.  Battle  House,  Mo- 
bile,  Ala. 

April  27— AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.  Annual  conven- 
tion.    Houston,  Texas. 

April  S7-29 — UNITED  STATES 
CHAMBER  ">F  COMMERCE.  9th  an- 
nual  meetlns?      Atlantic   City,  N.   J. 

April  27-29  —  BUILDING  OFFI- 
CIAL'S CONFERENCE.  Seventh  an- 
nual  meeting.     Cleveland,  Ohio. 

April  28-29— MID-CONTINENT  SEC- 
TION, AMERICAN  SOCIETY  OF  ME- 
CHANIC \L  ENGINEERS.  Joint  meet- 
ing of  Chemical  Eng.  Societies.  City 
Auditorium  or  Convention  Hall.  Tulsa, 
Okla. 

April  29  —  EASTERN  NEW  YORK 
SECTION.  AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS.  Edison 
Club  Hall.   Schenectady. 

April  29  —  COLORADO  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.     Metropole  Hotel. 

May  2-4 — MISSISSIPPI  VALLEY 
ASSOCIATION.  3d  annual  conven- 
tion.     New   Orleans.   La. 

May  4-7  —  NATIONAL  FOREIGN 
TRADE  CONVENTION.  8th  conven- 
tion.     Cleveland,    Ohio. 

May  9-11  AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  7th  annual 
convention.     Buffalo. 

Ilnr  9-12 — SOUTHWEST  WATER 
WORKS  ASSOCIATION.  Shirvin  Hotel 
Headquarters,  Oklahoma  City,  Okla. 

May  17-19 — NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort   Wayne    ,Ind. 

May  19  —  SAN  FRANCISCO  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL  ENGINEERS. 

Mnv  20  —  AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  370th 
meeting.  Engineering         Societies 

Building.   New   York    City. 

May  23-26  —  AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS. 
Spring  meeting.  Congress  Hotel. 
Chicago. 

Juae — CONFERENCE  OF  MAYORS 
AND  OTHER  CITY  OFFICIALS,  State 
of  N.  Y.  12th  Annual  Conference. 
Elmira.  N.   Y. 

.Ii.....  0-10 — AMERICAN  WATER 
WORKS   ASSOCIATION.      Annual    con 

ventlon  at  Cleveland,  Ohio.  Sec- 
retary, J.  M  Dlven,  153  West  "1st 
St.    New  York. 


June  7-9 — NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.     San   Francisco,  Cal. 

June  21-24  —  AMERICAN  INSTI- 
TUTE OF  ELECTRICAL  ENGI- 
NEERS. Annual  and  Pacific  Coast 
Convention.      Salt   Lake    City. 


VMEKICAN     SOCIETY    OF    CIVIL 
ENGINEERS 

The  topic  of  discussion  at  the  March 
2  meeting  of  the  American  Society  of 
Civil  Engineers,  held  in  New  York, 
was  the  report  of  the  New  York-New 
Jersey  Port  and  Harbor  Development 
Commission.  B.  F.  Cresson,  Jr.,  opened 
the  subject  by  presenting  the  report  of 
the  committee,  whose  plan  is  to  make 
the  harbor  a  railhead  port,  with  the  ex- 
ception of  Manhattan,  where  local  dis- 
tribution and  collection  of  freight 
would  be  conducted  through  a  dozen 
or  so  zone-warehouse  terminals  served 
by  a  deep  tunnel,  with  two  tunnels 
under  the  Hudson  River,  connecting 
with  a  joint  transfer  yard  in  Hacken- 
sack  Meadow,  New  Jersey.  Those 
joining  in  the  discussion  were  T.  Ken- 
nard  Thomson,  Gustav  Lindenthal.  B. 
F.  Fitch,  J.  P.  HaHThan  and  G.  W. 
Kittredge.  who  closed  it  by  urging  the 
support  of  the  society  in  developing 
relief  for  the  port  of  New  York. 

VOIITH     DAKOTA     SOCIETY     OP 
ENGINEERS 

At  its  annual  meeting  on  February 
10-11.  the  North  Dakota  Society  of  En- 
gineers elected  the  following  officers : 
President,  R.  N.  Stee ;  first  vice-presi- 
dent, E.  R.  Griffin ;  second  vice-presi- 
dent. \V.  B.  Stevenson;  and  secretary, 
I-'..   F.  Chandler. 

AMERICAN     ASSOCIATION    OF 
ENGINEERS 

A  committee  of  thirteen  prominent 
members  appointed  to  recommend  stan- 
dard for  practical  engineers  have  made 
a  progress  report  giving  tentative 
schedule  for  hydraulic,  sanitary,  mu- 
nicipal and  structural  work  and  rec- 
ommends the  preparation  of  similar 
schedules  for  mechanical,  electrical, 
chemical  and  other  services  and  regu- 
lar services.  The  special  services  de- 
fined include :  Consultation,  arbitra- 
tion, professional  advice,  expert  testi- 
mony, valuations  and  appraisals,  serv- 
ice and  efficiency  tests  and  reports. 

Regular  engineering  services  i.i- 
clude :  Reconnaissances,  surveys  of 
all  kinds,  borings,  soundings,  tests,  ex- 
perimental work  and  a  compilation  of 
all  data  necessary  for  the  preparation 
of  (a)  preliminary  reports,  (b)  pre- 
liminary estimates  of  costs,  and  (c) 
plans  and  specifications.  Necessary 
conferences,  preparation  of  prehmi- 
ii.uv  plans,  estimates,  and  reports  cov- 
ering all  features  of  the  work  with 
various  alternate  plans  and  recom- 
mendation for  a  solution  of  the  par- 
ticular problem.  Preparation  and 
presentation  of  working  plan-.,  profiles, 
specifications  and  estimates  for  letting 
of  contracts  or  purchase  of  material 
anil  machinery  and  for  complete  in- 
formation of  client  or  owner. 

Attendance    and    advice    at    meetings, 

resident    supervision    of    construction 

continuously     "on     the     ground."     pur- 
chase of   all   materials,  equipment    and 
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machinery,  complete  management  of 
project  from  inception  to  completion, 
but  not  financing.  Charges  for  all 
classes  of  "special"  work  may  be 
placed  on  a  per  diem  basis  and  should 
vary  according  to  the  character  of  the 
work,  its  magnitude  and  importance. 
The  charge  should  vary  from  $50  a 
day  upwards.  Retainer  fees  may  also 
be  properly  charged.  Additional 
charges  should  also  be  made  for  all 
actual  expenses  such  as  traveling  and 
general  office  expense.  Instead  of  the 
per  diem  charge  as  set  forth  in  the 
schedule  a  fixed  total  sum  may  be 
agreed  upon.  For  "regular"  services 
charges  may  be  made  on  a  percentage 
basis. 

NEW     YORK     SECTION.     AMERICAN 
WATER     WORKS    ASSOCIATION 

At  the  reorganization  meeting  of  the 
board  of  governors  of  the  New  York 
Section,  A.  W.  W.  A.,  held  March  2, 
the  following  officers  were  elected : 
President,  George  A.  Johnson;  secre- 
tary, Burt  B.  Hodgman ;  and  directors, 
Edward  S.  Cole,  Charles  R.  Bettes  and 
D.  W.  French.  It  was  decided  to  hold 
the  section  meetings  on  Friday  after- 
noons instead  of  Wednesdays  from 
now  on,  particularly  for  the  conveni- 
ence of  out-of-town  members. 

NATIONAL     RUAKII     OF     JURISDIC- 
TIONAL   AWARDS 

At  the  spring  meeting  of  the  board 
the  representatives  of  the  engineers, 
architects,  employers  and  contractors 
and  all  but  one  of  the  international 
trades  unions  pledged  acceptance  "f 
the  board's  awards.  The  president  r.f 
the  carpenters  alone  refused  and  his 
resignation  from  the  board  was  imme- 
diately accepted. 

The  new  agreements  between  the 
Building  Trades  Employers  and  the 
Building  Trades  Councils  of  St.  Louis 
and  of  Chicago  provide  that  there 
shall  be  no  stoppage  of  work  because 
of  jurisdictional  disputes.  The  a'.va'ds 
made  by  the  National  Board  of  Juris- 
dictional Awards  shall  be  enforced  by 
the  Building  Trades  Council  of  St. 
Louis.  Cases  not  covered  by  awards 
of  the  National  Board  are  to  be  ad- 
justed by  the  St.  Louis  Building  Trades 
Council. 

CHAMBER  OF  COMMERCE  OF  THE 
UNITED  STATES 
The  general  theme  of  the  ninth  an- 
nual meeting  of  the  Chamber  of  Com- 
merce of  the  United  States,  to  be  held 
at  Atlantic  City  April  27  to  29  will  be 
"In  the  public  interest  more  business 
methods  in  government;  less^govern- 
ment  management  of  business.  On  the 
day  before  the  convention  opens  there 
will  be  a  meeting  of  the  National  Coun- 
cil of  the  Chamber,  made  up  of  one 
representative  from  each  of  the  more 
than  1.400  organizations  included  with- 
in  the   Chamber's   membership. 

In  the  first  dav  of  group  meetings, 
the  group  representing  Domestic  Dis- 
tribution will  discuss  current  price  de- 
clines and  their  effects.  Treatment  Ot 
wages,  contract  cancellations,  bettei  a< 
counting  methods  and  the  need  of  na- 
tional statistics  on  production  will  In- 
taken  Up  by  the  group  representing 
Fabricated  Production.  Transportation 
and  communication  will  lie  considered 
under  two  groups,  the  first  having  to 
do  with  shipping,  and  the  second,  rail- 
road transportation. 
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Describing  New   Machinery,    Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installation!, 


inc.  screening  and  loading,  sewer  and 
irrigation  work,  dredging,  loading  and 
unloading  barges  and  the  like. 

The  Type  A  cable  excavator  has  a 
capacity  of  800  to  2.000  yards  per  day 
and  is  operated  by  three  men.  Its 
traveler  is  movable  in  a  lateral  direc- 
tion, normal  to  the  line  of  the  main 
cable,  and  the  mast  is  easily  arranged 
to  tilt  to  the  right  or  left  to  corre- 
spond with  changes  in  the  center  line 
of  digging.  The  Type  B  cable  excava- 
tor Has  a  bucket  supported  between 
two  parallel  carrying  or  trolley  cables 
permitting     its     use     where     only     low 


The  dump  truck  body  hoist  manufac- 
tured by  the  Van  Dorn  Iron  Works 
Company  is  a  sturdy  compact  attach- 
ment operating  on  the  screw  j;  ck  prin- 
cipal that  consists  of  a  vertical  tele- 
scopic cylinder  and  piston  installed  on 
the  truck  chassis  behind  the  driver's 
seat. 

It  is  operated  by  bevel  gears  from 
the  truck  engine  and  is  controlled  from 
the  driver's  seat  by  a  hand  lever  oper- 
ating a  4-jaw  clutch  that  revolves  the 
jackscrew  and  lifts  the  end  of  the  truck 
body  through  %  -inch  steel  cables,  thus 
utilizing  the  otherwise  wasted  power 
of  the  engine  that  is  ordinarily  left 
running  while  the  truck  is  being 
dumped. 

The  hoist  is  designed  to  easily  dump 
a  6-ton  load  in  20  seconds  at  a  mod- 
erate engine  speed.  After  the  body 
is  elevated  to  the  maximum  angle  of 
45  degrees  the  hoist  automatically  stops 
and  locks  itself  until  released  by  hand 
control,  thus  making  it  safe  to  go  un- 
der the  elevated  body  to  repair  the 
truck  if  necessary.  The  device  is  self- 
lubricating  and  so  durable  that  it  will 
outlast  several  trucks.  It  is  made  with 
four  vertical  and  four  inclined  bodies, 
with  total  height  of  59  to  fi6  inches  and 
widths  of  14  inches  and   19  inches. 

Van  Dorn  steel  dump  truck  bodies 
are  made  of  every  type  for  every  cargo. 
Standard  bodies  of  2,  3,  4  and  5  yards 
capacity  weigh  from  900  to  1,750 
pounds. 


ROLLER    BEARING    SIDE    I 
GAMMON   DUMP  Mom 

The  Gammon  side-dump  body  manu- 
factured by  the  Pechstein  Iron  Works 
was  invented  by  a  contractor  who  "had 
several  built  for  use  on  road  construc- 
tion work  where  they  reduced  trans- 
portation cost  so  much  that  it  was  de- 
cided to  put  them  on  tfie  market. 

Each  truck  is  equipped  with  a  pair 
of  steel  boxes  with  four  wheels  run- 
ning on  tracks  transverse  to  the  special 
truck  frame  that  supports  them.  They 
are  provided  at  each  end  with  a  gate 
hinged  on  the  upper  edge,  and  when 
rolled  to  one  side  or  the  other,  dump 
by  gravity  on  either  side  of  the  truck. 

The  inside  dimensions  of  the  boxes 
are  60  x  30  inches  x  18  inches  deep,  and 
they   weigh   578   pounds   each. 

They  require  no  eears  or  small  hoists, 
are  perfectly  balanced  and  can  be 
unloaded  in  less  than  two  minutes.  They 
are  mounted  on  a  special  structural 
steel  frame  and  can  be  installed  on  the 
truck  chassis  in  30  minutes. 


EXCAVATING   AM)  EARTH   HANDL- 
ING MACHINERY 

The  Cable  Excavator  Company  has 
issued  an  illustrated  catalog  chiefly  de- 
voted to  a  description  of  the  Had  f el 
Black  cable  excavators  for  general  ex- 
cavating work,  such  as  canals,  rail- 
roads, quarries,  sand  and  gravel  wash- 


JMPING    DUPLEX    BOXES 

towers  and  small  cable  deflections  are 
possible. 

The  Type  D  cable  excavator  is  most 
frequently  sold  and  is  the  most  com- 
part, efficient  and  economical  plant  for 
digging  sand  and  gravel  from  level  de- 
posit  and  delivering  it  crushed,  screened 
and  washed  at  the  foot  of  the  tower 
ready  for  shipment.  Ordinarily  the 
terminal  of  this  plant  is  placed  on  a 
turntable  permitting  the  excavation  to 
be  prosecuted  in  any  direction  by  mere- 
ly changing  the  anchorage  at  the  lower 
en  I  of  the  cable.  The  engine  and  all 
other  operating  mechanism  are  located 
^n  the  turntable  at  a  considerable  ele- 
vation, enabling  it  to  work  above  ad- 
jacent buildings,  roadways,  etc.  The 
spans  range  from  200  to  1,200  feet  and 
capacities  from  300  to  3.000  tons  per 
day.  The  plant  is  operated  hy  only 
one  man. 

A  number  of  illustrations  show  the 
cableways  used  for  excavating,  wash- 
ing and  screening  sand  and  gravel,  for 
stripping  overburden,  for  making  con- 
crete piles,  for  distributing  and  placing 
concrete  and  U<r  digging  clay  and 
gravel. 

The  catalog  also  illustrates  and  de- 
scribes the  Parrish  flexible  arm  scrap- 
er, cylindrical  revolving  sand  and 
gravel  screens,  rock  crushers  of  sev- 
eral sizes,  bucket  elevators,  rock  drills. 
and  steel  rope  fixtures. 
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2% -TON    TRUCK    CHASSIS    WITH    TWO  ROLLING   HI'MI' 


r.ri  :kets 


FEDERAL    ROAD    BUILDING   TRUCK 

The  road  building  truck  manufac- 
tured by  the  Federal  Motor  Truck 
Company  has  a  special  2% -ton  chassis 
equipped  with  two  batch  gravity  dump 
buckets  for  handling  wet  or  dry  ag- 
gregate. 

The  buckets  are  locked  in  position 
for  transportation  and  dumped  by 
gravity  by  revolving  around  their 
curved  bottom  surfaces.  It  is  claimed 
that  a  truck  thus  equipped  can  haul 
more  batches  per  day  than  a  5-ton  truck 
with  a  single  large  dumping  body  and 
does  it  at  about  one  half  the  cost  per 
ton  mile  of  1-ton  trucks  and  one  half 
the  cost  per  square  yard  of  pavement 
that  is  served  by  1-ton  single-batch 
haulers.  On  a  given  job  the  truck  av- 
eraged 74.68  miles  per  dav  for  one 
month,  hauling  the  material  at  a  cost 
of  $0.2171  per  ton-mile  or  $0.1495  per 
square  yard  of  pavement. 

INDUSTRIAL  NOTES 

The  Hendricks  Manufacturing  Co., 
Carbondale,  Pa.,  has  opened  a  branch 
office  at  915-916  Union  Bank  building, 
Pittsburgh,  Pa. 


Andrews,  Tower  &  Lavalle,  construc- 
tion engineers,  Springfield,  Mass.,  have 
opened  an  office  at  144  West  44th  street, 
New  York  City. 


O.  H.  Rundquist.  Holger  Jensen  and 
Oscar  Gullickson,  of  St.  Paul,  Minn., 
have  incorporated  under  the  name  of 
the  St.  Paul  Manufacturing  Co.,  with 
headquarters  at  1464  Shelby  avenue, 
where  they  will  deal  in  truck  bodies 
and  engage  in  general  contracting  busi- 
ness. 


George  J.  Blanton,  formerly  associ- 
ated with  the  General  Electric  Company 
and  for  four  years  connected  with  the 
Engineering  Sales  Department  of  the 
Chain  Belt  Co.,  Milwaukee,  has  been 
made  New  York  district  manager  of 
the  latter  company. 


C.  A.  Irwin,  formerly  president  and 
general  manager  of  the  LaSalle  Ce- 
ment Co.,  has  been  elected  vice-presi- 
dent of  the  Alpha  Portland  Cement  Co., 
and  will  have  charge  of  the  interests 
in  the  territory  formerly  served  by  the 
Burt  Portland  Cement  Co.,  Bellevue. 
Mich.,  the  Ironton  Portland  Cement 
Co.,  Ironton,  O.,  and  the  LaSalle  Ce- 


ment Co.  at  LaSalle,  111.,  all  of  which 
companies  have  been  taken  over  by  the 
Alpha  company  with  headquarters  at 
140  South  Dearborn  street,  Chicago, 
111.  Sales  offices  will  also  be  contin- 
ued at  Bellevue,  Mich.,  in  charge  of  F. 
L.  McClintock,  district  sales  manager, 
and  at  Ironton,  O.,  in  charge  of  J.  R. 
Paul,  district  sales  manager. 

The  Locomotive  Superheater  Co.,  of 
30  Church  street,  New  York  City,  have 
opened  their  own  company  office  at 
382-388  Union  Arcade  building,  Pitts- 
burgh, Pa.  Mr.  John  Le Valley,  form- 
erly sales  engineer  at  the  Chicago  of- 
fice, has  been  appointed  district  man- 
ager. 

The  T.  L.  Smith  Co.,  formerly  of 
470  Old  Colony  building,  Chicago,  has 
moved  to  1125  32d  street,  Milwaukee, 
Wis.  This  move  was  made  to  bring 
about  closer  co-ordination  between  the 
sales  and  service  departments,  the  lat- 
ter of  which  will  be  in  charge  of  R. 
E.  S.  Geare,  general  sales  manager  of 
the  company. 

The  National  Steel  Fabric  Co., 
Pittsburgh,  Pa.,  has  opened  an  office  at 
Atlanta,  Ga.,  in  charge  of  H.  S.  Gib- 
boney,  district  manager,  604  Walton 
building. 


Homer  Niesz  has  been  appointed 
manager  of  Industrial  Relations  of  the 
Commonwealth  Edison  Co. 


National  Steel  Fabric  Company  has 
opened  a  sales  office  in  the  Mutual 
building,  Kansas  City,  Mo.,  in  charge 
of  H.  H.  Robinson. 


STEEL   FORJI* 

The  complete  line  of  steel  forms  for 
road,  sidewalk,  curb,  gutter,  walls,  cul- 
vert and  post  construction,  manufac- 
tured by  the  Hotchkiss  Metal  Products 
Co.,  Binghamton,  N.  Y.,  will  be  taken 
over  by  the  Lakewood  Engineering  Co. 

S.  D.  Inman  has  been  placed  in 
charge  of  the  engineering  and  design 
of  the  American  trolley  carrier,  mono- 
rail conveying  equipment  for  handling 
bulky  materials  from  railway  car  to 
pile,  bin  or  bunker,  of  the  Conveyors 
Corporation  of  America. 

KIIASEK,    IIHAf'R    A     CO. 

This  company  of  contracting  engi- 
neers for  pulp  and  paper  mills,  indus- 
trial plants,  heavy  building  founda- 
tions, bridge  piers,  docks,  dams,  tun- 
nels, hydro-electric  construction,  mine 
shafts,   shoring  and    underninning,  an- 


nounce the  removal  of  their  offices  to 
their  own  building  at  32  Pearl  street, 
New  York  City. 

PERSONALS 

Petterson,  V.  S.,  assistant  city  engi- 
neer of  Chicago,  has  resumed  his  for- 
mer duties  as  .chief  efficiency  engineer 
in  the  office  of  the  city  comptroller. 

Thurman,  C.  O.,  of  Washington,  D. 
C,  has  been  elected  borough  engineer 
of  Jersey  Shore,  Pa. 

Baxley,  Franklin,  has  been  appointed 
engineer  in  charge  of  the  municipal 
plants  of  Bellefontaine,  Ohio. 

Morisette,  H.  L.,  has  been  appointed 
assistant  engineer  of  the  United  States 
Reclamation  Service  at  Yakima,  Wash. 

Moore,  George  H.,  has  been  made 
senior  electrical  engineer  of  the  Public 
Service  Commission  of  the  state  of 
Washington,  with  headquarters  at 
Olympia. 

Osgood,  George  W.,  has  been  ap- 
pointed manager,  as  well  as  chief  en- 
gineer, for  the  port  of  Tacoma. 

Caton,  John  H.,  3d,  has  been  ap- 
pointed director  general  of  public 
works  in  Santo  Domingo,  with  head- 
quarters at  Santo  Domingo  City,  R.  D. 

Henderson,  W.  S.,  formerly  county 
engineer  of  Washington  county,  Kan- 
sas, is  to  become  city  engineer  of  Law- 
rence, Kansas. 

Fredendagen,  V.  B.,  has  been  ap- 
pointed county  engineer  of  Jewell 
county,  Kansas,  with  headquarters  at 
Mankato. 

Dean,  M.  L.,  has  been  appointed  con- 
sulting engineer  for  the  new  road  pro- 
gram to  be  carried  out  by  Walla  Walla 
county.    Wash. 

Tompkins,  Calvin,  formerly  con- 
missioner  of  docks  and  ferries  of  the 
city  of  New  York,  died  in  New  York 
on  March  13. 

Brenton,  William  H.,  field  engineer 
for  the  Interstate  Commerce  Commis- 
sion in  the  Pacific  district,  died  re- 
cently  at   Jerome,   Ariz. 

J.  C.  Witt,  formerly  with  the  Uni- 
versity of  Pittsburgh,  School  of  Chem- 
istry, is  now  chief  research  chemist, 
with  the  Portland  Cement  Association, 
located  at  1951  West  Madison  avenue. 
Chicago. 

J.  H.  Libberton,  formerly  manager 
of  the  Service  Bureau.  Universal  Port- 
land Cement  Co.,  is  now  with  the  Gen- 
eral Chemical  Co.,  at  its  offices,  25 
Broad  street,  New  York  City. 

B.  J.  Latimer  has  resigned  as  chief 
engineer  of  the  Southwestern  Port- 
land Cement  Co.,  El  Paso,  Texas,  and 
accepted  the  position  of  superintendent 
of  the  Nebraska  Cement  Co.,  Superior, 
Neb. 

C.  H.  Mannion,  formerly  with  the 
Columbia  Sugar  Co.,  Mt.  Pleasant. 
Mich.,  has  accepted  a  position  as  chief 
engineer  of  the  Petoskey  Portland  Ce- 
ment Co.,  Petoskey,  Mich. 

H.  M.  Hess,  formerly  chief  chemist 
of  the  Monarch  Cement  Co-,  is  now 
chief  chemist  of  the  Edmonton  Port- 
land Cement  Co.,  Edmonton.  Alherta. 
Can. 

H.  G.  Loefler  is  now  with  the  Mon- 
arch Cement  Co.,  in  charge  of  con- 
struction. 

John  Hall  has  recently  been  ap- 
pointed chief  chemist  of  the  Monarch 
Cement  Co. 
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Substitutes  For  Sewers 


Hv  W".  A.  Hardenl.i-r-li 


Most  cities  have  outlying  districts  not  reached  by  sewers,  in  many  half  of  the 
population  lives  in  such  districts;  and  many  towns  and  villages  have  no 
sewers.  For  every  such  district  some  public  substitute  for  a  sewerage  sys- 
tem should   be  provided.     The  substitutes  in  common  use  are  discussed  in 

this  article. 


A  very  large  proportion  of  the  communicable 
disease  of  the  average  city  springs  from  its-un- 
sewered  fringe — from  that  portion  of  the  city  ly- 
ing beyond  the  sewer  limits.  The  city  limits  in 
this  case  mean  nothing.  Diseases  do  not  observe 
any  such  man-made  boundaries.  The  unsewered 
area,  whether  within  or  without  the  city  limits, 
is  a  health  problem. 

Just  what  proportion  of  the  disease  can  be 
traced  to  the  unsewered  area  depends  very  largely 
upon  local  conditions,  such  as  the  location  of  the 
city  inside  or  out  of  the  "typhoid  belt,"  the  major 
diseases  prevailing,  the  unsewered  population, 
etc.  Whatever  this  proportion  of  disease  is,  it  has 
been  proven  many  times  that  the  installation  of 
sanitary  devices  in  the  unsewered  area  will  prac- 
tically eliminate  typhoid  and  its  allied  diseases; 
it  will  also  reduce  very  materially  other  commu- 
nicable diseases. 

The  area  and  population  not  reached  by  sewers 
varies  in  the  different  cities,  of  course.  Fayette- 
ville,  N.  C,  until  recently  reached  with  sewers 
but  half  of  its  population  ;  Fort  Worth,  Texas, 
with  a  population  of  120.000.  had  one-sixth  of 
these  beyond  the  sewer  lines;  Montgomery,  Ala., 
Charlotte,  N.  C,  and  many  other  cities  have  a 
larger  percentage.  Brockton,  Mass..  is  practi- 
cally entirely  sewered  within  the  city  limits. 

It  will  be  seen  that  most  of  our  cities  are  con- 
fronted with  a  public  health  problem  of  consider- 
able magnitude.  The  drift  to  the  cities  of  the 
past  five  years,  coupled  with  the  factors  that  dur- 
ing- the  same  period  have  limited  city  progress 
and  construction,  has  intensified  the  seriousness 
of  the  problem.  The  obvious  cure,  of  course,  is 
to  construct  sewers,  but  this  cannot  always  be 
done.  Money  may  be  lacking-;  geographical  or 
other  difficulties,  due  to  an  unexpected  growth 
of  the  city,  may  require  an  entire  new  system  of 
sewers.  The  question  then  arises  as  to  what  sub- 
stitutes for  sewers  are  available. 

Two  conditions  are  found.    A  cheap  substitute 


may  be  needed  to  stop  the  gap  until,  within  a  year 
or  two,  sewers  may  be  built.  On  the  other  hand, 
there  may  be  sections  where  a  fairly  permanent 
sewer  substitute  may  be  needed. 

No  attempt  will  be  made  here  to  give  data  on 
the  subject  such  that  anyone  may  apply.  Every 
city  has  a  problem  of  its  own,  which  requires,  for 
best  results,  special  study.  An  engineer  with 
experience  along  this  line,  or  a  skilled  health  offi- 
cer, will  be  needed  to  secure  greatest  returns  for 
money  spent. 

The  methods  most  generally  used  may  be  clas- 
sified as  follows: 

Temporary  :    Pit ;  box  and  can. 

Semi-Permanent:  Concrete  vault  and  modifi- 
cations; septic  closet. 

Permanent :  Chemical  closets ;  small  septic 
tanks  with  running  water. 

These  classifications  are  not  rigid.  The  second 
class  is  called  semi-permanent,  not  because  of 
lack  of  durability  of  the  structures,  but  mainly 
because  such  installations  are  rarely  satisfactorv 
over  a  long-  period.  The  same  is  true,  though  to 
a  much  less  extent,  with  the  chemical  closet.  As 
a  matter  of  fact,  however,  neither  the  concrete 
vault,  the  septic  closet,  nor  the  chemical,  is  an 
important  factor  in  city  sanitation  ;  their  impor- 
tance is  far  greater  in  the  rural  field. 


For  any  community,  there  is  very  little  to  rec-. 
ommend  the  pit  except  its  low  cost.  Recent  re-' 
search  has  shown  it  to  be  a  dangerous  factor  in 
water  pollution.  Well  constructed  and  carefully 
maintained,  it  answers  very-  well  the  require- 
ments of  the  rural  dweller,  but  even  its  enthu- 
siasts can  scarcely  give  it  a  place  in  any  thickly 
populated  section.  It  should  never  be  used  in 
any  locality  where  water  is  obtained  from  shal- 
low wells. 

In  those  few  sections  where  conditions  are  such 
that   no   other   type   is   possible,   and   where  the 
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water  supply  is  not  from  the  ground,  the  pit  may 
be  used.  The  pit  itself  should  be  from  three  to 
four  feet  in  depth — a  greater  depth  loses  the  bene- 
ficial effect  of  the  soil  bacteria — and  about  three 
feet  square.  The  pit  should  be  sheeted,  when 
necessary  to  prevent  caving,  and  should  always 
be  curbed  and  banked  to  turn  surface  water.  A 
good  seat  and  lid  and  good  screening  to  prevent 
the  entrance  of  flies,  as  well  as  a  good  house, 
are  necessary. 


feet  from  privy  pits  through  ground  water  in  a 
sandy  soil.  Even  though  nothing  has  been  proved 
as  to  the  ultimate  length  of  travel,  nor  the  time 
that  such  pollution  remains  dangerous,  enough 
has  been  shown  to  indicate  the  danger  of  using 
the  pit  privy  in  regions  where  pollution  of  the 
ground  water  would  be  dangerous. 

THE  BOX  AND   CAN 

This  is  probably  the  most  widely  used  substi- 


^^ranadhru^/arfh 


The  first  cost 
of  the  pit  is 
about  $5  to  $7. 
The  house, 
screens  and 
vents  will  cost 
from  $15  to  $20. 


CONCRETE    VAULT 


tute  for  sewers.  Though  actually  capable  of  a 
high  degree  of  sanitation  when  properly  installed 
and  used,  the  average  installation  returns  little 
sanitation  for  the  money  expended,  and  usually 
tends  to  hasten  the  advent  of  sewers  through  the 
disgusting  fashion  in  which  it  is  operated. 

The  box  and  can  svstem   is  low  in  first  cost. 


DOUBIjE      WOODEN      BOX      FOR     i'AXS. 
BEFORE     INSTALLING     IN     HOUSE, 

AT    Alii:'  ITT.    TIOX  iS 


A  new  pit  is  necessary  every  year.  This  puts 
the  first  cost  at  from  $20  to  $25,  and  the  yearly 
cost  at  about  $6. 

.  It  will  be  seen  that  within  a  few  years  in  any 
thickly  settled  neighborhood  the  soil  will  receive 
a  very  heavy  load  of  pollution.  How  long  this 
matter  will  retain  its  dangerous  properties  is  not 
known,  but  it  has  been  amply  demonstrated  that 
such  pollution  is  very  dangerous  to  the  ground 
water.  Experiments  by  the  Rockefeller  Founda- 
tion in  Georgia,  and  by  Dr.  Nesbit,  near  Wil- 
mington, N.  C,  have  shown  that  these  dangers 
are  real.  Last  year  an  experimental  board  of 
the  Public   Health   Service  traced   fecal   coli    160 


''AST      [RON      BOX      FOB 
CAN 
Sea  i  raised  to  lift  i  an  out 
na    at    bottom    front 
and  i . •  j •  rear.  Front  plate 
removable    for    repairing 
screen       l>v       unsrrrwin'j 
three     small     bolts 
rear    plate    by    uni 
ing    two. 

municipal  direction.  Pri- 
merely  a  water-tight  can 
placed  under  a  fly-tight,  ventilated  box.  At  reg- 
ular intervals  the  pail  is  emptied  and  cleaned,  or 
removed,  and  a  clean  pail  placed  in  its  stead.  This 
requires  the  operation  of  a  scavenger  service. 
An  intensive  study  has  been  made  and  many 
improvements  initiated   in   the   construction   fea- 


but  rather  high  in  op- 
erating cost,  so  that  it 
is  especially  fitted  for 
a  temporary  installa- 
tion. Collection,  dis- 
posal, c  a  n  upkeep, 
etc..  should  be  under 
niarilv,   the    svstem   is 
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tures  of  this  type,  chief  among  them  being  the 
plan  of  Dr.  L.  L.  Lumsden,  first  used  at  Jasper, 
Ala.,  of  building  the  boxes  separately  and  in 
quantity  and  installing  them  later  in  old  or  re- 
built buildings.  The  chief  need  now  is  for  study 
and  improvement  in  management,  rather  than  in 
construction.  Substantially  no  progress  has  been 
made  in  attaining  a  maximum  of  sanitation  after 
the  installation  has  been  completed. 

Of  late  years,  the  tendency  has  been  to  build 
single  boxes  about  20  inches  square  and  18  inches 
deep,  with  a  hinged  or  loose  cover  to  allow  the 
removal  of  the  pail.  Metal  and  even  concrete 
boxes  have  been  used.  They  are  usually  better 
than  the  wooden  box,  but  the  cost  is. greater. 

A  questionnaire  sent  out  about  a  year  ago 
brought  returns  from  about  20  cities  operating 
pail  systems  of  considerable  size.  The  average 
cost  of  nine  recent  installations  was  about  $9  each, 
for  wooden  boxes.  Commercial  metal  and  con- 
crete boxes  cost  from  $12  to  $15,  including  the 
can.     The  cost  of  $9  included  installation  in  the 


solution.  Where  this  cannot  be  done,  burial,  in- 
cineration, or  tank  treatment  may  be  adopted. 
i  ollection  may  be  by  contract  or  by  city  forces. 

i  he  latter  is  usually  the  best. 

The  advantages  of  the  box  and  can  system  are 
cheapness,  simplicity,  flexibility,  ease  and  rapid- 
ity of  installation,  and  complete  community  con- 
trol. The  disadvantages  are  its  temporary  char- 
acter, and  the  ease  with  which  it  retrogrades  to 
a  condition  no  better  than  that  which  it  was  de- 

signed   to  remedy. 

THE  CONCRETE  VAULT 

This  was  developed  about  the  beginning  of 
1917.  It  was  built  in  large  numbers  around  many 
of  the  cantonments,  and  in  several  cities.  On  the 
whole,  it  has  not  been  much  of  a  success  in 
City  sanitation.  In  addition  to  having  most  of 
the  defects  of 
the  box  and  can, 
it  has  sev- 
eral important 
ones  of  its  own. 


TANK      '  'AGON    ON    COLLECTION    ROUTE 
Tn  us.-  in  Talladega,  Ala  .   tor  scavenging  can  s 

outhouses.  Any  installation  exceeding  in  size 
eight  hundred  or  a  thousand  boxes  can  be  in- 
stalled for  from  $8  to  $10  each. 

Pails  before  the  war  commonly  lasted  2  to  3 
years,  but  the  above  questionnaire  indicated  an 
average  life  of  only  14  months.  This  may  be  in- 
creased by  coating  the  pail  with  asphaltum,  or  by 
lining  with  a  newspaper.  The  present  cost  of 
pails  is  from  $1.25  to  $2.50  each,  according  to 
weight  of  metal.  Scavenging  now  costs  about 
$7  per  can  per  year,  though  many  cities  are  now- 
charging  only  $6  per  year.  Five  years  is  about 
the  life  of  an  average  system,  so  that  we  have  an 
initial  cost,  using  the  old  outhouse-  of  about  $10, 
and  a  yearly  charge  of  about  $9  per  can  per  year, 
plus  a  complete  new  start  every  five  years. 

Every  box  and  can  system  installed  has  shown 
a  very  material  reduction  in  disease,,  even  though 
it  is  poorly  built  and  carelessly  installed.  It  has 
been  only  lately  that  the  use  of  copper  screening, 
durable  construction,  and  efficient  operation  have 
been  particularly  stressed.  Nevertheless  even  the 
shoddy  jobs  have  yielded  immense  returns  in 
sanitation. 

Disposal  means  will  be  necessary,  and  in  the 
average  city  dumping  into  the  sewers  is  the  best 


TANK       WAGON       DISCHARGING 
INTO    SEWER    .MANHOLE 
THROUGH   FUNNEL 
'stem  On  one   >>f  principal   streets  of  Tal- 

ladega,  Ala.;   no  odor  or  com- 
plaints. 

As  generally  constructed,  this  consists  of  a  con- 
crete box  cast  in  place  In  the  ground,  the  rear 
wall  sloping  to  allow  for  better  cleaning,  and  a 
partition  dividing  the  box  into  two  compartments 
of  about  7S  to  100  gallons  each.  It  was  planned 
to  use  one  compartment;  to  allow  this  to  cure  or 
dry.  while  the  other  was  being  filled.  Drying 
seems  to  be  the  opposite  of  the  actual  tendency 
which  appears 
to  be  1  i  q  u  e- 
faction.  Leak- 
age and  over- 
flow aid  this 
latter  tendency 
and  generally 
prevent  its  op- 
eration  as 
planned.  There 
is  also  the  prac- 
tice quite  gen- 
eral in  some 
cities  to  empty 
garbage  and 
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tutside;  to  lie  lowered  into  th? 
ground. 
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Data 

City  No.  Cans 

Charlotte,  N.  C 1.900 

Greenville.  S.  C 1.100 

Chattanooga.  Tenn 6, 

Montgomery.  Ala 5,700 

Huntsville.   Ala 1,400 

Columbus,    Ga 3,S 

Petersburg.   Va W90 

Richmond,   Va 3.000 

Alexandria.  Ya 1,800 

Fort  Worth.  Texas    4.200 

Hampton.  Va 490 

r-hoebus,  Va 560 

Newport  News,  Ya 1,880 
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Some  Box  and  Can  Instal 

Scavenging 

How  Often 

By  \\  honi 

Weekly 

By  contractor 

Weekly 

By  city 

Weekly 

By  contractor 

Weekly 

B"  city 

Weekly 

Bv  city 

Weekly 

By  city 

Bi-Weekly 

By  contractor 

Monthly 

By  contractor 

\\  eekly 

By  contractor 

Weeklj 

By  contractor 

Weekly 

By  city 

Weekly 

By  city 

Weekly 

By  city 
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Cost  Per 

Installation 

Method  of 

Month 

Cost 

Disposal 

$3.60 

$18.00 

Into  sewer 

3.00 

Into  sewer 

6.00 

5.00 

Into  sewer 

6.00 

Into  sewer 

10.00 

Into  sewer 

9.00 

7.50 

Into  sewer 

12.00 

Into  river 

4.S0 

15.00 

Into  sewers 

13.00 

Into  sewers 

9.00 

Into  sewers 

12.00 

6.00 

Into  tank 

12.00 

6.00 

Into  tank 

6.00 

6.00 

Into  sewer 

dishwater  into  the  vaults.  In  consequence,  it 
fills  rapidly,  gives  off  odor,  and  cleaning  is  very 
disagreeable. 

The  cost  of  the  concrete  vault,  exclusive  of  the 
house,  is  about  $35  to  $40,  when  built  in  large 
numbers.  The  scavenging  must  be  performed 
about  twice  a  year  (if  both  compartments  are 
cleaned  at  one  time).  To  date  the  scavenging 
problem  has  not  been  solved.  An  article  in  this 
magazine  some  time  ago  described  experiments 
with  the  use  of  Seco  pumping  machine  for  scav- 
enging. This  may  work  in  large  installations,  but 
would  be  too  costly  for  ordinary  use.  Hand 
scavenging,  too,  is  costly,  far  from  sanitary,  and 
very  disagreeable.  It  is  not  too  much  to  say  that 
whatever  sanitary  qualities  the  concrete  vault 
possesses  are  lost  in  the  process  of  cleaning. 

This  cleaning  has  become  a  problem  of  great 
acuteness  in  the  cities  where  this  type  was  built 
during  the  war  and  has  been  intensified  by  the 
lack  of  foresight,  during  construction,  in  locating 
the  vaults  in  back  gardens  and  other  inaccessible 
places.  In  general,  the  prevailing  mode  of  clean- 
ing is  to  have  a  negro  bail  them  out  with  a  bucket 
and  empty  the  contents  into  a  barrel  or  other 
receptacle. 

Some  extracts  from  a  report  on  an  installation 
of  this  type  in  and  around  Petersburg,  Va.,  will 
give  an  idea  of  the  sanitary  value  of  the  installa- 
tion. One  hundred  homes  were  visited.  Forty- 
three  seat  covers  were  loose ;  46  vaults  were  filled 
or  overflowing;  the  contents  of  59  were  liquid  or 
nearly  so ;  fly  larvae  were  present  in  54.  Most 
of  these  had  been  in  use  for  less  than  a  year, 
and  the  result  would  indicate  a  rather  rapid  dis- 
appearance of  sanitary  qualities. 
i  To  be  continued  l 


Bifurcated  Concrete  Road 

It  is  said  that  the  main  state  highway  between 
Schenectady  and  Albany,  New  York,  carries 
heavier  traffic  than  any  other  road  in  the  state  ex- 
cept for  short  distances  outside  of  Buffalo  and 
New  York  City.  During  twelve  hours  of  an  av- 
erage day  in  summer  3/35  vehicles  of  all  types 
passed  over  the  road.  About  four  and  one-half 
miles  of  this  road  still  remain  as  bituminous 
macadam,  and  it  is  proposed  to  start  as  soon  as 
\vc;.ther  conditions  permit  on  improving  a  con- 
siderable part  of  this. 

The  improved  roadway  will  be  24  feet  wide  and 
will  consist  of  two  strips  of  concrete,  each  9  feet 
wide,  separated   by   a  (>-foot   strip  of  bituminous 


macadam.    ■  The    idea,     as    explained  by   L.  C. 

Schermerhorn,  division  engineer  of  the  district,  is 
that  heavy  trucks  will  naturally  take  the  concrete 
tracks  along  the  outside  of  the  road,  while  the 
liqhter  and  faster  vehicles  will  use  the  bitumin- 
ous macadam  central  strip  for  passing  them. 
Another  advantage  is  that  only  one-third  of  the 
roadway  will  be  torn  up  for  construct, on  at  a 
time,  leaving  the  other  two-thirds  open  for  traffic. 
It  is  estimated  that  this  construction  will  cost 
$55,000  to  $60,000  a  mile. 


Water  Filtration 


Although  chlorine,  ozone  and  the  violet  ray 
are  very  effective  as  sterilizing  agents,  they 
only  supplement  filtration,  which  last  by 
itself  is  reliably  effective  for  purification. 


Under  the  title  "Filtration  As  an  Independent 
Means  of  Water  Purification,"  F.  B.  Leopold, 
vice-president  of  the  Pittsburgh  Filter  &  Engi- 
neering Company,  read  a  paper  before  the  Asso- 
ciated Manufacturers  of  Water  Purification  Ap- 
paratus in  which  he  spoke  strongly  of  the  neces- 
sity for  filtering  water,  no  matter  what  other 
treatment  was  given  to  it. 

He  briefly  traced  the  history  of  filtration  from 
the  first  English  filter  built  about  1830  and  the 
first  American  slow  filter  built  in  Poughkeepsie 
in  1872,  followed  by  the  introduction  of  rapid 
filtration  in  Summerville  in  1887  and  the  develop- 
ment of  this  type  of  filter  to  such  an  extent  that 
there  were  on  January  1,  1920,  950  filtration 
plants  in  the  United  States,  there  then  being 
something  over  30  slow  sand  filters.  He  stated 
that  during  the  last  ten  years  only  one  or  two 
slow  sand  filters  had  been  constructed. 

The  first  filtration  plant  to  guarantee  bacterial 
removal  was  that  installed  at  Lorain,  Ohio,  in 
1897,  where  a  removal  of  97  per  cent  of  the 
teria  was  guaranteed.  The  efficiency  of  filter 
plants  lii  increased  so  that  they  can  now  be  de- 
pended  upon  for  the  removal  of  from  99  per  cent 
to  '"»'  ■  per  cent  and  the  usual  guarantee  called 
for  by  municipal  filtration  plants  is  98  per  cent. 

Reviewing  briefly  the  development  of  methods 
di  Btroying  bacteria  by  copper  sulphate,  hypo- 
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chloriti    and    liquid   chlorine,  hi    stated   that  the 
last,   which   was   first   used  about    1911    or 

0  be  the  most  practical,  cheap 
and  efficient  sterilizing  agent.  Ozone  has  high 
efficiency  and  none  of  the  objectionable  features 
of  copper  sulphate  and  hypochlorite,  but  the  high 
cost  of  the  process  and  inability  to  effect  mixing 
with  the  water  have  prevented  its  successful  use. 
The  violet  ray  has  been  used  in  several  small 
plants  in  Europe  and  this  country  but  while  ef- 
fective it  is  very  expensive  both  to  install  and  to 
maintain. 

He  stated  that  the  possibilities  of  destroying 
bacteria  by  sterilizing  agents  had  tended  to  cre- 
ate in  the  minds  of  many  people  the  idea  that 
filtration  was  not  needed  where  such  agents  were 
employed,  and  that  certain  manufacturers  of  ap- 
paratus and  dealers  in  such  agents  had  helped  to 
create  this  belief.  This,  he  thought,  was  very 
unfortunate,  because  of  its  possible  effect  upon 
public  health.  A  filtration  plant  without  any 
other  assistance  removes  98  per  cent  to  99  per 
cent  of  the  bacteria  in  the  water  and  even  with 
the  most  careless  operation  the  percentage  will 
seldom  go  below  95.  Except  by  absolutely  ma- 
licious intention  the  water  must  all  pass  through 
the  filter  plant  and  even  with  unskilful  operation 
the  result  will  be  a  very  high  percentage  of  re- 
moval of  all  harmful  matter.  But  if  only  steriliza- 
tion is  relied  upon,  and  the  apparatus  gets  out 
of  order,  the  entire  protection  is  automatically 
removed ;  the  percentage  of  purification  is  not 
reduced  but  the  purification  is  entirely  elimi- 
nated. Moreover,  in  order  to  obtain  the  highest 
efficiency  from  any  sterilizing  agent,  it  is  essen- 
tial that  foreign  suspended  matter  be  eliminated 
from  the  water,  for  the  efficiency  varies  with  the 
amount  of  suspended  matter  in  the  water.  Com- 
paratively few  plants  have  duplicate  sterilizing 
apparatus,  so  that  should  the  one  in  service  get 
out  of  order  the  consumers  are  left  entirely  un- 
protected from  any  pathogenic  bacteria  in  the 
water. 

Mr.  Leopold  recognized  the  importance  of 
sterilizing  water  after  it  had  been  filtered  as  an  ad- 
ditional protection  which  was  well  worth  its  cost, 
but  asserted  most  vigorously  that  it  should  be 
considered  not  as  an  independent  means  of  mak- 
ing water  safe  but  as  supplementary  to  filtration, 
which  latter  should  be  considered  as  the  chief 
and  most  reliable  defense  of  the  community. 


Itinerant  Concrete  Mix- 
ing Plants 


■ 

Ifci 

E>    • 1    ■  m 

Mixer,  aggregate  and  cement  carried  on  a 

large  truck,  and  concrete  for  small  jobs, 

distant  from  the  source  of  supply,  mixed 

on  the  spot. 

I  he  New  York  Telephone  Co.  recently  con- 
structed a  wire  conduit  or  duct  subwav  in  the 
road  between  L'nion  and  Passaic,  N.  J.,  which  in- 
volved the  problem  of  finding  a  place  or  method 
for  mixing  the  concrete.  The  road  was  narrow 
and  was  lined  with  swamps  on  both  sides,  so  that 
concrete  could  not  be  mixed  in  the  roadway  and 
to  have  mixed  it  off  the  roadway  would  have  re- 
quired platforms  in  the  swamps  for  both  mixer 
and  aggregate  at  intervals  of  about  500  feet. 

This  was  a  12-duct  subway  6]/2  miles  long,  con- 
structed of  multiple  duct  tile  with  concrete  foun- 
dation and  concrete  top  protection  and  with  all 
manholes  buill  entirely  of  concrete. 

To  meet  this  condition  the  company  used  a 
concrete  mixing  plant  mounted  on  an  automobile 
truck.  This  was  a  power  batch  mixer  carried  by 
a  seven-ton  Packard  truck  which  was  also 
equipped  with  two  gravity  hoppers,  one  for  sand 
and  the  other  for  stone,  and  a  tank  for  water. 
The  aggregate  was  deposited  at  points  convenient 
to  the  job  and  loaded,  the  sand  into  one  hopper 
and  the  stone  into  the  other  by  a  Portable  Ma- 
chinery Co.  scoop  conveyor,  while  the  bags  of 
cement  require  for  the  batch  were  taken  on  at 
the  cement  shed.  The  material  thus  loaded  on 
the  truck  was  sufficient  for  five  yards  of  concrete. 
The  mixer  was  fed  by  a  laborer  who  shoveled  the 
sand  and  stone  into  the  mixer  from  openings  at 
the  bottom  of  the  gravity  hoppers.  Another  man 
added  the  cement  and  operated  the  mixer. 

Arrived  at  the  trench,  the  truck  was  drawn 
alongside  and  a  spout  set  so  that  the  concrete 
could  be  delivered  directly  into  position.  After 
a  little  practice  the  truck  driver  found  it  possible 
to  so  regulate  forward  movement  of  the  truck  as 
to  give  the  required  thickness  of  the  concrete  in 
the  trench  so  that  little  hand-spreading  was 
necessary. 

The  same  company,  in  building  a  24-duct  sub- 
way between  Terse)  City  and  Newark,  employed 
the  same  portable  mixer  although  there  was  room 
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along  the  roadway  for  using  the  regulation  mixer, 
and  it  is  reported  that  the  automobile  mixer  ef- 
fected a  saving  of  25  per  cent  over  the  use  of 
mixing  stations  and  dumping  the  concrete  into 
the  trench  by  wheelbarrows. 

Such  itinerant  concrete  plants  are  used  also  for 
doing  small  concrete  construction  or  repair  jobs 
in  different  parts  of  a  given  locality.  Such  a 
plant  has  been  found  convenient  and  satisfactory 
by  B  S  Edward,  contracting  engineer,  of  Jersey 
City,  who  has  equipped  a  6^-ton  Packard  truck 
with  a  4>4-ton  stone  storage  bin,  a  2>4-yard  sand 
bin,  a  280-gallon  water  tank,  and  storage  for  2j 
bags  of  cement,  enough  of  all  for  about  5  yards 
of  mixed  concrete. 


On  the  rear  of  the  truck  there  is  installed  a  ]/$- 
yard  "Knickerbocker"  gasoline-driven  mixer  with 
an  elevating  loader  and  a  steel  chute  for  spouting 
the  concrete  to  position. 

This  outfit  eliminates  a  large  portion  of  hand- 
work and  greatly  expedites  scattered  small  jobs, 
such  as  setting  manhole  heads,  small  conduits, 
curb,  gutter  and  sidewalk  jobs ;  eliminates  the 
separate  delivery  of  sand,  gravel,  stone  and  ce- 
ment ;  and  concentrates  all  of  the  factors  for  the 
work  so  that  the  jobs  need  not  wait  on  any  single 
missing  link.  With  this  equipment  the  cellar 
walls  and  foundations  for  a  house  are  completed 
in  one  day  by  the  truck  and  its  seven-man  gang. 


Bituminous  Filled  Brick  Pavement  with 

Lugless  Brick 


By  C.  R.  Livingston" 


Difficulties  encountered  and  devices  tried  for  overcoming  them  in  the  effort  to 
secure  uniform  joint  spacing  between  lugless  brick  and  to  maintain  it  during 
rolling.    Work  done  last  year  in  Scott  County,  Iowa. 


During  the  construction  season  of  1920  the  only 
brick  road  construction  done  in  the  state  of  Iowa 
on  any  of  Iowa's  primary  road  system,  and  the 
only  brick  road  construction  receiving  any  part  ot 
Iowa's  allotment  of  Federal  aid  funds  was  the 
work  done  on  Federal  Aid  Project  114  in  Scott 
county.  This  project  is  divided  into  three  sec- 
tions 'covering  three  of  the  most  important  roads 
leading  out  of  Davenport,  the  county  seat  of  Scott 
county  The  total  length  of  the  three  sections  is 
17  28  miles  Owing  to  the  lack  of  materials  and 
the  car  shortage  of  the  past  year  only  a  little  less 
than  two  miles  has  been  completed. 

One  of  the  features  of  this  work  which  has 
caused  no  little  amount  of  grief  to  the  contractor 
as  well  as  the  engineers  in  charge  of  the  work  is 
the  fact  that  lugless  brick  have  been  used  m  all 
of  the  construction  to  date  and  about  two  million 
brick  of  the  same  type  arc  stored  along  the  road- 
side for  use  in  finishing  about  six  miles  more  of 
the  project  The  road  is  of  bituminous  filled  brick 
construction  and  is  being  built  under  the  Iowa 
standard  specifications  for  Federal  Aid  road  con- 
struction in  which  is  a  clause  which  reads  as  fol- 
lows1 "If  lugless  brick  arc  used  extreme  care  must 
be  exercised  in  laving  the  brick  to  secure  spacing 
equivalent  to  the  spacing  that  would  be  secured  it 
lug  brick  were  used.  If  deemed  advisable,  the 
engineer  may  require  the  use  of  a  suitable  spacing 
device  between  courses  to  insure  uniform  and 
adequate  spacing."  Our  trouble  with  lugless 
brick  starts  the  moment  we  try  to  follow  out  the 
provisions  of  the  above  clause,  and  in  spite  ot 
the  fact  that  that  clause  is  the  source  of  most  ot 
our  trouble,  I  feel  confident  that  our  specifica- 
tions would  be  very  sadly  lacking  if  it  were  not 
included.  We  are  not  trying  to  follow  the  above 
provisions  simply  because  they  arc  a  part  of  our 
specifications,  but  because  there  is  much  to  be 
gained  by  doing  so. 
— •  Engineer  ol  Scotl   County,   Iowa. 


Before  bricklaying  operations  started  on  any  of 
these  sections,  this  clause  in  the  specifications 
was  brought  to  the  attention  of  the  contractors 
and  it  was  their  universal  opinion  that  the  natural 
irregularities  in  the  brick  would  furnish  all  the 
spacing  that  was  necessary  to  admit  the  bitumin- 
ous filler.  The  first  day's  work  was  carried  on 
without  much  being  said  in  regard  to  spacing 
and  it  was  evident  to  most  of  us  that  the  spacing 
was  too  close  to  give  any  reasonable  assurance 
that  the  joints  would  be  filled.  As  high  as  30 
per  cent  of  the  brick  would  be  in  the  doubtful 
class.  Many  of  the  brick  would  have  no  visible 
spacing  at  all.  As  soon  as  this  condition  of  spac- 
ing was  seen  to  occur  so  consistently,  the  inspec- 
tors on  the  job  began  to  demand  that  the  brick 
setters  pay  more  attention  to  spacing  the  brick, 
but  the  results  obtained  in  this  manner  were  not 
at  all  satisfactory  because  the  spaces  lacked  uni- 
formity and  some  of  the  brick  would  still  be  too 
close  together  to  admit  any  filler  and  other  spaces 
would  be  as  much  as  a  half-inch  m  width. 

Recognizing  that  it  was  impossible  for  the  brick 
setters  to  obtain  any  degree  of  uniformity  in  the 
spacing,  we  placed  one  man  behind  the  brick  set- 
ters with  a  common  garden  hoe  which  had  been 
straightened  out  so  that  the  blade  was  parallel 
with  the  handle,  to  even  up  the  spacing  which 
had  been  left  bv  the  brick  setters  by  pushing  the 
blade  of  the  hoe  into  each  joint  that  was  too  close 
and  thus  rearrange  the  brick  on  the  sand-cement 
cushion  until  the  spacing  was  fairly  uniform 

With  this  scheme  we  thought  we  had  solved 
the  problem  of  getting  sufficient  spacing  with  a 
lugless  brick,  but  the  scheme  takes  continued  and 
clfse  inspection  in  order  to  get  a  satisfactory  job. 
The  problems  which  arise  in  the  use  of  this  sys- 
tem are  more  closely  akin  to  psychology  than 
they  are  to  road  construction.    When  the  system 
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was  first  tried  out,  the  contractor  brought  <> 
his  best  workmen  back  behind  the  brick  -• 
and  explained  to  him  what  was  wauled  and  the 
workman  started  in  a  systematic  manner  to  op* 
up  the  spaces  between  the  close  brick  and  if  h< 
saw  a  brick  that  he  thought  should  be  moved 
ahead  he  would  put  his  font  on  the  brick  next  t <  > 
the  one  to  be  moved  and  force  the  brick  ahead 
by  pushing  tin-  hoe  between  the  two  bricks  while 
his  foot  held  the  rear  brick  to  avoid  a  disturbance 
of  the  spacing  to  the  rear  which  he  had  ahead} 
arranged.  Within  an  hour  or  two  he  began  to 
slight  his  work.  The  first  part  of  the  formerly 
successful  operation  to  be  dropped  was  the  hold- 
ing of  the  spaced  brick  with  his  foot  while  the 
bricks  ahead  were  being  rearranged.  The  hoe 
would  still  be  pushed  in  between  the  close  bricks, 
but  the  open  space  behind  was  just  as  likely  to 
close  up  as  the  brick  to  be  pushed  ahead.  Then 
a  second  man  with  a  hoe  was  put  on  to  assist  in 
the  spacing,  but  it  seems  that  any  ordinary  work- 
man, after  working  for  about  a  day  at  such  work, 
looses  his  interest  in  the  work  and  ceases  to  pro- 
duce the  desired  results.  The  men  on  the  spacing 
operation  were  continually  being  changed  in  the 
hone  that  someone  would  be  found  who  would 
put  some  thought  into  the  work  and  not  lose  in- 
terest after  the  first  day  or  so.  It  was  quite  com- 
mon to  see  a  man,  after  he  had  been  on  this  work 
for  a  day  or  two,  stand  in  the  middle  of  the  street 
and  reach  out  to  the  end  of  the  row  of  brick  with 
the  hoe  and  push  the  hoe  between  the  end  bricks 
and  pull  the  hoe  toward  him  with  a  jerk  and  then 
reach  over  to  the  other  end  of  the  row  of  brick 
and  repeat  the  operation.  The  results  obtained  in 
that  way  were  just  as  bad  as  if  the  brick  had  been 
left  as  the  brick  setter  placed  them,  for  such  pro- 
cedure was  just  as  likely  to  close  up  some  spaces 
that  were  all  ri^ht  as  it  was  to  open  up  a  space 
that  was  insufficient. 

This  haphazard  method  of  spacing  continued  to 
the  point  where  the  contractor  was  required  to 
provide  mechanical  spacers  in  the  form  of  l1^- 
inch  angles  made  out  of  16  or  18-gauge  metal. 
These  angle  irons  were  placed  over  the  edge  of 
the  last  row  of  brick  set  and  the  next  row  of 
brick  placed  against  the  angle  iron.  This  way 
only  one  row  of  brick  could  be  set  at  one  time, 
but  by  using  spacers  only  one-half  or  one-third 
as  long  as  the  width  of  the  street  either  two  or 
three  brick  setters  could  work  at  one  time.  There 
is  no  question  but  that  brick  set  in  this  manner 
could  be  properly  spaced,  but  there  is  a  little 
additional  cost  to  the  contractor  on  the  item  of 
labor.  The  season  closed  two  days  after  the  con- 
tractor started  to  use  these  mechanical  spacers 
and  as  a  result  it  is  hard  to  tell  just  how  much 
his  output  would  be  reduced  by  having  to  use 
this  device.  The  average  number  of  lineal  feet 
of  brick  laid  in  the  last  four  full  days  preceding 
the  use  of  the  spacer  was  409.  The  number  of 
lineal  feet  laid  the  first  day  the  spacer  was  in  use 
was  340,  and  the  number  of  feet  laid  the  nd 

day  the  spacer  was  in  use  was  365.     This 
that  the  organization  was  adapting  itself  to  the 
new  device  and  I  think  that  in  all  probabilitv  the 
spacer  could  be  used  with  but  very  little  "more 


cost    than    that    of    the    method-    previously    ex- 
plained after  the  men  became  accustomed  to  its 

There  are  two  problems  to  work  out  in  con- 
tion  with  laying  bituminous  filled  brick  pave- 
ment  with  lugless  brick.  One  of  the  problems  is 
to  get  the  correct  and  uniform  spacing  in  order 
to  properly  admit  the  filler,  and  the  other,  of  equal 
importance,  is  to  keep  the  displacement  of  the 
brick  by  the  roller  down  to  the  minimum.  The 
first  trip  over  the  brick  with  the  roller  is  naturally 
the  one  which  is  most  likely  to  cause  displace- 
ment and  as  a  result  has  to  be  done  very  carefully. 
After  the  brick  are  partially  bedded  in  the  sand- 
cement  cushion  they  can  be  rolled  without  fur- 
ther shifting  if  the  roller  man  uses  judgment  in 
handling  the  roller.  The  rolling  should  all  be 
done  parallel  to  the  center  line  of  the  pavement 
to  avoid  any  turning  on  the  brick  that  are  only 
partially  bedded.  The  roller  should  start  at  the 
outside  of  the  pavement  and  run  parallel  to  the 
curb  line  as  far  ahead  as  the  brick  are  ready  to 
roll  and  then  pass  back  over  the  same  path  until 
the  roller  is  back  onto  the  brick  that  have  been 
thoroughly  rolled  before  any  attempt  is  made  to 
turn  the  roller. 

After  the  roller  has  made  one  trip  up  the  edge 
of  the  pavement  and  back  again  in  the  same  track. 
it  should  make  the  next  trip  in  such  a  manner 
that  the  roller  will  lap  over  the  first  path  half 
way  to  secure  a  uniform  surface.  After  this  roll- 
ing has  proceeded  to  the  center  line  of  the  pave- 
ment, the  rolling  should  start  on  the  other  side 
of  the  street  and  proceed  to  the  center  of  the 
pavement  as  before.  This  lapping  of  the  roller  is 
expected  to  give  the  uniformity  of  surface  that 
was  formerly  obtained  by  the  diagonal  rolling,  but 
it  does  not  necessitate  turning  on  the  brick  nor 
cause  the  brick  to  shift  under  the  roller.  When 
the  full  width  of  the  street  is  rolled  in  the  above 
described  manner,  the  paving  has  had  the  equiva- 
lent of  four  rollings  and  the  brick  should  now  be 
thoroughly  culled.  After  the  culling  is  done,  the 
roller  should  pass  over  every  part  of  the  pavement 
at  least  once  to  bed  the  new  brick  in  place  and 
to  avoid  having  some  of  them  stick  up  above  the 
surface  so  far  as  to  cause  the  pavement  to  be 
rough. 

Any  turning  on  brick  that  are  not  firmly  bedded 
will  cause  them  to  twist  under  the  guide  roller 
when  it  is  turned  and  cause  an  uneven  spacing. 
This  disturbance  is  not  so  noticeable  when  the 
turning  is  done  on  the  brick  that  have  been  rolled 
several  times.  Another  thing  that  will  cause  the 
brick  to  slide  on  the  sand-cement  cushion  is  re- 
versing the  roller  too  suddenly.  The  roller  should 
be  started  and  stopped  as  slowly  as  possible.  Peo- 
ple sometimes  argue  that  the  small  roller  should 
pass  over  the  brick  first  during  the  first  rolling, 
but  since  it  is  not  the  vertical  component  of  the 
force  that  disturbs  the  brick,  but  rather  the  hori- 
zontal component,  it  is  best  to  allow  the  large 
roller  to  pass  over  the  brick  first  because  there  is 
less  of  the  horizontal  component  of  the  rolling 
force  from  the  large  roller  when  it  passes  over  a 
brick. 

More  attention  should  be  paid  to  the  sand-ce- 
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ment  bed  upon  which  the  brick  are  laid  when  a 
lugless  brick  is  used  than  if  a  lug  brick  is  used. 
The  firmer  the  sand-cement  bed  is  before  the 
bricks  are  placed,  the  less  likely  the  brick  are  to 
move.  Since  the  lug  brick  have  lateral  support 
to  resist  the  action  of  the  roller  to  a  greater  de- 
gree than  the  lugless  brick,  more  care  must  be 
taken  with  the  latter  to  offset  this  disadvantage 
as  far  as  possible.  The  greatest  firmness  is  ob- 
tained in  the  sand-cement  bed  when  the  sand  con- 
tains only  as  much  moisture  as  is  contained  in  an 
ordinary  stock  pile  of  sand  after  a  week  of  warm, 
drying  weather.  Fine  sand  that  is  absolutely 
dry  as  a  kiln-dried  sand  will  shift  under  the  weight 
of  the  roller  and  cause  each  brick  to  rock  slightly, 
while  a  sand  that  contains  any  appreciable  amount 
of  moisture  will  work  up  between  the  brick  when 
the  brick  are  rolled.  If  the  stock  pile  of  sand  is 
exposed  during  heavy  rains  it  will  require  several 
days  of  favorable  drying  weather  before  the  sand 
can  be  used  in  the  sand-cement  cushion  without 
some  trouble  from  the  sand  coming  up  between 
the  brick.  If  the  rolling  is  carefully  done  and 
the  sand  not  too  wet.  the  sand-cement  cushion 
should  not  come  up  between  the  brick  more  than 
J4  inch.  The  contractor  who  expects  to  resume 
bricklaying  operations  soon  after  a  rain  should 
protect  a  three  or  four  days'  supply  of  sand  from 
the  weather. 

The  next  operation  in  the  construction  of  the 
bituminous  filled  road  is  the  application  of  the 
filler.  All  of  the  precautions  taken  so  far  in  the 
construction  have  been  for  the  purpose  of  making 
sure  that  the  filler  would  be  able  to  penetrate 
to  the  bottom  of  the  space  between  the  bricks. 
For  this  reason  great  care  must  still  be  exercised 
in  pouring  the  filler.  The  filler  should  be  heated 
as  hot  as  it  can  be  heated  and  not  injure  it,  so 
that  it  will  run  into  the  spaces  between  the  brick 
better.  On  the  work  in  Scott  county  one  of  the 
contractors  started  pouring  filler  and  using  rub- 
ber squegees,  but  these  had  a  tendency  to  cool 
the  filler  too  much  and  the  filler  would  in  turn 
stick  to  the  squegee  so  that  the  instrument  be- 
came hard  to  handle,  and  did  not  produce  good 
results.  Cast  iron  squegees  were  then  tried  out 
with  much  better  results,  as  they  could  be  used 
hot  and  kept  hot  in  a  fire  wagon.  To  apply  the 
filler  successfully  a  bucket  of  the  hot  filler  should 
be  poured  over  an  area  of  the  surface  of  the  pave- 
ment such  that  there  will  be  just  enough  of  the 
filler  to  about  half  fill  the  spaces  and  the  hot  sque- 
gee should  then  be  run  over  the  top  of  the  brick 
as  hurriedly  as  possible  to  get  all  of  the  filler 
into  the  spaces  while  it  is  still  in  the  liquid  state. 
After  this  application  has  had  time  to  cool  and 
contract,  the  operation  should  be  repeated,  the 
second  operation  being  kept  a  few  feel  behind  the 
first.  Never  try  to  bring  the  second  operation 
up  even  with  the  first  except  at  the  end  of  a  day's 
work.  The  purpose  of  tins  procedure  is  to  avoid 
dragging  any  of  the  filler  ahead  of  the  squegee 
onto  the  new  brick,  or  rather  the  brick  which  have 
not  had  the  first  application.  If  any  filler  is 
pushed  ahead  of  the  squegee  and  out  onto  the 
brick  which  have  not  had  their  first  application, 
it  will  fill  just  the  top  of  tli  i  I  not  pene- 


trate to  the  bottom  of  the  space  properly,  for  the 
filler  pushed  ahead  of  the  squegee  is  naturally 
much  cooler  than  the  filler  direct  from  the  bucket 
and  should  always  be  used  in  the  top  of  a  space 
that  is  partially  filled,  which  means  that  it  should 
be  used  only  on  brick  that  have  had  their  first 
application. 

Bituminous  filler  absolutely  will  not  stick  to  a 
damp  brick,  and  about  the  best  test  to  show 
whether  or  not  the  brick  are  too  damp  is  made 
by  trying  to  peal  some  of  the  filler  off  of  t^e 
brick.  If  the  filler  separates  from  the  brick  aad 
leaves  no  trace  of  filler  on  the  brick  when  a  knife 
blade  is  run  along  the  surface  of  the  brick,  or  if 
the  filler  can  be  made  to  separate  from  the  brick 
in  any  way  with  the  knife,  it  is  an  indication  that 
the  brick  are  too  wet.  If  the  brick  are  dry  there 
will  always  be  a  thin  film  of  filler  adhere  to  the 
brick  even  if  it  is  so  thin  as  to  allow  the  brick  to 
show  through. 

The  above  methods  of  construction  grew  out 
of  our  endeavors  to  build  a  first-class  pavement 
with  lugless  brick  and  I  believe  we  have  suc- 
ceeded in  securing  a  first-class  job.  When  we 
were  suspicious  of  the  results  being  obtained  by 
the  contractor  we  confirmed  our  suspicions  by 
tearing  up  some  of  the  finished  pavement  before 
we  asked  the  contractor  to  revise  his  methods. 
In  all  cases  we  have  been  fortunate  in  having  the 
co-operation  of  the  contractor,  and  in  laying  the 
remaining  fifteen  miles  of  this  project  next  year 
we  expect  to  learn  more  of  the  possibilities  of  con- 
structing bituminous  filled  brick  pavement  with 
lugless  brick.  It  is  my  opinion  that  lugless  brick 
will  make  a  pavement  that  is  entirely  satisfactory, 
but  there  is  going  to  be  a  greater  cost  to  the  con- 
tractor on  the  item  of  labor  and  there  must  also 
be  more  rigid  inspection  than  would  be  the  case 
with  a  lug  brick. 

Columbus  to  Enlarge  Filtration  Plant 

The  city  of  Columbus,  Ohio,  expects  to  let,  in 
a  few  weeks-  a  contract  for  enlarging  its  water 
purification  works,  involving  eight  new  filters, 
with  strainer  systems,  filter  controllers  and  oper- 
ating tables,  enlarging  the  enclosing  building, 
30,000  cubic  yards  of  excavation,  8,743  cubic 
yards  of  concrete,  270,000  pounds  of  steel  rein- 
forcement bars,  300  tons  of  cast  iron  pipe  and 
special  castings,  455  cubic  yards  of  filter  gravel 
and  645  cubic  yards  of  filter  sand.  C.  B.  Hoover 
is  engineer  in  charge  and  John  H.  Gregory  is  con- 
sulting engineer. 

Pennsylvania  Road  Work  to  Begin 

The  Pennsylvania  State  Highway  Department, 
during  the  first  week  in  April,  notified  those  hold- 
ing contracts  for  state  highway  work  that  they 
musi  begin  construction  work  at  once.  It  is  ex- 
pected that  work  will  start  two  weeks  earlier  than 
■  .ii 

When  work  stopped  last  fall,  467  miles  of  dur- 
able thoroughfare  under  contract  remained  to  be 
completed.  Some  of  the  contractors  in  the  south- 
ern tier  of  counties  were  able  to  continue  rough 
grading  operations  during  the  winter,  but  this 
was  not  possible  in  the  northern  sections. 
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Bef  >r«'  Sewers,   \\  hat  ? 

Sewers  have  been  laid  in  less  than  half  the 
streets  of  the  cities  of  the  United  States  having 
more  than  30,000  population  ;  and  in  only  a  little 
over  one-third  of  the  streets  in  such  cities  having 
under  50,000  population.  This  statement  is  de- 
rive! from  the  figures  of  the  latest  United  States 
census  report.  (The  percentage  obtained  by  di- 
viding miles  of  sewers  in  all  the  cities  by  miles 
of  si  reels  in  such  cities  is  45.7.)  In  a  number  of 
states  the  showing  for  sewerage  is  very  much  less 
favorable. 

Sewers  are  a  convenience,  but  more  important 
is  their  relation  to  health.  Health  records  as  well 
as  theon  show  that  the  death  rate  is  reduced  1>\ 
the  introduction  of  sewers.  A  city  therefore 
which  provides  no  sewers  for  three-fourths  of  its 
population  not  only  deprives  that  number  of  an 
important  convenience  but  also  imperils  the  lives 
of  them  and  of  the  remaining  fouth  as  well.  The 
same  applies  to  smaller  cities  as  well  as  those  of 
30.000  and  larger. 

With  the  best  of  intentions  and  efforts,  how- 
ever, most  cities  grow  on  the  outskirts  more  rap- 


idly than   the  sewers  can  be  extended,  and  these 
continually    receding  areas  of  unsewered  ! 
i'-alth. 
Hut  the  difficulty  or  delay  of  providing  - 
should  not  prevent  the  making  of  some  provision 
for  the  health   and  convenience  of   the   citizens. 
Temporary  substitutes  can  be  adopted  wit 
delay  that  will  prove  much  better  than  total  mu- 
nicipal neglect  and  will  save  many  lives.     Those 
in  use  in  different  communities  are  described  in 
the  first  article  in  this  issue. 


Improved   Highway  Specifications 

The  Iowa  Highway  Commission's  new  classi- 
fication for  the  excavation  of  mud  is  a  very  com- 
mendable improvement  in  a  much-needed  i 
union  of  construction  costs  that  will  operate  to 
the  advantage  of  the  state  and  of  the  contractor. 
It  provides  compensation  for  difficulties  not  fore- 
seen when  the  contract  is  awarded,  and  if  made 
retroactive  so  as  to  cover  all  work  on  the  contract 
that  is  executed  before  the  classification  is  al- 
lowed, should  be  entirely  satisfactory  to  the  con- 
tractor. 

It  should,  however,  be  made  mandatory  rather 
than  optional  with  the  engineer  to  allow  the  spe- 
cial classification  whenever  a  fixed  minimum 
quantity  of  material  handled  comes  under  the 
fixed  requirements.  Similar  provisions  might  in 
some  cases  be  advantageously  made  for  the  ex- 
cavation of  rock  and  indurated  material,  and  for 
material  unexpectedly  submerged. 

Special  classifications  are  not.  however,  desir- 
able where  it  is  possible  to  cover  the  subject  thor- 
oughly by  detailed  specifications  and  the  latter 
should  be  particularly  complete  and  thorough  in 
regard  to  the  different  kinds  and  conditions,  and 
sometimes  amounts  of  various  kinds  of  excava- 
tion and  of  concrete,  the  latter  being  clearly  de- 
fined and  limited  in  the  text  and  unmistakably 
noted  on  the  drawings  and  conventionally  distin- 
guished there  besides. 


Reducing  Construction  Wages 

A  symposium  of  opinions  of  prominent  contrac- 
tors from  all  parts  of  the  country  on  the  subject 
of  wages,  published  in  this  issue,  shows  enough 
diversity  of  opinion  to  throw  light  on  all  sides 
of  the  subject.  But  it  is  surprising  that,  in  the 
discussion  by  experts  of  a  vital  subject  that 
dominates  their  present  and  future  interests,  they 
should  have  omitted  two  of  the  most  important 
essentials,  namely  that  the  wages  should  to  the 
utmost  possible  extent  conform  absolutely  to  ef- 
ficiency, no  matter  how  high  or  how  low  it  may 
bring  them,  and  that  those  in  the  engineering 
held  should  bear  a  just  proportion  to  those  in 
Other  industrial  pursuits,  including  shop  and  fac- 
tory in  winch  the  downward  trend  is  already  well 
advanced,  as  well  as  in  other  forms  of  labor. 
especially  in  trained  and  responsible  positions  of 
brain  workers  that  are  excessively  underpaid. 

The  contractors  also  neglected  to  recognize  the 
very  pertinent  fact  that  during  and  since  the  war 
labor  has  been  most  conspicuously  a  favored  class 
and  by  re. is, ,ii  ,,f  its  general  practical  exemption 
from  direct  taxation  of  any  form  and  by  the  mad 
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pace  with  which  politicians  scrambled  to  raise 
wages  much  faster  than  the  cost  of  living,  labor 
has  been  exempted  from  the  war  and  industrial 
burdens  of  the  country  and  has  been  encouraged 
in  arrogance,  extravagance  and  inefficiency.  The 
day  of  exorbitant  war  profits  is  past  and  labor  and 
other  profiteers  must  rapidly  return  to  giving  a 
fair  equivalent  for  money  received. 


Road  Materials  Storage 

Plant  for  Bergen 

County,  N.  J. 

Bergen  county,  N.  J.,  has  about  160  miles  of 
roads  paved  with  various  types  of  bituminous 
construction.  It  also  has  about  67  miles  of  roads 
which  are  surface  treated  with  bituminous  mate- 
rials, and  the  annual  consumption  of  bituminous 
materials  of  all  kinds  on  new  construction  and 
surface  treatment  and  repairs  is  about  1,500,000 
gallons.  The  Board  of  Chosen  Freeholders  and 
the  supervisor  have  decided  that  a  complete  road 
materials  storage  plant,  providing  adequate  stor- 
age facilities  for  bituminous  materials  required 
for  road  construction  and  for  surface-treating,  is 
in  accord  with  good  business  policy  and  will  pre- 
vent delays  incident  to  the  difficulty  of  obtaining 
prompt  shipments  during  the  busy  season.  If  at 
any  time  the  supply  on  hand  is  in  excess  of  the 
county's  requirements,  the  authorities  contem- 
plate furnishing  material  to  municipalities  or  to 
contractors  working  upon  their  roads. 

The  plant  is  to  be  located  in  County  Yard  No. 
2  at  Hackensack,  N.  J.  This  yard  is  situated  on 
the  Erie  Railroad  and  the  county  authorities  have 
constructed  a  railroad  siding  on  the  property. 
Bids  for  the  plant  will  be  received  in  a  few  weeks. 
I  Sec  advertisement  in  this  issue.)  Plans  and 
specifications  for  the  plant,  which  is  to  be  a  model 
of  its  kind,  have  been  drawn  by  Dow  &  Smith, 
consulting  engineers  of  New  York  City. 

The  plans  call  for  four  50,000-gallon  storage 
tanks  and  two  4,000-gallon  heating  tanks,  a  boiler 
and  boiler  house,  two  10,000-gallon  fuel  oil  tanks, 
two  pump  houses,  each  containing  a  rotating 
plunger  pump:  also  a  cement  storage  warehouse. 
A  railroad  siding  runs  along  the  easterly  side 
of  the  plant,  which  is  arranged  with  the  tanks  and 
warehouse  in  a  row  extending  approximately 
north  and  south.  The  rails  are  two  feet  below 
the  platform  surrounding  the  tanks  and  the  boiler 
house  floor,  and  4  feet  3  inches  below  the  storage 
warehouse  floor.  Along  the  west  side  of  the  plant 
runs  a  roadway  six  feet  lower  than  the  railroad 
siding,  or  10  feet  3  inches  below  the  level  of  the 
storage  warehouse  floor.  A  retaining  wall  is  to 
be  constructed  along  the  east  side  of  the  roadway. 
The  plant  occupies  a  space  284  feet  long  and 
50  feet  wide,  and  this  space  is  as  compltely  oc- 
cupied by  the  tanks  and  buildings  as  is  possible 
without  overcrowding.  Fourteen  feet  of  the  width 
occupied  by  tin  track;  the  roadway  borders 
the  property  on  the  west. 


Each  of  the  four  storage  tanks  is  21  feet  in 
diameter  and  21  feet  high  and  has  a  capacity  of 
1,000  50-gallon  barrels.  They  are  insulated  by 
means  of  6-inch  hollow  tile  walls  built  around 
them,  and  are  provided  with  sufficient  steam  coils 
to  keep  the  material  in  a  fluid  condition.  Each 
tank  is  surrounded  by  a  dam  wall  two  feet  high 
to  take  care  of  any  overflow  or  boiling  over  of 
the  material. 

A  heating  tank  is  located  between  storage  tanks 
Nos.  1  and  2,  and  another  between  Nos.  3  and  4. 
These  tanks  are  insulated  with  magnesia  blocks 
and  are  provided  with  a  steam  coil  installation 
relatively  larger  than  that  of  the  storage  tanks, 
so  that  in  them  the  bituminous  materials  can  be 
heated  to  the  temperature  required  for  application 
on  the  road.  These  tanks  are  8  feet  2  inches  in 
diameter  and  15  feet  long,  resting  on  their  sides 
in  pillow  blocks.  These  tank's  will  be  filled  by 
gravity  from  the  storage  tanks  except  when  the 
material  in  the  latter  is  at  a  very  low  level. 

In  each  of  the  same  two  spaces  between  the 
pairs  of  tanks  (which  is  45  feet  8  inches  center 
ro  center  |  is  located  a  pump  and  pump  house 
The  bituminous  material  and  fuel  oil  will  be  re- 
ceived in  tank  cars  on  the  railroad  siding,  and 
each  pump  is  arranged  to  unload  such  cars  into 
two  of  the  storage  tanks  and  one  of  the  heating 
tanks ;  but  the  piping  is  so  designed  that  in  case 
of  a  breakdown  either  pump  can  be  connected  up 
so  as  to  take  care  of  the  other  tanks  also.  These 
are  rotating  plunger  pumps. 

The  steam  for  the  plant  is  generated  in  a  boiler 
house  of  appropriate  design  and  constructed  of 
reinforced  concrete  and  hollow  tile,  32  by  36  feet 
outside  dimensions.  The  boiler  is  50  horsepower. 
Fuel  oil  is  burned  under  the  boiler,  being  stored 
in  two  10,000-gallon  tanks  buried  under  the 
ground  just  outside  the  boiler  house,  which  are 
filled  from  cars  on  the  siding  by  means  of  a 
duplex  piston  pump  and  are  connected  up  with 
the  necessary  burner  pumps  and  steam  con- 
nections. 

All  the  pipes  provided  for  carrying  bituminous 
material  are  steam  jacketed  and  provided  with 
the  necessary  air  connections  so  that  they  can  be 
blown  out  after  use.  They  are  carried  two  feet 
above  the  ground  level  and  rest  on  top  of  the  dam 
walls,  thus  rendering  them  easy  of  access  when 
repairs  are  necessary.  There  are  also  the  neces- 
sary fuel  oil,  water,  steam,  exhaust,  air  and  drain 
pipes. 

On  the  westerly  side  of  the  plant  a  road  has 
been  constructed  six  feet  below  the  level  of  the 
railroad  siding.  The  necessary  swing  pipes  have 
been  provided  for  the  discharge  of  the  heated 
bituminous  material  by  gravity  into  tank  wagons 
mi  this  roadway,  thus  minimizing  the  amount  of 
pumping  required. 

All  tank  foundations  and  retaining  walls  are 
to  be  made  of  reinforced  concrete. 

The  plans  also  call  for  a  concrete  and  hollow 
tile  cement  storage  warehouse  25  feet  by  40  feet, 
and  10  feet  high,  with  unloading  facilities  at  the 
railroad  siding  and  delivery  facilities  at  the  road 
above  described. 
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The    Labor    Situation 


Associated  General  Contractors  of  America  in  convention  at  New  Orleans  dis- 
cuss reduction  of  wages,  open  shop,   union   labor  and  apprenticeship. 


Prominent  contractors,  associated  with  main 
kinds  of  important  construction  work  throughout 
the  country,  discussed  wages,  unions,  open  shop 
and  apprentices  at  the  New  Orleans  convention 

last  month  and  while  differing  in  details  and 
sometimes    in    essentials,    the   preponderance   of 

opinion  was  m  favor  of  reduction  of  wages,  open 
shop  and  education  of  labor,  both  mentally  and 
mechanically. 

The  principal  speakers  said,  in  part:  \\  .  L. 
Wimmer,  of  St.  Louis — Recently  the  general  con- 
tractors of  St.  Louis  led  in  the  forming  of  an 
association  between  general  contractors  and  sub- 
contractors which  includes  only  those  who  at 
present  employ  nothing  but  union  labor.  It  has 
been  our  custom  to  make  contracts  with  the  labor 
unions  separately  for  the  different  trades,  and 
between  them  and  their  separate  employers'  as- 
sociations. During  or  just  after  the  first  of  this 
year  we  appointed  a  committee  consisting  of  one 
member  for  each  of  these  sub-contractors'  asso- 
ciations and  one  from  the  General  Contractors' 
Association,  and,  together  with  a  similar  com- 
mittee of  all  the  building  trades  unions,  we  are 
trying  to  hammer  out  some  more  definite  and 
harmonious  relations. 

sll  M.I,    «  AGES    BE    REDUl  ED    NOW  ? 

The  very  first  question  was,  "Is  it  advisable 
at  this  time  to  have  a  reduction  of  wage  com- 
mensurate with  the  reduction  of  costs  of  all  other 
commodities  and  all  other  pursuits  of  commerce?" 
To  answer  it  we  are  now  collecting  necessary 
statistics. 

T.  A.  Pearson,  of  the  Fred  T.  Lee  &  Co.,  Inc. 
— The  Building  Employers'  Association  in  Bos- 
ton has  made  the  agreements  with  the  building 
trades  as  a  whole,  not  individual  agreements,  and 
it  was  very  successful  until  the  first  of  January, 
when  they  expired,  and  at  that  time  the  unions 
asked  for  an  increase  to  a  dollar  and  a  half  an 
hour  for  mechanics.  In  order  to  combat  the  in- 
crease, the  association  offered  them — after  not 
being  able  to  agree  on  keeping  the  wage  at  $1 — 
ninety  cents  an  hour.  We  had  a  strike.  The 
trend  of  the  New  England  States,  I  believe,  at 
the  present  time,  is  to  maintain  in  force  the  wage 
which  was  in  force  during  the  past  year  until 
either  April  or  June  of  this  year. 

The  agreements  that  we  have  made  in  other 
parts  of  Xew  England  have  been  at  the  rate  for 
the  past  year  and  will  run  until  the  first  of  April. 
Any  change  to  be  made  after  the  first  of  April 
will  be  discussed  during  the  month  of  March, 
when  business  conditions  will  be  more  settled  and 
we  will  be  able  to  judge  in  a  far  better  way 
what  business  there  will  be  this  summer.  If  it's 
going   to   be    good,    undoubtedly    we    will    revert 


anyway  to  the  conditions  that  existed  last  year 
and  if  it'-  going  to  be  poor,  then  we  can  get  a 
reduction. 

Mr.  A.  J.  Krebs,  of  Atlanta — The  General  Con- 
tractors of  .Atlanta  decided,  last  December,  that 
we  would  pay  the  laborers  thirty  cents  an  hour, 
the  present  wage  of  the  laborers  being  forty 
cent-;  that  we'd  pay  the  carpenters  seventy  cents 
an  hour,  their  present  rate  being  eighty  ;  the 
painters,  we'd  pay  seventy  cents  an  hour,  their 
present  union  rate  being  a  dollar;  and  the  brick 
masons,  ninety  cents  an  hour,  their  scale  then 
being  a  dollar  and  twelve  cents,  with  all  the 
balance  they  could  get. 

That  was  promulgated  on  the  first  of  January, 
with  the  understanding  that  any  contractor  who 
had  a  job  to  finish  could  continue  to  pay  the  scale, 
and  the  result  has  been  very  successful.  There 
were  in  some  instances  men  who  were  pulled 
off  the  jobs,  but  the  contractors  hired  other  men 
and  went  on  with  their  work.  Apparently  there 
is  no  evidence  of  a  strike  in  Atlanta  at  all.  I 
believe  those  wages  will  stick,  if  the  conditions 
of  the  times  come  out  as  we  expect.  There  will 
be  a  reduction  in  all  kinds  of  living  costs;  prob- 
ably rents  are  about  the  only  thing  that  haven't 
•come  down  and  that  is  on  account  of  the  dearth 
of  houses,  but  altogether  that  seems  to  be  quite 
settled  and,  although  the  unions  are  all  going  to 
make  a  fight  to  hold  their  present  rate  of  wages 
in   Atlanta.   1  believe  it  will  stick. 

REDUCE  TO  CORRESPOND   WITH    LIVING  COSTS 

E.  J.  Thomas,  of  Memphis.  Term. — The  proper 
way,  and  the  only  way  it  can  be  reached,  where 
you're  going  to  do  collective  bargaining,  is  to  go 
into  the  scientific  analysis  of  how  much  living 
costs  have  been  reduced,  and  until  we  arrive  at 
that  point  where  we  know,  let  us  take  the  high 
peak.  If  we  take  the  high  peak  of  wages  and  the 
high  peak  of  living  costs  and  the  living  costs 
have  been  reduced  a  certain  percentage  as  a 
whole,  I  think  the  price  of  labor  should  come 
down,  because  unquestionably  labor  itself  must 
acknowledge  that  they  were  well  paid  at  the  peak 
prices.  The  question  is  how  to  arrive  at  the 
proper  percentage  of  reduction. 

Unquestionably  any  man  that  is  a  man,  and  en- 
titled to  be  in  the  contracting  business,  should 
feel  for  his  men  and  have  interest  in  their  wel- 
fare, but  we've  got  to  get  away  from  that,  the 
contractor  has  got  to  decide  what  we  are  going 
to  do  relative  to  this  wage  question  and  then 
use  every  effort  possible,  I  think,  by  persuasion 
and  education,  with  our  men,  to  make  them  see 
the  light  as  we  see  it. 

But  suppose  that  we  are  not  going  to  be  able 
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to  make  thefti  see  it  ;  suppose  we  show  them  that 
living  costs  by  April  will  be  reduced  20  per  cent 
or  25  per  cent  (which  1  am  sanguine  will  be  the 
case),  and  organized  labor  refuses  as  a  whole,  or 
in  their  separate  communities,  to  meet  a  reduc- 
tion commensurate  with  the  reduction  in  the  cost 
of  living;  what  are  we  going  to' do?  What  stand 
are  we  contractors,  representing  the  industry, 
going  to  take?  I  believe  that  a  20  per  cent  or  25 
per  cent  reduction  in  the  high  peak  of  wages  is 
just  and  right. 

It  is  contrary  to  the  statistics  of  the  Labor 
Department  of  the  United  States,  which  only,  I 
understand,  claim,  that  living  costs  so  far,  as  a 
whole,  have  been  reduced  around  6  per  cent.  I 
do  not  take  that  to  be  100  per  cent  true.  I  be- 
lieve that  in  my  own  household  my  living  costs 
have  been  reduced  more  than  6  per  cent,  and  in 
your  household  your  living  costs  have  been  re- 
duced more  than  6  per  cent.  I  am  simply  taking 
that  as  a  general  law  of  average. 

Mr.  Pearson,  of  Fred  T.  Ley  &  Co. — As  a  mat- 
ter of  fact  out  of  116  commodities,  living  has  de- 
creased 38  per  cent.  It  has  also  increased  since 
1914  or  1915  143  per  cent.  Now,  which  are  you 
going  to  take  for  a  basis  for  paving  your  labor 
—1914-15  or  1919-20? 

I  believe  the  thing  that  we  should  do  is  to 
find  out  how  much  it  costs  a  man  to  live,  whether 
he  is  a  mechanic  or  whether  he  is  a  laborer,  and 
that  is  the  point  that  we  should  begin  to  base 
our  prices  on.  We  say  we  are  going  to  wait  till 
the  first  of  April.  The  first  of  April  things  will 
be  settled.  We  may  be  able  at  that  time  to  de- 
termine what  a  living  wage  is,  but  until  things 
get  settled  we  cannot  do  that  and  I  don't  believe 
it  is  fair  to  either  increase  or  decrease,  just  be- 
cause  the  low  price  was  in  '14  or  the  high  price 
was  in  '20. 

PUBLIC  DEMANDS    REDUCED    WAGES 

Mr.  Holladay — You  can't  get  a  contract  unless 
the  public  is  ready  for  that  contract.  You  can't 
carry  a  single  point,  union  labor  or  non-union 
labor  or  any  principle  that  you  have  in  your  or- 
ganization, any  business  principle,  unless  the  pub- 
lic is  with  you,  and  the  public  will  defeat  you 
every  time  you  take  a  stand  against  the  public. 

Now,  the  public  all  over  this  country  is  ready 
for  a  reduction  in  wages.  If  this  association 
comes  out  and  says  that  you  favor  labor  coming 
down,  I  don't  say  union  labor  or  non-union  labor, 
but  if  you  favor  labor  coming  down  in  line  with 
the  living  expenses,  go  on  record  all  over  this 
United  States;  you  will  have  the  public  behind 
you.  You  will  have  the  same  situation  in  your 
town;  I  don't  care  where  you  come  from;  but  if 
you  sit  back  and  say,  "We're  afraid  to  say  we 
want  labor  to  come  down,"  and  if  you,  up  in  your 
community,  when  the  question  comes  up  between 
the  labor  organization  and  you,  go  and  si.un  a 
contfact  with  them  for  another  year  on  this 
present  wage  basis,  the  public  won't  build,  they 
will  say,  just  as  they  did  about  clothes,  "We 
won't  wear  clothes";  or  just  as  it  has  been  said 
about  sugar,  "We  won't  eat  sugar."  If  you 
want  building  to  -tart,  if  you  want  to  increase 
your  profit,  if  you  want  to  carry  your  organiza- 
tion, if  you  want  to  get  through  this  year  with- 


out having  to  pay  your  overhead,  and  without 
having  to  use  up  your  surplus,  block  this  prop- 
osition ! 

THE    OPEN    SHOP 

Mr.  A.  J.  McKenzie,  of  San  Antonio — We  have 
never  signed  a  contract  with  a  labor  union.  About 
a  year  and.a  half  ago  the  labor  unions  imported 
a  number  of  agitators  into  San  Antonio  to  close 
up  the  town  in  order  to  control  government  con- 
tracts. We  immediately  formed  an  open-shop 
association  and  our  main  trouble  was  handling 
the  other  contractors  rather  than  handling  the 
labor  unions,  and  as  soon  as  we  handled  the 
other  contractors,  we  never  had  any  more  trouble 
with  the  labor  unions. 

At  the  present  time  we  are  working  probably 
five  hundred  men,  60  per  cent  of  w"hom  are  union 
men  and  40  per  cent  non-union,  and  I  haven't 
had  a  walking  delegate  in  the  office  for  six 
months. 

Some  time  ago  the  Texas  Section  of  the  A.  G. 
C.  was  formed  and  the  reason  of  its  being  formed 
was  for  the  purpose  of  collecting  the  data  in  the 
various  cities  and  furnishing  the  rest  of  the  cities 
with  that  data  with  reference  to  wages.  Our 
union  men  would  go  to  one  city  and  raise  the 
wages  and  then  go  to  the  next  city  and  tell  the 
people  there  that  wages  were  higher  up  in  Hous- 
ton than  in  San  Antonio,  and  then  capture  San 
Antonio  and  go  to  Dallas,  capture  Dallas,  and 
then  go  to  El  Paso  and  raise  their  wages,  and 
as  soon  as  we  formed  our  organization  and  fur- 
nished each  city  with  the  actual  facts  in  the  rest 
of  the  cities,  we  soon  broke  up  this  situation. 

I  think  the  best  thing  we  could  do  would  be  to 
obtain  the  information  with  reference  to  the  ac- 
tual cost  of  living  and  furnish  it  to  the  various 
contractors  in  the  various  parts  of  the  country. 
Our  position  is  that  the  price  of  labor  is  a  ques- 
tion of  supply  and  demand  and  we  worked  on  that 
basis. 

We  are  working  the  union  men  one  job  and 
the  non-union  men  another  place.  They  don't 
work  together  on  the  same  job.  We  hire  a  fore- 
man and  put  him  on  the  job  and  he  hires  his  own 
men. 

When  we  formed  the  open  shop,  we  immedi- 
ately began  working  on  the  man  who  let  the  con- 
tracts, and  we  are  getting  architects,  engineers 
and  owners  to  specify  that  it's  got  to  be  open 
shop.  That's  the  way  we  killed  the  whole  prop- 
osition.  That  doesn't  mean  that  we  can't  work 
union  men,  it  doesn't  mean  you  can't  work  union 
men. 

Chairman  Bentley — I  have  on  my  desk  an  item 
dipped  from  the  Tulsa,  Okla.,  Gazette,  in  which 
there  is  a  bank  advertisement  that  says  that  the 
bank  will  not  loan  any  money  for  any  building 
improvement  or  any  public  improvement  unless 
the  specification  and  the  contract  is  drawn  and 
guaranteed  that  that  job  will  be  run  open  shop. 

Now.  that  brings  you  back  to  the  question, 
what  is  an  open  shop?  Is  it  an  organization  of 
mechanics  and  laborers  who  do  not  belong  to 
organized  labor?  Or  is  it  an  amalgamation  or  a 
mixture  of  what  we  term  or  what  the  public  terms 
open   shop? 
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T.  T.  Flagler,  of  Atlanta — I  think  the  general 
trend  of  the  times  is  towards  an  Open  shop.  An 
shop  automatically  regulates  wages  in  ac- 
cordance with  the  law  of  supply  and  demand  and 
I  think  that  if  we  start  making  any  specific  recom- 
mendations at  this  time,  we  will  make  a  mistake. 
We  are  acting  on  a  question  which  has  been  pretty 
thoroughly  thought  out  and  before  we  take  any 
definite  action,  I  wish  that  everybody  here  would 
read  the  report  of  the  Committee  on   Labor. 

For  instance,  "What  is  an  open  shop?"  has  been 
asked.  In  Mr.  Wason's  fundamental  principle  it 
says,  "The  right  of  employer  and  employee  to 
enter  into  and  determine  the  conditions  of  em- 
ployment relations  with  each  other,  without  ref- 
erence to  the  affiliation  or  non-affiliation  of  either 
with  any  organization.  It  is  an  individual  right 
of  free  contract  possessed  by  each  of  the  parties." 

Now,  that  has  answered  the  question  of  the 
open  shop.  If  you  will  read  these  principles,  and 
I  think  you  all  have  copies,  you'll  find  The  Em- 
ployment Relation,  Right  of  Association,  Respon- 
sibility of  Combinations,  Obligation  to  Secure 
Production,  Wages  and  Management,  Hours  of 
Labor,  Adjustment  of  Employment  Relations, 
Community  of  Interest,  Government  Employ- 
ment and  all  other  matters  pertaining  to  this-are 
thoroughly  and  splendidly  covered  in  this  report. 

BUSINESS    HEADS    MUST    GOVERN 

The  Chairman,  Thomas  Bentley — Personally, 
1  feel  that  labor,  like  everything  else,  is  a  mat- 
ter of  competition.  I  don't  believe  that  the  time 
will  ever  come  in  the  world  when  it  will  be  free 
from  labor  problems.  It  would  seem  to  me  that 
the  man  who  is  the  head  of  a  business  employing 
men  who  work  with  their  hands  has  got  to  be 
the  guiding  star  of  that  organization.  Whether 
he  sees  the  light  of  leading  his  people  individ- 
ually or  collectively,  will  be  a  matter  of  personal 
judgment. 

I  think  I  see  in  the  not  very  distant  future  the 
time  when  the  cessation  of  work  through  labor 
disputes  will  cease.  I  believe  that  organized  labor, 
like  anything  else,  has  passed  the  peak  of  its 
power  and  that  the  time  is  not  far  distant  when 
that  body  of  men,  like  any  other  body  of  men, 
banded  together  for  personal  benefit,  will  have 
to  begin  to  see  the  other  fellow's  point  of  view. 

To  me,  as  a  man  who  has  always  been  a  very, 
very  strong  adherent  of  the  open  shop,  the  fun- 
damentals as  laid  down  by  the  American  Federa- 
tion of  Labor,  would  be  one  of  the  grandest  things 
that  ever  could  come  into  practice,  but  organized 
labor,  working  as  it  has  done,  continually  up- 
ward to  its  own  destruction  for  the  last  fifty  years, 
cannot  go  on  and  consequently  they  will  have  to 
go  back  to  their  fundamentals  which  are  right, 
and  when  they  get  back  to  those  fundamentals, 
the  cessation  of  work  through  strikes  called  for 
financial  reasons,  working  condition  reasons  and 
so  forth  will  cease.  It  is  coercion  that  has  led 
the  average  man  who  belongs  to  organized  labor 
to  participate  in  the  drastic  things  ;  he  hasn't  done 
it  from  his  own  choice. 

APPRENTICES 

William  Ford,  of  Janesville,  Wis. — What  are 
we  going  to  do  to  replace  mechanics ;  there  are 


no  young  men  entering  the  trade? 

I,  for  one,  am  an  advocate  of  fair  pay  for  fair 
service.     We  must  do  something  to  induce  the 
>-r  man  to  follow  up  the  work  that  we  have 
ed.     I  think  that  is  the  apprenticeship  ques- 
tion, if  you  want  to  call  it  so,  and  one  that  we 
should  think  a  great  deal  about  and  give  a  great 
of  attention  to. 


Special    Mud  Excavation  Classification 

The  Iowa  Highway  Commission  has,  after 
strenuous  efforts  by  the  contractors,  established 
a  new  classification  to  cover  the  excavation  of 
materials  which  do  not  properly  belong  under 
the  classifications  of  "ordinary  earth"  or  "loose 
rock"  and  are  much  more  difficult  and  expensive 
than  dry  earth  to  handle.  When  it  is  demon- 
strated that  under  normal  conditions  and  efficient 
operations  the  output  is  decreased  50  per  cent 
by  the  wetness  of  the  material,  the  engineer  may 
make  the  special  classification  unit  price.  The 
specification  is: 

Class  2,  Special.  If  in  the  normal  progress  of  the  work 
material  of  a  nature  is  encountered  which  is  in  natural 
condition  and  not  in  a  condition  resulting  from  tempera- 
ture or  weather  conditions,  and  which  does  not  properly 
come  under  the  classification  for  Class  1  or  Class  2,  and 
is  more  difficult  and  expensive  to  handle  than  is  contem- 
plated for  material  under  Class  3,  the  engineer  may,  upon 
demand  of  the  contractor,  give  such  material  a  Class  2, 
Special,  classification,  under  which  classification  double  the 
price  bid  for  Class  3,  Earth  Excavation,  shall  apply.  The 
Engineer  shall  be  guided  in  giving  this  classification  by 
the  output  of  the  crew  employed,  under  normal  and  favor- 
able weather  conditions ;  and  such  a  classification  shall  not 
be  given  unless  the  output  of  the  same  crew  is  decreased 
by  50  per  cent  over  the  average  output  maintained  in  ma- 
terial which  on  the  same  work  is  classified  properly  under 
Class  3,  and  unless  the  contractor  uses  the  ordinary  tools, 
i-quipment  and  methods  necessary  to  give  the  most  efficient 
results. 


Public  Work  to  Relieve  Unemployment 

The  city  of  Waltham,  Mass.,  in  February  be- 
gan  acting  to  relieve  the  unemployment  situa- 
tion by  starting  grading  a  steep  section  of  road, 
cutting  down  a  gravel  hill  and  using  the  material 
to  raise  the  road  over  low  land  on  each  side  of  it. 
The  first  morning  sixty  men  applied  for  work, 
but  only  twenty  could  be  used,  preference  being- 
given  to  married  men.  to  those  who  had  been  in 
the  army  and  those  who  were  neediest.  Six  of 
these  failed  to  show  up  the  second  day  but  others 
took  their  places,  a  number  of  additional  men  re- 
porting every  morning  in  hope  of  work.  Later  two 
shifts  were  worked,  one  the  first  three  days  of 
the  week  and  the  other  the  last  three  days.  By 
the  end  of  the  month  two  shifts  of  fifty  men  each 
wore  at  work,  and  it  was  said  that  this  mighl  be 
increased  to  seventy  each,  which  is  about  the 
maximum   that  can  be  handled. 


Winston-Salem  is  believed  to  have  done  more 
paving  during  1920  than  any  other  southern  city 
with  the  possible  exception  of  New  Orleans.  Nine 
miles,  or  175,625  square  yards,  of  various  kinds 
of  pavement  were  laid  at  a  cost  of  $534,064;  this 
including  regrading  many  streets,  lowering  wa- 
ter mains,  and  replacing  some  with  new  ones  of 
large  size.  In  addition,  the  street  railway  did 
considerable  paving. 
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Recent  Legal  Decisions 


NO       LIABILITY      OF      CITY      FOR      INJURY      TO      GARBAGE 

DRIVER    AS    SPECIAL    EMPLOYEE    AFTER    SPECIAL 

EMPLOYMENT    ENDS    FOR    THE    DAY 

The  driver  of  a  garbage  wagon  employed  by  a 
contractor  who  contracted  with  the  city  of  New 
York  for  the  use  of  his  team  with  driver  at  so  much 
a  dav.  the  driver  reporting  to  the  city's  section  fore- 
man, who  directed  him  when  and  where  to  load  his 
wagon  with  garbage  and  ashes,  was  killed  when  a 
wheel  came  off  his  wagon  after  he  had  unloaded  it 
and  was  returning  to  his  employer's  barn.  In  a 
claim  against  the  city  under  the  Workmen's  Com- 
pensation Act,  the  New  York  Appellate  Division 
holds,  Backey  v.  City  of  New  York,  1S4  N.  Y. 
Supp.  495,  that  the  deceased  was  not,  at  the  time 
of  the  accident,  in  the  employ  of  the  city,  his  special 
employer,  which  could  not  be  held  liable,  the  de- 
ceased not  having  been  injured  by  an  accident  aris- 
ing out  of  and  in  the  course  of  his  employment  in 
removing  ashes  or  garbage,  provided  for  in  sub- 
division 13,  section  :?  of  the  act.  After  the  work 
for  the  city  was  done  for  the  day,  the  deceased  re- 
verted to  the  complete  control  of  his  general  em- 
ployer ;  he  was  managing  and  caring  for  the  team, 
and  the  accident  arose  out  of  and  in  the  course  of 
his  employment  in  driving  the  team  back  to  the 
stables  of  the  general  employer. 


PROVISION   IN   BOND  TO   CITY   AS  TO   DILIGENCE  IN  SERV- 
ICE   OF    PROCESS    THEREON    MUST    BE    OBSERVED 

The  \V est  Virginia  Supreme  Court  of  Appeals 
holds,  City  of  Elkins  v.  Elkins  Electric  Ry.  Co., 
105  S.  E.  233,  that  a  provision  in  a  bond  given 
to  indemnify  a  municipal  corporation  for  any 
damages  that  may  be  sustained  by  reason  of  the 
failure  of  a  street  railway  company  to  replace 
city  streets  injured  by  it  in  removing  its  tracks 
therefrom,  which  requires  any  suit  on  the  bond 
to  be  brought  before  a  specified  day,  and  the 
principal  to  be  made  a  party  thereto,  and  served 
with  process  before  that  date,  if  that  can  be 
done  by  the  exercise  of  due  diligence,  is  valid 
and  binding  on  the  parties.  The  delivery  of 
such  process  to  the  sheriff  with  directions  to 
serve  it  upon  the  principal  within  the  time  named 
does  not  constitute  due  diligence  where  the 
sheriff  fails  to  make  the  service  and  it  is  shown 
that  it  could  easily  have  been  made  within  the 
time  provided  by  the  contract. 

SUBMISSION   OF   BOND   ISSUE   FOR   PURCHASE   OF   UTILITY 
TO    VOTERS 

The  South  Carolina  Supreme  Court  holds, 
Commissioner  of  Public  Works  of  Summerville 
v.  Bank,  105  S.  E.  32,  that  in  submitting  an  issue 
of  bonds  for  public  works  to  the  voters  of  a 
municipality,  where  the  purposes  are  entirely 
separate  and  distinct,  as,  for  instance,  the  issu- 
ance of  bonds  for  water  works  and  sewerage,  the 
questions  must  be  separately  submitted;  but  sep- 
arate- questions,  germane  to  or  involved  in  one 
main  purpose,  need  not  be  separately  submitted  ; 
for  instance,  whether  bonds  shall  be  issued  to  pur- 
chase, repair  and  extend  an  existing  system  of 
water  works  or  an   electric  light  plant,  because 


they  are  so  closely  related  to  and  involved  in  the 
main  purpose  as  to  amount  to  but  one  question 
— that  of  supplying  the  people  with  water  or 
with  light. 

It  is  also  held  that  the  fact  that  there  is  an 
ice  manufacturing  plant  in  connection  with  an 
electric  lighting  plant  to  be  so  acquired,  which 
is  to  be  included  in  the  purchase  as  a  part  of  the 
latter,  is  no  objection  to  the  validity  of  the  bonds. 
The  purchaser  of  the  bonds  is  not  bound  to  see 
that  the  commissioners  apply  the  proceeds  to 
the  purposes  intended,  and  no  other.  He  may- 
assume  that  they  will  proceed  according  to  law 
in  the  performance  of  their  duties. 


The  Illinois  Supreme  Court  holds,  City  of  Chi- 
cago v.  Industrial  Commission,  129  N.  E.  112, 
that  under  section  31  of  the  Workmen's  Compen- 
sation Act,  requiring  employers  to  pay  compen- 
sation to  their  own  employees  and  to  the  em- 
ployees of  uninsured  contractors,  a  city  is  liable 
to  an  injured  driver  of  a  wagon  of  an  uninsured 
contractor  who  furnished  to  the  city  a  team, 
wagon  and  driver  to  haul  ashes,  etc.,  for  the 
city  under  the  direction  of  city  officers,  although 
Section  5  of  the  act  provides  that  a  contractor's 
employee  shall  not  be  considered  an  employee  of 
the  city  which  made  the  contract. 


MUNICIPALITY   CANNOT   GIVE   RAILROAD  EXCLUSIVE   USE 
OF    A    SUBSTANTIAL    PART    OF    A    STREET 

The  Tennessee  Supreme  Court  holds,  Stewart 
v.  Illinois  Cent.  R.  Co.,  225  S.  W.  1042,  that,  since 
public  highways  belong  from  side  to  side  and 
from  end  to  end  to  the  public,  and  abutting  own- 
ers have  special  rights  of  ingress  and  egress,  a 
municipality  cannot  grant  a  railroad  company 
a  right  of  way  in  a  street  which  would  amount  to 
an  appropriation  of  the  exclusive  use  of  one- 
fourth  of  the  street. 


NO     LIABILITY     FOR     CONTRACTOR'S     NON-PERFORMANCE 

CAUSED   BY    DELAY   OF   STREET    RAILWAY 

COMPANY   OR    CITY 

Streets  to  be  improved  were  traversed  by  the 
tracks  of  a  street  railway  company,  which  was 
required  by  the  ordinance  under  which  the  im- 
provement was  made  to  relay  its  tracks  of  eight- 
inch  T-rail  in  place  of  the  five-inch  rail  then  in 
use.  This  the  company  never  did,  because  war 
prevented  obtaining  the  necessary  steel.  The  im- 
provement contract  provided  that  the  contractor 
should  not  bear  any  liability  for  delays  on  the 
part  of  the  street  car  company.  In  an  action  on 
the  contractor's  bond  it  was  held,  Board  of  Coun- 
cil of  City  of  Frankfort  v.  Fidelity  &  Casualty 
Co.  of  Xew  York,  Kentucky  Court  of  Appeals. 
225  S.  W.  10/0,  that  there  was  no  liability  on  the 
bond  for  non-performance  of  the  contract  if  it 
was  impracticable  to  build  the  street  until  the 
street  car  company  first  put  down  its  eight-inch 
steel,  or  if  the  city  authorities  interfered  to  pre- 
vent the  construction  company  from  proceeding 
with  the  work  until  the  steel  was  laid. 
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Base  and  Sub-Base  Failures 
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Kind  "I  trattt. 


Arizona: 

Douglas    Concrete 

\  rkdnnflN: 

Pine   Bluff  Concrete 

l  'allfornlai 

El   Centre   Concrete 

Pasadena  Concrete 

Georvlai 

Augusta    Macadam 

IIIIiiuIn: 

Cairo    Concrete 

i  icei  0    Concrete 

Waterbound 

Macadam 

Oak     P  irk     t  "nerete 

\\  ilmettc      Macadam 

Inillmiii: 
Crawforlsville    ('..nerete,    gravel 

Marion     (  rushed   stoi 

and    gravel 
IvnnMilM: 

Salina     Macadam 

MllKi««<*hll«t't  t»: 

>\  tbstc  i    Crushed    rock 

Michigan: 

Saginaw      Concrete 

Minnesota: 

<  hisholm    ('..nerete 

>llMMlNKi|lpl: 

Tupelo    Concrete 

Hlmtonrli 

Brook  field   Loose    rock 

Maplewood    Concrete 

Poplai    Blufl       (  lay 

St.    Louis    Tilford    and 

.  oncrete 
Nebraaka: 

Nebraska   City    (..nerete 

New   .Ic-mfy: 
Orange  Concrete 

West    New    York Concrete 

\e«     \  ork: 
Albany    Rolled    gravel 

Elmira   Concrete 

Glens   Kalis Concrete 

Jamestown    Concrete 

Lockport Concrete 

Plattshurgh    Concrete 

Port    Chester    Concrete 

Sj  '  acuse       Concrete 

I    tica      Concrete 

North    Dakota: 
Fargo    Concrete 

Ohio: 

Marysville     Clay,    gravel 

Sidney     Concrete 

South  Point   Macadam 

Oklnhonin: 

I.awton    Asphalt 

PeiinMylvnnin: 

Bradford    Gravel    and 

concrete 

Hanover     Concrete 

Jersey   Shore   Concrete 

Philadelphia    Macadam 

Pittsburgh     Concrete 

Woodlawn      Concrete 


2 

1 

i    in. 

Kr 

3-1 

,.  ■ 

and   AC. 
bitulithic 

As 

■  ph.. 

It 

Brick 

isphall 
and    brick 
Limestone 


Brick     or 
sand    cushion 

Yes 

Jin.    A.I', 

Yes 

1   S    ton     trucks    and 
autos;  .1,000  a  day 

Tar    and 

asphalt 

Yes 

5.000,    10' 

auto   trucks 

4-in.     brick 
."..  in.    asphalt 

Yes 

4-in.     cresote 
block 

Xo 

Sheel     asphalt 

Yes 

Constant   traffic 

3-in, 

Bitulithic 

I  >..!..!  It    l\ 

Asphalt    and 
bitulithic 

Yes 
Yes 
Yes 
Yes 

Narrow    wheel    coal 

wagons 

Heavj    trucks— 800 

a  day 

2-  in.    AC. 

Yes 

200-.W0    autos    and 
trucks 

Wood    l.l  ick 

.'in.—.!  in. 

Yes 

2,000  to   12,000   lbs 

500  to   1.000  vehicle; 

a     day. 

Red    brick    an 
Mack    block 

Rrick    asphalt 
blo<  h     ind 


Ames  and   trucks 
225   Va   t'1"  to  10  tori 


i  000  to  3,00  vehicle 


YtM  Sub-soil     dry     and     loose 

Yes  Pipe    trench ;    lack    of 

drainage 

Yes  Swelling  sub- soils  becom- 
ing wet  from  broken  water 
main  or  irrigation  water 
-  ••  ice  ditches  and  poor 
maintenance  of  railway 
allowed  water  to  penetrate 
sub- soil 

No  Poor    construction 

No  Trenching    for    water,    gas. 

sewers 
Yea        Pipe     trench     and     settle 
ment   of   new    embankment 
1  es        Marshy    sub-soil    and   lack 
of   sub-drainage 


With   concrete    base,   sewer 

trench    and    poor    drainage 

—worst    place   due    to    leak 

in  water  main 

Lack    of    drainage 


Bad    mixture    of    asphalt 
and    aggregate 

Partly    embankment— 

mostly    trucks    at    high 

speed 


Pipe    trenches    and    settle- 
ment  of   embankment 


Pipe  trench— lack  of  drain- 
age 
Lack    of   proper   drainage 

Lack    of   drainage 
« Iround    water    in    clay    soil 


Settlement    of    pipe 

trenches 

Pipe    trench 


lie    to    high    ground- water 

vel    and    frost    going    out 

of    ground     in    spring 

Pipe     trench 


Pipe      tre 

aches;      lack      o 

drainage 

and     unconfine. 

quicks 

and  pockets 

Settlement 

:  of  pipe  trenche 

Lack 

Trenches 

and    traffic    an. 

e> 

icavation 

Lack  of  d 

rainage — possibi; 

luicksand 

Pipe    tre 

nches     and     new 

embankn 

lent — excavation 

Lack    of   drainage    and    im- 
properly prepared  subgrade 


Pipe    trenches — settlement 
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Failure 
Kind  of                Thick- 
City    and    state base ness 

South    Carolina: 

Spartanburg  Macadam  4 

South  Dakota: 

Aberdeen  Concrete  6 

Texas: 
Amarillo    Vibrolithic  7 

Bonham    Crushed  stone  4 

Washington: 

Dayton    A.    C.  4 

W.   Virginia: 

Clarksburg   Stone  8 

Moundsville    Concrete  4—6 

AViseOnsIn: 

West  Allis   Concrete  6 

Kansas: 

Emporia    Concrete  4  5 

Topeka    Concrete  5 

Massachusetts: 

Springfield     Cement  concr.  6 

Nell    Jersey: 

Bound  Brook    Macadam  6 

Summit    Broken    stone  5 

\  ew    V  ork  : 

Queens.    N.Y.C.    ...Macadam  6-12 

Pennsylvania: 

Butler    Concr.    &    slag  6c-9: 

Greensburg    Slag  &  stone  6 

Williamsport     Concrete  6 

Rhode   Island: 

Warwick     Gravel  6 

Texas: 

Houston     Concrete  5-6 

Washington  : 

Aberdeen    .Concrete  4-5-6 

Wisconsin: 

Kenosba     Concrete  5 

Wyoming: 

Casper    Concrete  4-5 


Wearing 
surface 

Failure 
due  to 

traffic 

Kind  of 

:raffic 

Bitulithic 

Yes 

I    to   5   ton 

trucks 

Wood   block 

No 

Vit.  concrete 

No 

Gravel 

Bitulithic 

No 

Brick    &   as- 
phaltic  concr. 

No 

2-in.    asphalt 

Pos- 
sibly 

Heavy    trucks 

Wood  blocks 

No 

Tar   macadam 

No 

Brick 

Partly 

Asphaltic    cone 

Brick    block 

Vit.    paving 

block 
Brick 

Part- 
ly 

No 

5-10     ton     motor 
trucks 

Macadam,    tar- 

No 

via   treated 

Brick,    asphalt 

No 

&   wood   block 


Sheet    asphalt 


Up  to  7  tons;  500 
a  day 


Failure 
due  to 

yielding  Probable 

subsoil       cause  of  yielding 

Poor  foundation 


Lack     of     sufficient     expan- 
sion joints 
Not    kept    in    repair 

Pipe    trench 

Poor    drainage 

Installing  sewer  system 

Lack  of  drainage  over  pipe 
trenches 

Yielding      of     sub-soil 

and    expansion   of 

concrete. 


Pos- 

Base   failed    for    some 

sibly 

distance    beyond   ditch 

lines. 

Yes 

Drainage 

Yes 

Pipe     trenches — house 

connections. 

1   Killllt- 

Poorly   constructed; 

flll 

street   dug   up   for   re- 

pairs   to    leakv    sewer 

force    main. 

Frost 

Pipe    trenches    and 
poor  drainage. 
Lack   of   drainage  and, 

"winter    springs. 
Leaky    water    mains. 

Lack   of  proper  drain- 
age. 

Due  to  black,  waxy 
soil,  which  when  dry, 
cracks  open;  when 
rain  comes  cracks  are 
filled  causing  settle- 
ments in  some  places 
and  heaving  in  others 

Unequal         settlement 
of     embankment  —  in- 
sufficient    foundation; 
poor  concrete. 


Pavements  Laid  During  1920 


Qua  n  tit 

it's   are   square    yan 

Is    or    miles    unless    otherwise    indical 

:ed. 

Sheet 

Asphalt            Tar 

Warrenite-                                 Kock 
te      Bitulithic     Bitoslag         Asphalt 

Asphal  t 

Tar 

City    and    State 

Asphalt 

Concrete       Concre 

Willi  to 

Macadam 

Macadam 

Alnhaiun: 

78.571.05            

California: 

Alameda     

1.000 

Los    Angeles    .  .  . 

136,055 

51.721             

South    Pasadena. 

J... 1  VI 

Connecticut : 

Hamden    

6.733 

Iown: 

3,291            

Kansas: 

2.400             

Kentucky: 

Middlesbnro     

Mnln.-: 

South   Portland.  . 

<A 

Mnssaehnscttff: 

Greenfield    

2.500 

6.000 

Springfield     

21.500 

42.000 

51,600 

New  Jersey i 

8.400 

N.-v.     \i>rk: 

ii>;.  n  r.c. . . 

100.000 

250  ooo            

Poughkeepsle    .. 

Orocron : 

AshUinrl     

9  000 

April  9 
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id    Suite 


|       I.- 

I 


IlllOllf      |  >.,;.... I 

\\  ar»  Ick 
Texaai 

ion     ... 
\\  iMoulni 

Keno 

\V  |  oiuinif : 


and    Stales 


tc  Plain 

Concrete  not         (water-bound) 

Macadam      ( 


Gall       nlai 

a  i:i  theda     

Los    Anj 

Monrovia     

Oni 

South    Pasadena. 

low  a  : 

Atlantic     

Kanaaa: 

Kin] .i      

Top.  i 

Main.-: 

.-,,1,11       Pol 

Haaaachuaetls: 

Grei  uti.  i,i    

Peabodj      

Spring-Held    

Missouri: 

Boonvlll 

Nevada    

Nrn  Jexaes  : 
Bound  Brook    .  .  . 
Sum  m  1 1     

\  i-w     \  ork  : 

Queens.    N.Y.C..  . 
Poughkeepsie    .  . 

Ohio: 

Middletown    

I*4-n n.s>  l\  nnin  : 

Butler    

Somerset    

Warren     

Rhmle  [aland: 

Warwick     

Texas: 

1 1  ,uston    

litnli: 

I    0     an       

Virginia  I 

Fredericksburg. . 

Washington: 

Aberdeen    

\\  I nsill: 


\\  l 


Wyoming;: 




5.7^1      1 
3 


2.000§ 
5,000§ 


10.000 


600 

10 

150 

35 

2.200b 

S  S — Ft.      b — Lineal   feet. 


Labor  Conditions 


Will  there  be  No.  What 

enough  labor  Present      of  Ins.        will  it  t 

City  and  state  Eorl921?      price       per  day   next  spri 


LABOR  CONDITIONS  Continued 


Will  there  be 

No. 

What 

enbug] 

Of  Ins. 

will  it  be 

i   ity  and  state 

i  or  1921 '.'       price 

per  day 

next  spring"? 

\  lii  lotnui: 

Florence     

California: 

Alameda    

Los  Angeles   .  .  . 

Monrovia    

Ontario    

Pomona     

So  Pasadena  .. 
Connecticut: 

I  la  mden     

Illinois: 

Rochelle    

I  own: 

Algona     

Atlantic     

Glenwood     

Monticello     

Oskaloosa     

Kansas: 

Emporia    

Topeka     

Kentucky : 

Frankfort    

Madisonville    .  .  . 

Middlesboro    

Maine: 

South  Portland. 
Massachusetts: 

Oreenfleld     

Peabodv    

S'pringfield     


Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 


Yes 
Yes 

Yes 


Yes 
Yes 
Yes 


$3.00 

5.00 
4.50 
4.00 
0 
.50-3  50 
3.50 

4.00 

4.00 

fi  00 

5.00 

.50 


.50-3. 00 
3.00 

3.00 

4.00 

3.20 
5.20 
4.64 


4.50 
4.00 


Hlnnesa  '.a: 

M,,,,i  head    

Missouri : 

FSoonville    

Nevada    

Blew  Jersey: 

Bound    Brook  .... 

Summit   

\e*r  York : 

Poughkeepsie  .  .  . 
Ohio: 

M.ddletown     

Oregon  : 

Ashland     

Bend      

Pennsylvania  : 

Butler     

Oreenshurg     

Shippensbu 

Somerset    

Warren    

Williamsport  .... 
Rhode   Island: 

Warwick     

Texas: 

Houston    

McKinney     

Utah : 

Losran     


Yes 

Yes 

Yes 

Y.  s 

Yes 
Tea 

Yes 


Virginia 

Frede 


higher 
less 
less 


Wash. 

Aberd 
Wlsenr>si 

TOnosI 

Wausa 
W-nmlm 

Casper 


Kt, 


4.00 

.."..-,-.40 

4.00 
5.25-5.50 

3.60 

4.50 

3  50-  1  00 

4.00 
i  00-  i  50 

4.50 

.35-. 50 
3.00 

3.50-4.00 

3.00 
6.00 


2.70-3.15 

".30 
3.00 

3.00-3.50 

3.15 


same 

2.50-2.7 

4.50 

4.00 

5.50 
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NEWS  OF  THE  SOCIETIES 


Apr.  4— OHIO  STATE  ASSOCIA- 
TION, AMERICAN  INSTITUTE  OF 
ARCHITECTS,   Columbus.  Ohio. 

Apr.  5-6 — SOUTHERN  PINE  ASSO- 
CIATION. Sixth  annual  meeting. 
Grunewald    Hotel,    New   Orleans.    La. 

April  11  —  HARTFORD  SECTION. 
AMERICAN  SOCIETY  OF  MECHAN1- 
i'\l,  ENGINEEKS.  City  Club,  Hart- 
ford    Conn. 

ASPHALT     ASSOCIATION. 


June — CONFERENCE  OF  MAVOKS 
A.N1J  OTHER  C1TV  OFFICIALS.  State 
of  N.  V.  12th  Annual  Conference. 
Elmira.   N.    V. 

inn.-  0-10 — AMERICAN  WATER 
\\oi:KS  ASSOCIATION.  Annual  con- 
vention at  Cleve  and.  Ohio.  Sec- 
retary.   J.    M.     Liiven.     153     west     iist 


St..    N't 


Vork. 


N. 


Mir 


rk    Cits 


April  14— SAN  FRANCISCO  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS. 

April  15  —  MERIDEN  SECTION. 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL  ENGINEERS. 

April  16— AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  Joint 
meeting  with  the  Association  of  Iron 
and  S'teel  Electrical  Engineers.  Pitts- 
burgh.   Pa. 

April  18-23  —  UNITED  STATES 
GOOD  ROADS  ASSOCIATION.  Greens- 
boro, N.   C. 

April  21-22— BANKHEAD  NATION- 
AL HIGHWAY  ASSOCIATION.  5th 
annual  convention.  Greensboro,  N.  C. 
Secretary.  J.  A.  Routree,  Birming- 
ham.  Ala. 

April  22  —  METROPOLITAN  SEC- 
TION AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.  Joint  meet- 
ing with  American  Institute  of  Elec- 
trical  Engineers. 

April  22— BIRMINGHAM  SECTION. 
AMERICAN  SOCIETY  OF  MECHANI- 
AL  ENGINEERS.  Joint  meeting  with 
Atlanta.  Birmingham  and  New  Or- 
leans sections.  with  members  of 
Council  present.  Battle  House,  Mo- 
bile,  Ala. 

April  27— AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.  Annual  conven- 
tion.    Houston,  Texas. 

Apr.  27-2!t — BUILDING  OFFICIALS 
CONFEHMJNCE.      Cleveland,   Ohio. 

Apr.    27-211— SOCIETY     OF     INDUS- 
TRIAL ENGINEERS'.  Milwaukee.  Wis. 
April         r?7-29 — UNITED         STATES 
CHAMBER    ">F  COMMERCE.     9th  an- 
nual  meetin         Atlantic   City.   N.   J. 

April  27-29  —  BUILDING  OFFI- 
CIAL'S CONFERENCE.  Seventh  an- 
nual  meeting.     Cleveland,  Ohio. 

April  28-29— MID-CONTINENT  SEC- 
TION, AMERICAN  SOCIETY  OF  ME- 
■  •II  \N'li'  I.  EVOINEERS.  Joint  meet- 
ing of  Chemical  Eng.  Societies.  City 
Auditorium  or  Convention  Hall.  Tulsa. 
Okla. 

\prll  29  —  EASTERN  NEW  VOP'" 
SECTION,  AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS'.  Edison 
Club   Hall.   Schenectady. 

April  29  —  COLORADO  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CS  ENGINEERS.     Metropole  Hotel. 

May  2-4—  MISSISSIPPI  VALLEY 
ASSOCIATION.  3d  annual  conven- 
tion      New   Orleans.   La. 

Mn-v  4-7  — NATIONAL  FOREIGN 
TRADE  CONVENTION.  8th  conven- 
tion.      Cleveland,    Ohio. 

Mny  9-11  AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  7th  annual 
convention.      Buffalo 

Mny 
\VORK_ 
Headquarters.  Oklahoma  City.  Okla 

May  17-10 — NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort   Wayne   .lnd. 

May  19  —  SAN  FRANCISCO  SEC- 
TION AMERICAN  SOCIETY  OF  ME- 
CHANICAL   ENGINEERS. 

Mnv  20  AMERICAN   INSTITUTE 

OF  ELECTRICAL  ENGINEERS.  370th 
meetint-  Engineering         Societies 

Building,    New   York   City. 


June  7-9— NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.     San   Francisco,   Cal. 

June  21-24  —  AMERICAN  INSTI- 
TUTE OF  ELECTRICAL  ENGI- 
NEERS. Annual  and  Pacific  Coast 
Convention.      Salt   Lake    City. 


AMERICAN      \SSO<  I  \TIO\     OF 
ENGINEERS 

The  records  of  the  Employment 
Service  Bureau  of  the  American  As- 
sociation of  Engineers  show  that  ap- 
proximately 10  per  cent  of  the  engi- 
neers in  the  country  are  out  of  em- 
ployment at  the  present  time.  The 
greatest  demand  for  engineers  is  in 
municipal  and  highway  work ;  there  is     f or 


little  demand  for  railroad  engineers, 
and  indications  are  that  no  improve- 
ment  can   be  expected  before  August. 

The  average  monthly  salary  of  po- 
sitions filled  during  February  was 
$195 ;  total  salary  of  all  positions  filled 
was  $55,000;  saving  to  members  if  com- 
mercial agencies  rendered  this  service 
was   $XS,000. 

With  a  membership  of  25,000  engi- 
neers    of     varied     qualifications,     the 


Building  Contractors  and  the  Indian- 
apolis section,  A.  W.  M.  E.,  was  ad- 
dressed b'-  Lieut.-Col.  Boyden.  of  the 
.Portland  Cement  Association.  His 
subject  was  "Recent  Developments  in 
Concrete." 

The  monthly  meeting  on  March  3 
was  held  at  the  Chamber  of  Commerce, 
with  Vice-President  Ratcliff  in  the 
chair.  Old  resolutions,  such  as  the 
construction  industry,  ballot  headings, 
etc.,  were  taken  up — and  the  Indiana 
Highway  Commission  and  the  princi- 
ples' declared  by  the  American  Federa- 
tion of  Labor  at  its  recent  conference 
were   fully   discussed. 

INDIANA    SANITARY    AM)    WATER 
SI  PPLY    ASSOCIATION 

The  two-day  convention  of  this  as- 
sociation, held  in  Indianapolis  on  Feb. 
IK  and  17  was  a  strictly  technical  one. 
The  matters  of  superintendence,  ex- 
tensions and  payment  for  service  con- 
nections were  especially  considered. 
Other  subjects  discussed  were'  water 
purification  of  pollution  conditions  m 
the  Calumet  region,  and  citv  planning 
and  its  relation  to  utilities  and  hous- 
ing  development. 

The    following   officers   were   elected 
the     coming     year :        President, 


Charles  Brossmann  ;  vice-presidents,  J. 
B.  Marvin,  H.  E.  Jordan,  John  C.  Da- 
vis. George  L.  Smith  and  L.  Elliott; 
secretary.  C.  K.  Calvert ;  assistant  sec- 
retary.  Charles  J.   Miller. 

s\\    FRANCISCO    SECTION,    AMERI- 
CAN   SOCIETY    OF    CIVIL 
ENGINEERS 

The  bi-monthly  meeting  of  the  San 
Francisco  section  of  the  A.  S.  C.  E., 
held  on  February  15.  was  devoted  to  a 


American  Association  of  Engineers  discussion  of  land  improvement  work 
provides  a  national  agency  of  engineers  in  the  central  California  flood  basins. 
for  engineers   to   aid   members   of   the     The  following  papers  were  read:  "De- 


association   without   cost  to   them. 
BROOKLYN     ENGINEERS'    CLUB 

At  the  informal  meeting  March  24. 
"The  Soaring  of  Birds"  was  described 
bj  Carl  Monniche.  civil  engineer.  Mr. 
Monniche  claimed  to  have  discovered 
how  a  soaring  bird  is  able  to  get  ki- 
netic as  well  as  potential  energy  from 
a  horizontal  wind  with  no  physical 
effort,  apparently  defying  all  known 
laws  of  gravitation.  He  also  explained 
how,  according  to  his  studies,  nature 
has  developed  soaring  birds  to  facili- 
tate  this. 

At  the  informal  meeting  March  31, 
Edward  P.  Atkinson,  engineering  ex- 
pert of  the  Charles  A.  Schieren  Co., 
presented  Industrial  Brooklyn  Paper 
No.  5.  in  which  he  described  and  illus- 
trated with  moving  pictures  the  process 
of  manufacture  of  leather  belting  from 
the   raw   hide  to  the   finished  product. 

THE    ENGINEERS'   CLUB   OP 
PHILADELPHIA 

On    March    2!l    the    Engineers'    Club 
n-i-     southwest     water    he|(1  a  mecting  at  which  various  prob 
*.^SP9&H2!L(?!iIJI?,82t"1    lems  incident  to  city  paving  were  dis- 
cussed.    The  papers  presented  at  this 
meeting  will   be   published    in   the  Jour- 
iiiil   i  if   the  club. 

INDIANAPOLIS    CHAPTER,     AMERI- 
CAN     ASSOCIATION    OF    EN- 
GINEERS 


May 


The  March  1  meeting  of  the  Indian- 
apolis chapter,  A.  A.  E.,  for  which  spe- 
2:1-20  —  AMERICAN  SOCIETY     cia|    imitations    were    extended   to    the 
EJ?.INH^.i-     Scientech  Club,  the  Indianapolis  Arch. 


OF 

Spring      meeting. 
Chicago. 


Congress     Hotel.    .^   ^,     Assnciationi     fhe     Indianapolis     her  of  its  member 


velopment  Under  Way  and  Pro- 
jected." by  Fred  H.  Tibbetts ;  "Con- 
struction and  Operation  of  World 
Record  Dredges,''  by  F.  S.  Coooer ; 
and  "Installation  of  Large  Drainage 
Pumps."  by  Robert   Shurman. 

AMERICAN     RAILWA1      ENGINEER- 
ING SOCIETY 

All  records  for  attendance  at  Amer- 
ican Railway  Engineering  Association 
meetings  were  broken  on  March  15-17, 
when  the  annual  meeting  was  held  in 
Chicago.  The  officers  elected  at  this 
time  for  the  ensuing  year  are:  Presi- 
dent. L.  A.  Downs  ;  vice-president,  E. 
H.  Lee;  treasurer.  G.  H.  Bremmer; 
secretary,  E.  H.  Fritch ;  and  new  di- 
rectors. 'C.  F.  W.  Felt.  G.  I.  Kay  and 
Col.  G.  H.  Webb.  The  new  nomin- 
ating committee  is  as  follows:  J.  R. 
W.  Ambrose.  R.  H.  Ford,  E.  A.  Had- 
ley,  J.  V.  Neubert  and  A.  F.  Robinson. 
MINNESOTA  FEDERATION  OF 
ARCHITECTURAL  AND  FA- 
GINEERING  SOCIETIES 
The  Minnesota  Federation  of  Arch- 
tectural  and  Engineering  Societies  or- 
ganized at  a  meeting  in  St.  Paul  on 
March  11.  presided  over  by  Adolph 
F.  Meyer,  president  of  the  Minne- 
sota Joint  Engineering  Board.  The 
federation  consists  of  ten  societies  and 
branches  of  national  organizations, 
which  had  previously  ratified  the  con- 
stitution of  the  federation.  It  has  no 
individual  members,  membership  being 
vested  in  the  various  societies,  each  of 
which  pays  dues  according  to  the  mini- 
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New   Appliances 

Describing  New    Machinery.    Apparatus.  Materials  and  Methods  and  Recent  Interesting  Installation. 


rRACTOR    WITH    POWER    APPLIED    DIRECTLY    TO    ALL    FOUR    WHEELS 

or  superheated  steam,  a  governor  which 
automatically  shuts  down  the  pump  in 
case  of  accident  to  the  pump  discharge 
line;  a  relief  valve  for  oil  pumps  ac- 
cepted by  the  United  States  Navy  for 
use  .hi  Navy  vessels  suitable  for  light 
or  heavy  oil  under  high  or  low  pres- 
sure; and  a  high-pressure  hydraulic 
regulating  valve  suitable  for  pressures 
from  500  to  1,000  pounds  per  square 
inch.  This  governor  is  approved  by 
the  National  Board  of  Supervising  In- 
spectors of  Steam  Vessels,  and  it  is 
also  approved  by  the  Bureau  of  Engi- 
neering. United  States  Navy  Depart- 
ment. Two  pages  of  the  bulletin  are 
devi  ted  to  special  types  of  Ideal  gov- 
ernors  for  accumulators,  for  high-pres- 
sure lire  hydrant  service  to  reduce  the 
main  pressure  to  a  safe  carrying  hose 
pressure,  for  hydraulic  pumping  rams. 
and  for  pumps  for  low-pressure  salt  or 
fresh  water,  acids,  oils,  ammonia,  gas 
or  air-line  service. 


The  4- wheel  drive  tractor  manufac- 
tured by  the  Nelson  Corporation  and 
sold  by  the  Macbee  Company  is  a 
jovvr'ul.  reliable,  all-around  machine 
that  can  be  driven  through  snow,  mud 
or  sand,  and  over  large  rocks  and 
stumps,  across  ditches  and  up  steep 
'ill-  or  over  smooth  pavements  with- 
•  ut  injuring  the  latter.  It  is  built  in 
three  models,  differing  only  in  size, 
and  claims  special  excellence  on  ac- 
count of  the  application  of  power  to  all 
tour  wheels,  stearing  by  both  front  and 
rear  wheels  simultaneously  honey- 
comb two-core  radiator,  unit  assembly, 
three-point  suspension  and  patent  link 
chain  drive  so  flexible  that  under  all 
conditions  the  engine  power  is  trans- 
mitted to  the  drive  wheels  uniformly 
whether  one  or  all  of  them  are  on  the 
ground  and  whether  they  are  in  line 
or  at  angles. 

The  tractors  have  speed  of  1%  to  4 
miles  per  hour  and  a  reverse  speed  of 
2%  miles  per  hour.  The  weight  is  al- 
most  equally  distributed  on  both  axles, 
and  the  draw  bar  pull  shows  7.".  per 
cent   power  efficiency. 

i'l  UP    GOVERNOR    HI  LLETIK 

Having  acquired  sole  rights  to  man- 
ufacture and  sell  the  "Ideal"  pump  gov- 
ernor, tin'  Atlas  Valve  Company  is  now 
distributing   Bulletin  No.  1-A,  Edition 

No.    1.   describing    it. 

The  Bulletin  shows  photographs  of 
finished  pump  governors,  and  cross  sei  - 
tional  drawings  witli  all  parts  num- 
bered, installation  and  operation  arc 
fully  explained. 

It  describes  the  "Ideal"  pump  gov- 
ernor for  turbine  or  reciprocating 
steam-driven  pumps  ;  for  marine  or  sta- 
tionary turbines;  fire  pumps,  lubricating 
oil  pumps,  bilge  pumps,  fuel  oil  pumps. 
a  pump  governor  equipped  with  an 
emergency  control  lever   for  saturated 


THE    VI   I'O-sw  EEPER 

The  Auto-sweeper  is  described  in  cir- 
cular -44  published  by  the   Elgin  Sales 


.tioii.   which  recommends  motor 
rs   for  efficiency  and  lor  the  re- 
lief  of    street   congestion   by   virtue  of 

ration  with  the  least  p 
interference  with  traffic.  The  machine 
occupies  a  65  x  164-inch  space  and  has 
an  8-foot  broom.  It  is  mounted  on 
three  wheels  so  as  to  turn  in  narrow 
stn.ts  without  backing.  The  parts  of 
the  machine  are  made  adjustable  and 
it  is  provided  with  an  air  compressor 
and  valve  regulation  to  adjust  the 
quantity  and  pressure  of  water  for 
sprinkling,  which  can  be  reduced  to  180 
gallons  per  hour  under  the  best  con- 
ditions. The  water  can  be  regulated 
from  a  fine  mist  to  a  heavy  spray  and 
i-  strained  at  the  sprinkler  nozzles, 
which  can  be  cleaned  in  15  seconds. 
1'lie  machine  is  provided  with  an  extra 
broom  to  be  used  while  the  fibre  in 
the  other  is  being  replaced.  The  broom 
can  be  set  at  a  right  or  a  left  angle. 
is  adjustable,  and  is  suspended  from 
springs. 

The  engine  is  of  35  h.  p.  with  a  5- 
inch  stroke  and  consumes  from  6  to  8 
gallons  of  gasoline  and  2  quarts  of  oil 
daily.  The  machine  has  three  speeds 
forward  and  one  reverse,  and  can  be 
operated  at  a  speed  of  8  miles  per  hour. 
thus  covering  262,826  square  yards  of 
pavement   in  8  hours. 

•  .ItlKNDLER    STONE    CRUSHER 

The  Cruendler  Patent  Crusher  and 
Pulverizer  Company  has  put  on  the 
market  the  Gruendler  good  road 
builder  which  is  a  complete  plant  com- 
prising a  crusher,  elevator,  screen  and 
bin  which,  although  mounted  on  port- 
able trucks  for  its  transfer  along  the 
highway,  is  as  strong  as  any  stationary 
outfit,  and  can  be  separated  into  inde- 
pendent crusher  and  elevator  installa- 
tions. 

The  crusher  has  a  fixed  and  a  mov- 
able jaw  set  with  an  adjustable  distance 
between  them  governed  by  toggle  plates 
and  wedges  of  several  sizes  to  regu- 
late the  size  of  the  crushed  stone.  The 
portable  machine  is  built  in  7x10,  8x 
12,  ;i  x  14.  It)  x  lti  and  12  x  20-inch  sizes, 
with  or  without  a  folding  elevator  and 
a  gasojine  or  kerosene  engine.  The 
approximate    weight   varies    from   2.500 


n. IV    MoTui;   SWEEPER 
THAN    _'>;_'. SQUA 


WITH    CAPACITY    FOR   MORE 
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pounds  to  1"1,000  pounds  and  the  ca- 
pacity runs,  from  about  1  ton  to  20  tons 
per  hour  of  %-inch  to  3-inch  products. 
The  company  also  manufactures  cylin- 
drical and  conical  revolving  and  shaker 
screens  and  a  special  friction  clutch 
pulley  for  use  when  the  crusher  is 
driven  by  a  gasoline  tractor  or  engine 
which  can  be  freely  started  before  en- 
gaging the  crusher. 

SELF-OILING    BULLDOZER    POWER 
PUMPS 

The  self-oiling  Bulldozer  power 
pumps  manufactured  by  F.  E.  Myers  & 
Brother  are  made  in  seven  sizes  with 
capacities  from  500  gallons  to  4.500  gal- 
lons, are  belt  driven,  motor  driven  or 
electricallv     driven,     and     are     recom- 


S'ELF-OILIXi;    PUMP    FOB    HIGH- 
WAT    CONSTRUCTION 

mended  for  general  contractors'  pur- 
poses, for  road  building  and  for  other 
portable  power  work. 

They  will  deliver  water  at  a  distance 
of  2%  miles  against  an  elevation  of 
450  feet.  They  are  self-oiling  with  all 
working  parts  fully  enclosed  and  can 
operate  at  high  speed  with  minimum 
attention. 


PERSONALS 


Hogg,  W.  T.,  formerly  with  the  en- 
gineering department  of  the  Dock 
Board  at  New  Orleans,  La.,  has  been 
appointed  chief  draftsman. 

Wilson,  Capt.  W.  J.,  has  been  ap- 
pointed assistant  chief  engineer  in  the 
engineering  department,  Port  Commis- 
sion, Seattle,  Wash.,  and  George  F. 
Nicholson  is  chief  engineer. 

Murdock,  Alexander,  chief  adjuster, 
U.  S.  Emergency  Fleet  Corporation, 
has  been  appointed  city  engineer  of 
Chicago. 

Sneary,  Roy  E.,  formerly  assistant 
engineer  of  Davenport,  la.,  has  been 
appointed  city  engineer  of  East  Mo- 
line,  111. 

Shea,  William  J.,  formerly  Major 
of  Engineers,  U.  S.  A.,  has  been  ap- 
pointed construction  engineer,  Depart- 
ment of  Public  Works,  Bureau  of 
Highways,  Brooklyn,  N.  Y. 

Greene,  Col.  Frederick  Stuart,  for- 
merly New  York  State  Highway  Com- 
missioner, has  opened  an  office  in  New 
York  City  as  consulting  engineer  on 
highway  construction  and  department 
organization,  waterproofing,  pier,  dock 
and  concrete  construction. 

F.  F.  Censky  has  been  promoted  to 
assistant  advertising  manager  of  the 
Traffic  Motor  Truck  Corporation,  St. 
Louis. 

Waugh,  Richard  D.,  formerly  chair- 
man of  the  Greater  Winnipeg  Water 
Board,  was  reappointed  by  the  execu- 
tive council  of  the  League  of  Nations 
as  Canadian  member  of  the  Saar  Val- 
ley Governing  Commission. 


Washington,  Walter,  has  been  ap- 
pointed city  manager  of  Charlottes- 
ville, Va.,  to  succeed   Shelton   S.  Fife. 

Dugan,  F.  C,  formerly  design  engi- 
neer, sewerage  division,  Flint,  Mich., 
has  been  appointed  state  sanitary  engi- 
neer of  Kentucky,  with  headquarters 
at  Louisville. 

McKenzie,  Major-Gen.  Alexander, 
U.  S.  A.,  retired,  died  on  February  23, 
at  Washinpton,  D.  C. 

McDonough,  Col.  Michael  J.,  Corns 
of  Engineers,  U.  S-  Army,  died  in  Den- 
ver, Colo.,  on  Februarv  13. 

Inman,  C.  E.,  now  manager  of  the 
municipal  plant  of  Paterson,  N.  J.,  will 
be  manager  of  the  water  department 
of    Warren,   Ohio,   after   April    1. 

Anderson,  Carl,  has  been  appointed 
superintendent  of  the  water  works  of 
Mitchell,  S.  D. 

Comant,  Nelson  Whitney,  secretary 
of  the  Jersey  City  N.  J.,  Water  Sup- 
ply Co.,  died  in  New  York  on  March 
1,  at  the  age   of   seventy-two  years. 

Wolf,  Herman  C,  formerly  assist- 
ant engineer  of  the  Illinois  Public  Util- 
ity Commission,  lias  been  appointed  as- 
sistant chief  engineer  of  the  Public 
Service  Commission  of  Maryland. 

Fitch.  Squire  E..  has  been  appointed 
a  division  engineer  of  the  New  York 
State    Highway    Department. 

Kintz.  M.  L..  has  been  appointed  city 
building  commissioner  of  Canton, 
Ohio. 

Dugan.  F.  C.  formerly  designing  en- 
gineer of  the  sewerage  division  office 
of  the  city  engineer,  Flint,  Mich.,  has 
been  appointed  state  sanitary  engineer 
of  Kentucky  with  headquarters  in 
Louisville,  Ky. 

Cranch.  Eugene  T.,  has  been  ap- 
pointed city  sanitary  engineer  of  Pe- 
tersburg. Va. 

Ripley.  Theron  M.,  is  now  division 
engineer  of  the  New  York  State  High- 
way Department  and  will  have  charge 
of  the  division  office  at  Hornell,  N.  Y., 
and  Perry  Filkin,  formerly  division  en- 
gineer there,  has  been  transferred  to 
the   Buffalo   division. 

Lederle,  Ernst  J.,  chemist  and  twice 
commissioner  of  health  of  New  York 
City,  died  on  March  7. 


INDUSTRIAL  NOTES 


A  new  branch  of  the  Blaw-Knox  or- 
ganization, to  be  known  as  the  develop- 
ment department,  has  been  created  with 
O.  D.  McArthur,  formerly  assistant 
general  sales  manager,  in  charge.  Mr. 
McArthur  will  direct  the  development 
of  new  products,  both  for  manufacture 
and  sale. 

N.  B.  Payne  &  Co.,  of  New  York, 
dealers  in  electric  cranes  and  hoists, 
are  now  handling  machinery  to  include 
the  portable  conveyors  of  the  A.  C. 
Warner  Co..  Philadelphia.  Chicago 
automatic  coal  elevators  and  McKin- 
ney-Harring  ton  package  pilers  and 
car   loaders. 

The  Chippewa  Pump  Co.,  Chippewa 
Falls,  Wis.,  has  opened  an  office  at  201 
East  Ontario  street,  Chicago.  111.,  with 
J.  C.  Huffman  as  district  manager. 

The  Western  Tool  &  Manufacturing 
Co.,  of  Springfield,  Ohio,  has  estab- 
lished an  office  at  25  Park  place,  New 
York  City. 


The  Adamson  Manufacturing  Com- 
pany, East  Palestine,  Ohio,  has  added 
a  new  department  for  manufacturing 
all  kinds  of  storage,  pneumatic  and 
pressure  tanks,  welded  pipe,  battery 
casings,  evaporators,  condensers,  etc. 

The  National  Steel  Fabric  Co.  of 
Pittsburgh,  Pa.,  has  opened  an  office 
in  the  Mutual  building,  Kansas  City, 
Mo.,  in  charge  of  H.  H.  Robinson. 

The  Equitable  Equipment  Co.  has 
taken  over  the  equipment,  rail  and  ma- 
chinery business  of  A.  Marx  &  Sons, 
the  Southern  Scrap  Material  Co.  and 
the  Ship  Supply  Co.  and  will  handle 
this  under  its  new  organization  which 
is  to  be  managed  by  Mr.  Cleveland, 
tormerly  manager  of  the  New  Orleans 
branch  of  the  General  Equipment  Co. 
The  office  will  be  at  411  Whitney-Cen- 
tral building,  New  Orleans,  La. 

BIG    ROOFING    CONCERN    CHANGE* 
ITS    NAME 

The  Standard  Paint  Company,  man- 
ufacturers of  Ruberoid  Rooting  for 
nearly  forty  years,  will  be  known,  after 
April  1.  1921,  as  The  Ruberoid  Co- 

This  change  of  name  will  in  no  way 
affect  the  products  nor  the  personnel 
of  this  concern.  The  offices  and  plants 
of  The  Ruberoid  Co.  will  be  the  ones 
now  operated  by  The  Standard  Paint 
Company. 

AUSTIN    MACHINERV    CORPORA- 
TION 

The  extensive  fire  in  the  Winthrop 
Harbor,  111.,  plant  of  the  Austin  Ma- 
chinery Corporation  on  Tuesday  night, 
March  22,  will  not  in  any  way  inter- 
fere with  production  and  prompt  de- 
livery of  Austin  trenching  machines, 
backfillers,  building  mixers,  pavers, 
draglines  and  shovels,  as  practically  all 
lines  of  Austin  machinery  are  also  be- 
ing built  at  the  plants  at  Muskegon, 
Mich.,  as  well  as  at  the  former  plant 
of  the  Toledo  Bridge  &  Crane  Co.,  at 
Toledo,  Ohio. 

The  fire  at  the  Winthrop  Harbor 
plant  completely  destroyed  the  "unfin- 
ished stock"  warehouses  and  store 
rooms ;  both  the  trenching  machinery 
assembly  and  paving  mixer  assembly 
buildings,  and  a  number  of  machines 
on  which  assembly  was  practically 
completed;  but  the  fire  did  not  reach 
the  "finished  machines''  warehouses. 

The  Austin  Machinery  Corporation 
has  on  hand  in  Muskegon  and  at  To- 
ledo ample  stocks  of  wagon  loaders, 
the  popular  sizes  of  trenching  ma- 
chines, backfillers,  mixers,  pavers  and 
%-yard  and  %-yard  draglines  and 
shovels  and  a  new  lot  of  1-yard  shovels 
and  draglines  are  now  coming  through 
the  Toledo  plant. 

NEW    BLAW-KNOX    OFFICE 

The  Blaw-Knox  Company,  of  Blaw- 
nox,  Pittsburgh,  will,  on  April  1,  open 
a  new  sales  territory  in  the  Southws;, 
with  headquarters  in  Kansas  City,  Mo. 
In  addition,  the  Blaw-Knox  Company 
has  sales  offices  in  New  York,  Chicago, 
Detroit.  Boston.  Baltimore.  San  Fran- 
cisco and  Sheffield,  Eng. 

The  Kansas  City  office  is  in  charge 
of  R.  B.  Randall,  who  will  be  known 
as  manager  of  the  Southwestern  ter- 
ritory. 
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Short  Span  Highway  Bridges 

Urban,  suburban  and  rural,  Concrete,  steel,  wood  and  combination  structures. 
Location,  requirements,  design,  financing,  construction  and  maintenance.    Su- 
perstructures, substructures  and  architectural  effect. 


Long-span  and  lofty  highway  bridges  are  com- 
paratively infrequent  and  are  so  costly  that  their 
design  always  warrants  expert  engineering  and 
outlay  and  generally  requires  construction 
that  makes  each  bridge  a  special  problem.  They 
will  therefore  be  excluded  from  present  considera- 
tion, which  will  be  limited  to  the  vastly  greater 
number  of  short-span  bridges  for  vehicular,  pedes- 
trian and  electric  car  service  in  city,  town  or  coun- 
try. These  interest  all  state,  county  and  munici- 
pal officials,  are  a  vital  factor  in  highway  con- 
struction and  maintenance,  and  involve  an  aggre- 
gate annual  expenditure  for  construction,  repairs 
and  maintenance  that  is  far  in  excess  of  that  re- 
quired for  the  long-span  bridges. 

PRIMARY    ( uNSIDERATIONS 

What  type  of  bridge  is  best  suited  for  a  given 
case  is  dependent  on  whether  it  is  to  provide  for 
urban,  suburban  or  rural  traffic,  on  existing  traffic 
conditions,  on  length  and  height  of  span,  on  the 
character  of  foundations,  on  the  location,  and  to 
some  extent  on  commercial  and  labor  conditions. 


I  he  widest,  strongest,  and  therefore  generally 
the  most  costly  structures  are  imperative  for  ur- 
ban traffic  where  there  is  likely  to  be  little  or  no 
choice  of  location  or  elevation.  In  rural  districts 
the  bridges  generally  may  and  should  be  much 
lighter  and  cheaper,  with  few  limitations  of  type 
or  exact  dimensions  and  often  subject  to  consider- 
able choice  of  position, thus  giving  a  large  freedom 
of  design  and  proportionate  opportunity  for  econ- 
omy of  construction.  The  corresponding  features 
of  suburban  bridges  are  naturally  intermediate  be- 
tween those  of  the  urban  and  rural  structures. 
Bridges  on  trunk  lines  and  state  highways,  even 
though  remote  from  towns,  cannot  be  classified  as 
rural  structures,  and  must  in  general  conform  to 
many  of  the  requirements  for  urban  structures. 
Urban  and  suburban  bridges,  those  in  parks  and 
on  boulevards  and  scenic  highways,  and  all 
bridges  in  conspicuous  positions  (excepting  pos- 
sibly those  in  localities  permanently  devoted  en- 
tirely to  industrial  and  mechanical  interests,  such 
as  those  crossing  railroad  yards  and  heavy  manu- 
facturing districts)   should  be  designed  and  con- 


£          ii  if i  in 
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MARKET  STREET  BRIDGE  OVER  TEN  NESSEE    RIVER    AT    CHATTANOOGA. 
300    feel    long,    multi-center   concrete    arch   spans    165    and    180    feet    long.      Tost    of    superstructure    $426,520, 
substructure  $580,605.    Completed  December,  1917.     B.  H.  Davis.  Engineer. 
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structed  with  ample  consideration  for  artistic  and 
architectural  effects;  to  harmonize  with  the  sur- 
roundings, and  to  be  consistent  with  the  present 
conditions  and  future  development  of  the  locality, 
which  the}'  can  often  be  made  to  adorn  instead  of 
disfigure.  A  bridge  can  sometimes  be  made  mon- 
umental at  little  or  no  greater  expense  than  is 
involved  in  building  the  most  rigidly  economical 
structure.  '1  hese  features  are  secured  by  proper 
attention  to  location,  type,  proportions,  and  details 
which,  so  far  as  possible,  should  be  determined 
in  conference  with  or  be  approved  by  competent 
specialists  and  critics. 

LOCATION" 

in  cities  and  towns  the  location  of  a  bridge  is 
usually  rigidly  predetermined  and  can  be  varied 
only  slightly,  often  at  a  heavy  expense.  In  such 
structures  there  is  therefore  generally  little  choice 
in  the  length  or  position  of  the  spans  and  not 
much  in  their  ele\ation.  In  suburban  districts 
there  is  likely  to  be  some  choice  of  position  with- 
in given  limits,  often  enough  to  materially  mod- 
ify the  cost  and  design.     For  rural  bridges  there 


possibility  of  future  requirements  for  movable 
spans  to  permit  shipping  to  pass  and  tor  the  pos- 
sibility of  deepening  the  channel  bv  dredging 
operations  that  may  endanger  foundations.  The 
elevation  of  the  floor  should  be  kept  as  low  as 
possible  to  avoid  obstruction  of  and  danger  to 
highway  traffic  through  heavy  approach  grades 
and  the  great  cost  of  surmounting  them  by  the 
traffic.  Where  there  is  a  choice  of  location,  care 
should  lie  taken  to  secure  a  short  structure  with 
good  foundations  and  on  cheap  land.  The  local 
requirements  encountered  are  more  likely  to  be 
easily  complied  with  for  new  construction  than 
for  replacing  old  structures. 

Where  the  structure  connects  low  ground  at 
either  or  both  ends,  it  may  often  be  advisable  to 
supplement  the  bridge  proper  with  a  causeway, 
solid  embankment,  or  earth  till  between  retain- 
ing walls,  at  one  or  both  ends,  thus  materiallv 
reducing  the  length  of  the  bridge  and  number  of 
spans. 

In  replacing  an  existing  bridge  it  is  usually 
necessary  to  provide  for  traffic  during  construc- 
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are  much  greater  opportunities  for  freedom  of 
location,  which  should  be  carefully  exercised  to 
secure  the  most  advantageous  sites,  even  some- 
times at  the  expense  of  shifting  the  approaches  to 
secure  improved  grade  or  alignment,  better  foun- 
dations, or  shorter  bridges,  or  to  avoid  dangers  to 
or  obstruction  of  navigation,  or  the  condemna- 
tion of  costly  property. 

In  all  cases  the  govening  considerations  should 
be  safety,  efficiency,  ultimate  economy,  durabil- 
ity, and  beauty.  Rivers,  especially  those  with 
much  current,  should  be  crossed  at  right  angles 
and  at  sufficient  heights  for  the  superstructure 
to  clear  all  possibility  of  flood  and  floating  debris 
as  well  as  to  give  necessary  provision  for  naviga- 
tion if  tlu-re  is  any.  Streets,  highways,  railroad 
tracks  and  canals  should  be  crossed  at  right  an- 
gles ■  nienl  and  with  abundant  vertical 
and  horizontal  clearance  for  all  kinds  of  traffic 
under  the  bridge.  In  crossing  over  railroad 
recognition  must  be  made  .  ►  t  the  possibil- 
ity of  wrecks  on  the  railroad  and  the  bridge 
should  not  be  liable  to  destruction  through  their 
l "  {  in  ; 

If  the  brii  over  navigable   streams  or 

onsideration   should   be   given    to   the 


tion.  This  sometimes  involves  building  an  en- 
tirely new  temporary  structure  if  the  new  spans 
are  built  exactly  in  the  position  of  the  old  ones. 
or  it  may  be  that  the  old  structure  can  be  re- 
moved piecemeal  while  the  new  one  is  being 
erected  in  the  same  position  and  traffic  main- 
tained, or  that  the  old  structure  may  be  removed 
and  the  new  one  built  in  successive  longitudinal 
halves  so  that  one  half  of  either  old  or  new  struc- 
ture is  open  to  traffic  while  the  other  half  is  not. 
These  considerations  may  sometimes  make  it  de- 
sirable to  deviate  slightly  from  the  old  alignment 
and  build  the  new  structure  close  alongside  the 
old  one,  retaining  the  latter  in  service  until  the 
new  bridge  is  ready  to  receive  traffic,  after  which 
•the  old  one  can  be  removed  at  leisure  with  a  min- 
imum of  expense  and  interruption.  Steel  spans 
can  sometimes  be  built  complete  at  a  nearby  or 
remote  position  and  rapidly  moved  to  place  over 
night  or  in  a  few  hours  while  the  old  structure  is 
being  demolished  or  removed  so  that  no  tempo- 
rary provision  for  traffic  is  required.  Such  op- 
erations are  occasionally  desirable  for  the  safe 
construction  of  b  r  railroad  tracks,  par- 

ticularlv  in  freight  yards  ami  near  terminals  or 
over  several  main  line  tracks. 
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.    Wha  height  or  length  of  a  bridgi 

the   width  oi   roadway  and 
which  tnusl  be  determined 
ah  traffic  requiremi  nts.  Br 
vary   according    to   the   genera! 
i      ions  of  urban,  suburban  and  rural,  but 
the  character  of  the  region,  local  condition,  fu- 
ture probabilities  and  the  type  of  roadway  to  be 
supported    are    of    great    importance,    involving 
large  variation  in  the  service  that  the-  brid 

i  meet   and   therefore   in 
and  dimensions. 

It  is  manifestly  impossible  to  estab 
arbitrary  rules  to  gov  hi 

it  is  possible  to  follow   standard  practice  and  em- 
adequate    provision    for    strength    and    loading 

ii   certain   limits.     General    requiremet 
strength,   quality    and    workmanship    should    be 


manufacturing  industrial    high 

may  pro\  id< 

required  fur  city  brid§  cial  care  should 

be  taken  to  design  them  so  that  their  type  may 

be  harmonious  with  the  local  surron; 

eral  landscape  ami  future  improvements. 

Practically   the   same  considerations  app 
bridges  on  boulevards  and  hard  state  highways 
and  trunk  line-,  except  that  in  sol 
vision  may  1m-  necessary  tor  future  electr: 

I  in  other  cases  statutory  restrictions 
,,i  traffic  on  the  roadway  may  exclude  heavy 
trucking,  which  therefore  need  not  be  provided 
for.     0  her  hand,   they   may   serve  very 

ongested  pleasure  or  touri-t  traffic  re- 
quiring  wide  roadways  and  provision  for  higher 

i  ban  i~  permissible  within  city  limit-. 
of  tip  tors  that  influence  the  type  and 

developed, 

In  strictl)  rural  localities  much  greater  latitude 


written  in  the  specifications,  but  these  should  be 
modified  and  details  carefully  determined  h\  i  a 
pable  specialists  whose  function  is  to  make  the 
most  advantageous  selection,--  or  designs  and  to 
see  that  they  arc  economically  and  reliably  exe- 
cuted with  justice  both  to  the  purchaser  and  the 
builder. 

For  cities  and  large  towns  the  bridges  should. 
if  possible,  be  the  full  width  of  the  street,  of 
sufficient  strength  to  carry  any  traffic  or  special 
loading  that  may  travel  the  street,  should  carry 
the  pavement  continuously  across  the  structure 
and.  when  practicable,  the  structures,  excepting 
protecting  parapets,  should  be  built  entirely  be- 
low road  level.  They  should  be  proportioned 
for  the  heaviest  concentrated  team  loads,  for  the 
transportation  of  heavy  machinery  or  equipment, 
and  for  the  entire  floor  surface  to  be  covered 
with  vehicles  or  solid  crowds  of  pedestrians, 
with  ample  provisions  for  wind  strain,  impact, 
vibration,  irregularity  and  deterioration.  The 
style  should  lie  plain,  dignified  or  even  severe. 

Suburban  bridges  may  be  narrower  and,  ac- 
cording to  their  proximity   to  great  cities,   heavy 


is  permissible  than  elsewhere,  and  under  some 
conditions  the  width  and  capacity  of  the  struc- 
ture may  be  much  less  than  in  city  and  suburban 
localities.  They  should  always,  however,  be  wide 
enough  to  give  clearance  for,  and  strong  enough 
to  carry,  two  heavy  automobile  trucks  or  a  full 
load  of  moderate  weight  automobiles  going  in  the 
same  direction  at  moderate  speed.  In  all  locali- 
ties, >pans  of  50  feet  or  less  should  be  propor- 
tioned to  have  their  floor  surface  entirely  covered 
with  heavy,  fast  moving  vehicles. 

In  all  cases  the  floor  itself  should  be  propor- 
tioned throughout  for  maximum  loads  and  im- 
pact, and  the  roadway  should  be  thoroughly  pro- 
tected by  substantial  barriers  on  both  sides  that 
will  prevent  the  possibility  of  vehicles  leaving 
the  bridge  except  at  the  ends.  The  bridge  floor 
should  be  crowned  slightly  toward  the  center  of 
the  span  or  group  of  spans,  or  should  be  level,  or 
on  the  lowest  possible  uniform  grade,  and  the  ut- 
most efforts  should  be  taken  to  avoid  a  descend- 
ing grade  on  the  approach  toward  either  end  ot 
the  bridge,  as  such  is  likely  to  cause  dangerous 
impact   on    the   bridge   floor. 
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SUB-STRUCTURE 

The  design  and  location  of  the  sub-structure 
(  piers  and  abutments)  is  inseparable  from  that  of 
the  superstructure  (the  connecting  spans),  inas- 
much as  the  distance  between  supports  is  a  vital 
factor  of  the  cost  of  the  superstructure  and  the 
safety  and  durability  of  the  structure  is  primarily 
dependent  on  that  of  the  sub-structure.  How- 
ever, the  type  and  method  of  construction  of  the 
sub-structure  may  be  almost  or  quite  independ- 
ent of  the  superstructure.  It  has  long  been  ac- 
cepted almost  as  axiomatic  that  the  most  eco- 
nomical bridge  is,  roughly  speaking,  one  in  which 
the  cost  of  the  superstructure  is  about  equal  to 
that  of  the  sub-structure,  so  that  the  higher  the 
span  and  the  more  difficult  the  foundations  the 
greater1  should  be  the  distance  between  the  piers; 
and  conversely,  for  bridges  with  a  comparatively 
low  elevation  where  the  water  is  shallow  and  the 
foundations  are  good,  the  spans  should  be  made 
very  short.  These  conditions  are  obviously  in- 
fluenced by  circumstances  of  flow,  navigation  and 
railroad  traffic  and  other  special  features  that 
may  exist  under  the  bridge. 


28-FOOT  GIRDER   SPAX,  24-FOOT  ROADWAY 

It  should,  however,  be  remembered  that,  other 
things  being  equal,  the  cost  of  spans  increases  ap- 
proximately with  the  square  of  their  length  and 
that  the  cost  of  river  foundations  increases  rap- 
idly with  the  depth  of  the  water.  Also  that  the 
cost  of  the  superstructure  can  be  closely  prede- 
termined while  that  of  the  sub-structure  is  often 
very  uncertain  and  may  involve  very  large  unex- 
pected items  and  operations  of  a  slow  and  danger- 
ous character  that  are  not  foreseen  in  advance. 

When,  therefore,  it  is  a  matter  of  choice  and 
conditions  are  uncertain,  it  is  safest  to  reduce 
the  number  of  foundations  at  some  addition  to 
the  minimum  cost  of  the  bridge.  This  is  especial- 
ly true  in  regard  to  bridges  over  streams  where 
the  obstruction  of  the  flow  by  channel  piers  may 
produce  changed  conditions  that  will  impound  the 
water,  flood  adjacent  territory,  scour  the  river  bed 
or  obstruct  the  channel  so  as  to  cause  accumula- 
tion of  drift  and  ice  and  in  various  ways  produce 
serious  damage. 

EXPLORATIONS    AND    METHODS 

Unless  there  is  available  complete,  reliable 
knowledge  of  the  river  bottom,  the  expenditure 
of  considerable  time  and  money  for  careful  ex- 
ploration, surveys  and  soundings  and  sometimes 
tests  by  experienced  specialists  is  well  justified 
and  determination  of  the  character  and  location 
of  piers  and  abutments  should  be  based  on  such 
information.  The  most  desirable  sub-structures 
are  solid  concrete  or  stone  masonry  carried  down 


to  bed  rock  or  hard  stratum.  If  this  is  imprac- 
ticable, they  may  be  supported  on  pile  footings  or 
may  have  their  bases  extended  so  as  to  reduce 
the  unit  pressure  and  prevent  settlement.  In  all 
cases  they  should  be  carried  "Below  the  possibility 
of  displacement  or  interference  by  flood  or  other 
disturbances  or  should  be  completely  protected 
against  them.  Excavation  to  a  depth  of  5  or  6  feet 
below  water  level  can  easily  be  made  in  the  dry 
by  simple  cofferdams  kept  dry  by  pumping.  Un- 
less the  bottom  is  very  irregular' rock  and'bould- 
ers  or  quicksand,  the  same  can  usually  be  done 
up  to  a  depth  of  15  or  20  feet  or  in  some  cases  to 
an  even  greater  depth  by  the  use  of  more  costly 
cofferdams  and  pumping,  thus  enabling  the  sub- 
structure to  be  built  as  on  dry  land.  For  greater 
depths,  or  for  very  difficult  bottom,  access  can 
generally  be  had  only  with  very  expensive  pneu- 
matic caissons. 

If  the  bottom  is  strewn  with  boulders  it  is 
likely  to  be  hard  and  strong  enough  for  short- 
span  piers,  and  may  generally  be  cleared  by  drag- 
ging, scraping  or  by  divers,  sufficiently  to  permit 
the  construction  of  a  cofferdam  there  ;  or  if  the 
depth  and  velocity  of  water  is  too  great,  a  log 
crib  filled  with  stones  may  be  sunk  and  concreted 
for  the  foundation  of  the  upper  part  of  the  pier. 

FOUNDATIONS 

Soft  bottom  can  often  be  excavated  by  dredg- 
ing, and  piles  be  driven  and  cut  off  by  a  sub- 
merged circular  saw  and  thus  made  ready  to  re- 
ceive pier  footings  built  in  cofferdams  that  are 
not  pumped  out  until  after  a  few  feet  of  concrete 
has  been  deposited  on  the  pile  tops  to  seal  the 
bottoms  of  the  cofferdams. 

In  other  cases,  the  lower  parts  of  the  piers  can 
be  built  in  floating  caissons  or  cofferdams  with 
detachable  bottoms  that  are  towed  to  position, 
sunk  to  rest  on  the  pile  tops,  and  the  piers  com- 
pleted, after  which  the  sides  of  the  cofferdams  are 
removed,  leaving  the  piers  supported  on  the  bot- 
toms of  the  caissons  interposed  between  them  and 
the  pile  tops.  In  such  cases  the  caissons  can  be 
made  with  either  wooden  or  concrete  bottoms, 
the  latter  thus  being  made  integral  with  the  pier 
shaft  if  necessary.  Sometimes  clusters  of  wooden 
piles  are  driven  in  thin  steel  cylinders  that  have 
been  sunk  a  short  distance  below  the  river  bed 
and  are  subsequently  filled  with  concrete.  Groups 
of  concrete  piles  with  their  tops  extending  above 
water  level  are  sometimes  used  for  the  founda- 
tions of  piers  or  for  light  work ;  these  piles  are 
sometimes  continued  up  to  form  the  pier  as  well, 
and  constitute  the  sole  support  of  short  spans. 
(To  Be  Continued) 


Winter  Work   for  the   Street  Force 

The  Street  Division  of  Waltham,  Mass.,  last 
winter  managed  to  find  a  number  of  jobs  to  do 
that  were  worth  while.  A  street  that  had  been 
graded  to  sub-grade  was  covered  with  gravel,  to 
be  compacted  by  traffic  and  leveled  off  and  sur- 
faced in  the  spring.  Sand  to  be  used  in  connec- 
tion with  oiling  roads  was  dumped  in  piles  along 
the  roads  where  it  would  be  needed.  Grading  and 
widening  two  or  three  roads  was  carried  on.     At 
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the  city  quarry  rock  was  got  out  ready  for 
crushing,  about  200  tons  during  February  alone, 
and    the   crushing  machinery   was   put  in   order. 

team  road  rollers  were  thoroughly  over- 
hauled and  extensive  repairs  made.  Paper  on  the 
refuse  clumps  was  baled  and  stored  at  the  city 

-  until  better  prices  were  obtainable,  twenty 
or  mori   tons  being  baled. 


Complete  Road  Plant  in 
Iowa 


Camp  and  central  mixing  plant  midway  of 
a  five-mile  contract.     Unusually  complete 
plant.      Long    haul    of    concrete    not    ob- 
jectionable. 


A  description  ol  an  unusually  complete  contrai 
plant  for  road  construction  is  given  by  the  Service 
Bulletin  of  the   Iowa   State  Highwaj    (  omn 

This  is  the  plant  of  the  Horst  Construction  Co.,  built 
in  connection  with  the  construction  of  a  5.14  mile 
concrete  road  in  t  erro  Gordo  County 

J.  W.  Hurst,  of  that  company,  located  a  con- 
struction camp  about  midway  of  the  contract,  care- 
fully designing  and  staking  out  a  camp  site  includ- 
ing a  mixer  and  material  bins,  stiff-leg  derrick,  ce- 
ment -beds,  garage  and  office.  A  standard  railway 
track  was  laid  from  a  near-by  railroad  to  the  plant 
ami  an  industrial  railway  track  for  hauling  cement 
from  the  sheds  to  the  mixer.  The  contract  was 
awarded  on  March  17,  1920,  and  a  camp  was  under 
way  before  the  frost  was  out  of  the  ground. 

At  this  camp  was  located  a  central  mixing  plant, 
this  being  the  first  road  construction  from  a  central 
plant  tried  nut  in  Iowa.  The  mixer  was  placed  nil 
concrete  foundations,  and  a  concrete  pavement  was 
laid  where  the  trucks  were  to  stand  for  receiving  the 
concrete  from  the  mixer  and  the  space  around  it 
was  carefully  drained  and  graveled,  A  good  road- 
way was  built  leading  from  the  mixer  to  the  high- 
way and  in  addition  the  public  highway  was  grav- 
eled for  the  stretch  to  be  used  by  the  contractor's 
truck.  The  mixer  structure  was  so  arranged  that 
canvas  could  be  spread  to  protect  the  men  and  ma- 
chinery from  sun  and  rain. 

The  outfit  for  this  job  included  15  one-ton  Ford 
trucks  with  dump  bodies  and  2  with  general  service 
bodies,  a  Lakewood  finishing  machine,  a  Koehring 
concrete  mixer,  a  Buffalo  stiff-leg  derrick  with  one- 
cubic-yard  clam-sheel  bucket,  18  ten-foot  sections 
of  Blaw-Knox  road  forms  with  pins  and  wedges, 
B  Domestic  force  pumps,  11,910  feet  of  two-inch 
black-iron  pipe  with  expansion  joints  for  every 
1,500  feet  and  unions  for  every  800  feet  and  T's  for 
every  150  feet,  an  auto  truck  turntable,  a  1,000- 
foot  railroad  siding  and  an  elevated  industrial  rail- 
way track   from  cement  shed  to  mixer. 

Thirty  men  were  employed  at  the  plant,  3  work- 
ing between  the  railroad  cars  and  the  cement  shed 
and  the  industrial  cars  to  the  mixer  station,  2  hand- 
ling cement  from  the  industrial  cars  to  the  mixer 
platform,  2  charging  the  mixer,  1  mixer  operator, 
1  derrick  operator  and  a  helper,  a  chief  mechanic 


in  garage  and  2  helpers,  2  turn-table  men,  3  concrete 
spreaders,  2  men  on  finishing,  2  form  setters,  4  sub- 
graders  with  a  team,  1  horse  for  hauling  cement,  and 
3  men  covering  and  wetting  concrete. 

From  the  start  the  work  was  organized  and  run 
on  a  regular  schedule,  trucks  arriving  at  the  plant 
and  departing  on  the  minute.  Every  truck  in  going 
to  the  mixer  passed  the  garage  where  the  master  me- 
chanic immediately  took  out  of  service  any  which 
was  crippled  or  needed  attention  of  any  kind  and  a 
reserve  truck  was  substituted  in  its  place.  At 
night  all  15  trucks  were  lined  up  in  front  of  the 
garage  and  given  an  inspection  and  prepared  for 
service  the  following  morning. 

At  the  road  where  the  concrete  was  to  be  de- 
posited was  a  portable  turntable  which  was  dragged 
ahead  from  time  to  time  so  as  to  be  kept  a  short 
distance  ahead  of  the  construction.  The  loaded 
truck  ran  up  on  the  turntable,  was  turned  in  a  few 
seconds  by  two  boys,  backed  the  few  feet  required 
and  dumped,  its  load  and  returned ;  all  this  without 
the  delay  and  cutting  up  of  the  subgrade  which  ab- 
sence of  the  turntable  would  have  made  neces-ar\ 

The  longest  haul  w-as  about  three  miles.  It  was 
found  that  by  carefully  noting  the  length  of  haul 
and  the  moisture  condition  of  the  sand  and  gravel 
and  varying  the  amount  of  mixing  water  to  suit 
both  conditions  as  well  as  the  atmospheric  condi- 
tion, the  wet  concrete  mix  could  be  delivered  on 
the  subgrade  at  the  laying  point  in  even  and  uni- 
form condition,  capable  of  passing  every  test  and 
meeting  all  requirements.  There  was  little  or  no 
trouble  on  even  the  longest  hauls  with  a  separating 
of  the  materials,  nor  in  initial  setting  of  the  mixed 
material  before  it  was  placed.  The  average  length 
of  time  a  load  of  mix  was  on  the  road  on  the  longest 
haul  was  approximately  15  minutes.  Probably  not 
more  than  half  a  dozen  loads  of  mix  were  lost  on 
the  entire  work  because  of  delay  in  delivery  occa- 
sioned by  accident  to  the  truck  or  otherwise. 

During  the  few  minutes  of  transportation  the 
mixed  concrete  absorbed  the  water  more  thoroughly 
and  appeared  somewhat  stiffer  wdien  spread  than 
does  that  from  a  mixer  on  the  spot,  but  there  was 
no  special  difficulty  in  working  and  shaping  it  with 
template  or  tamping  devices  or  finishing  machine. 
Belting  was  a  little  more  difficult  because  less  water 
came  to  the  surface  and  the  surface  material  was 
more  sticky  and  the  belt  had  a  tendency  to  drag 
small  stone  to  the  surface.  Such  stones  were  picked 
out  and  additional  belting  restored  the  workability 
of  the  surface  and  removed  all  traces  of  holes.  Some 
engineers  who  inspected  the  work  thought  the  cen- 
tral mixed  concrete  worked  up  better  in  the  end 
than  the  locally  mixed  type,  some  thought  the  re- 
verse and  most  engineers  could  see  no  difference. 

The  central  mixing  plant  was  especially  well 
adapted  to  this  particular  job  as  there  were  numer- 
ous curves  and  narrow  places  in  the  right-of-way 
and  cuts  which  would  have  interfered  seriously  with 
the  use  of  an  industrial  railway  had  this  been  used 
for  bringing  the  aggregate  materials  or  hauling  the 
dry  mix. 

This  contract  comprised  21.0G0  cubic  yards  of 
excavation  at  $1.31  and  54,435  square  yards  of 
concrete  surface  at  S3. 7 4,  a  total  of  about  $231,000. 
The  concrete  was  8  inches  thick  at  the  center  and 
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7  inches  at  the  edges  and  the  roadway  was  18  feet 
wide. 

The  average  daily  run  (10J4  hours  work),  in 
spite  of  almost  daily  shortage  of  materials,  was  365 
lineal  feet  or  730  square  yards.  The  maximum 
daily  run  was  600  lineal  feet  earning  for  the  con- 
tractor $4,488.  The  day's  work  was  ten  and  one- 
half  hour-. 


Making  Narrow  Roads 
Wider 

By  John  Stanle}   Crandell  ;: 


Adding  a  shoulder  of  bituminous  macadam 

on  each  side   of  a   narrow   concrete   road. 

Details  of  construction  method. 


There  is  a  very  large' mileage  of  narrow  hard- 
surface  highways  that  have  become  inadequate 
through  changing  traffic  conditions.  Many  of 
these  roads  are  requiring  excessive  maintenance. 
Others  have  not  yet  shown  the  effects  of  the  in- 
creasing traffic. 

Various  schemes  have  been  tried  to  widen 
these  roads  without  undue  expense.  Of  them  all, 
the  plan  to  extend  the  width  by  building  bitumin- 
ous macadam  shoulders  has  been  the  most  widely 
used,  and  gives  the  most  promise.  In  addition 
to  the  large  mileage  already'  built,  many  roads 
have  been  planned,  or  are  under  construction, 
that  will  eventually  have  to  be  widened.  Pro- 
vision should  be  made  in  the  design  of  all  new- 
roads  to  take  care  of  constantly  increasing  traffic 
of  the  future,  and  to  that  end,  shoulders  should 
be  built  at  the  time  of  construction. 

Much  progress  has  been  made  in  highway  de- 
sign, construction  and  drainage,  but  the  question 
of  shoulders  has  been  overlooked.  Many  costly 
highways  still  are  constructed  with  earth,  gravel 
or  water-bound  macadam  shoulders,  which  are 
inadequate  for  present-day  motor  truck  traffic. 
Shoulders  of  these  types  are  rapidly  worn  out 
or  destroyed,  and  thus  become  sources  of  danger, 
imperiling  the  life  of  the  motorist  who  turns  out 
to  let  another  vehicle  pass. 

Nine-foot  roads  can  be  widened  to  any  desired 
measurement  by  building  shoulders  on  each  side. 
The  9-foot  road  then,  being  in  the  center,  takes 
most  of  the  traffic;  whereas,  if  another  9-foot 
strip  be  built  alongside  the  original  construction, 
traffic  will  straddle  the  old  and  the  new  with 
consequent  unpleasant  riding.  In  many  local- 
ities the  existing  IX  font  roads  are  being  found 
inadequate,  and  they  are  being  widened  to  24 
feet  by  building  3-foot  shoulders  on  each  side. 
Six-foot  shoulders  also  have  been  tried  with  suc- 
cess; in  fact,  a  d-foot  shoulder  i-  easier  lo  build 
than  one  of  lesser  width. 

There  are  certain  practical  factors  that  must 
be  taken  into  account  when  this  work  is  at- 
tempted.    In  the  first  place,  the  depth  of  the  new 
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shoulder  must  not  be  slighted.  Eight  inches  is 
the  minimum  that  should  be  allowed,  for  it  must 
be  remembered  that  these  shoulders  will  have 
to  take  heavy  loads,  and  that  they  will  not  be 
an  integral  part  of  the  original  road  and  thus 
vvill  receive  no  support  from  it. 

<  rravel  or  water-bound  macadam  shoulders 
may  be  turned  to  good  account  by  using  them 
as  foundations  on  which  to  place  a  bituminous 
macadam  wearing  course.  It  is  good  practice  to 
build  water-bound  macadam  shoulders  when  the 
highway  is  being  constructed,  with  the  idea  in 
mind  that  at  the  end  of  the  first  year  the  should- 
ers will  be  topped  with  bituminous  macadam. 

The  following  paragraphs  describe  the  best 
standard  practice  of  laying  tar  macadam  should- 
ers in  widening  old  roads  : 

A  trench  for  the  new  shoulder  must  be  dug 
alongside  the  pavement,  and  no  more  earth 
should  be  taken  out  than  may  be  necessary.  It  is 
sometimes  difficult  to  roll  the  bottom  of  the 
trench  uniformly,  and  therefore  it  is  important 
not  to  disturb  the  sub-base.  Anyr  soft  spots  must 
he  replaced  with  new  earth,  after  making  sure 
that  these  places,  and  any  others  that  need  it, 
have  been  properly  drained.  The  berm  adjacent 
to  the  shoulder  should  be  leveled  off  so 
insure  all  surface  water  finding  its  way  into  the 
side  ditches. 

If   possible    the    earth   base    should   be    i 
and    for   this   purpose    a    light    tandem    roll 
best.    If  a  3-wheel  roller  is  the  only  one  avai 
then    the    rolling    must    be    done    with    cine    rear 
wheel,  unless  a  very  wide  shoulder  is  being  built. 
Care  must  be  taken  during  this  rolling  to  see  that 
the   edge    of    the    pavement    is    not    chipped   or 
broken. 

Six  inches  of  stone  (stone  that  will  pass  a  3J3- 
inch  ring  and  be  retained  on  a  2J^-inch  ring) 
is  then  deposited  on  the  earth  base  and  rolled  to 
S1/,  inches  in  depth.  This  forms  the  foundation 
for  the  shoulder.  The  voids  arc  filled  with  sand 
or  screenings,  and  the  foundation  is  rolled  until 
it  resembles  a  water-bound  macadam,  additional 
filler  being  added  from  time  to  time,  if  required. 

A  tar-macadam  wearing  course  is  then  con- 
structed by  placing  a  3-inch  layer  of  tough,  hard 
2-inch  stone  on  the  foundation.  This  is  rolled 
to  2]/2  inches  in  depth,  and  then  hot  Tarvia-X 
is  applied  at  the  rate  of  1.7  gallons  per  square 
yard.  Where  the  job  is  not  of  great  extent. 
hand  pouring  pots  may  be  used,  and  the  Tarvia 
may  be  heated  in  kettles  on  the  job.  But  if  there 
is  considerable  yardage  it  will  be  found  more 
economical  to  apply  the  hinder  from  tank  wag  ms 
or  from  motor  truck  distributors.  The  \v< 
course  should  be  prepared  a  long  distance  ahead, 
since  the  spraying  of  Tarvia,  either  from  tank 
wagon  or  distributor,  is  done  rapidly  and  this 
pari   of  lli«'  work  should  not   be  delayed. 

The  first  coat  of  Tarvia-X  is  covered  \\:,: 
inch  stone  chips,  which  are  rolled  into  tin  voids 
of  the  wearing  course.  Those  chips  not  lie';.1,  by 
the  binder  are  swept  off,  and  a  second,  or  seal 
coat  of  Tarvia-X  is  applied  at  the  rate  of  ;i 
gallon  per  square  yard.  'This  is  covered  with 
pea  gravel,    or    stone    chilis,    and    the    shohlder    is 
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well  rolled.    When  the  seal  coat  is  being  applied, 
to  it  that  an  extra  quantity  of  Taryia  is  in- 
troduced along  the  joint  to  insure  its  being 
lutely  waterproof.     K  water  finds  its  way  in  here 
the  sub-grade  will  be  softened  and  the  shoi 
may  be  depressed  at  that  place. 

Maintenance  of  all  shoulder  work  i-  absolutely 
essential  if  good  results  arc  expected.  Shoulders 
are  subjected  to  exceptionally  heavy  thrusts 
from  laden  motor  trucks  running  at  high 
and  they  must  be  kept  in  first-class  condition 
throughout  the  year  if  they  are  to  give  the  serv- 
ice  desired.  Holes  that  may  form  should  be 
patched  as  soon  as  they  appear,  and  the  entire 
shoulder  should  be  given  an  occasional  treatment 
with  Tarvia-B. 

In  the  case  of  new  roads,  the  work  of  con- 
structing shoulders  is  simplified,  since  the  sub- 
grade  for  the  shoulders  can  be  graded  and  rolled 
at  the  time  this  work  is  being  clone  for  the  pave- 
ment itself. 


Pre-Cast  Concrete  Slab  Pavement 

About  half  a  mile  of  a  new  type  of  concrete 
highwav  pavement  was  built  last  winter  by  the 
Wyoming  State  Highw-ay  Department  to  carry 
very  heavy  oil-field  traffic  over  the  gumbo  flats 
and  sandy  stretches  between  Gasper  and  Salt 
Creek. 

In  1917  the  State  Highway  Department  and 
the  Mid-West  Oil  Company  united  in  grading 
and  draining  a  39-mile  section  of  the  road  and 
during  1919  paved  5  miles  with  concrete  16  feet 
wide.  This  road  has  been  subjected  to  a  heavy 
traffic  estimated  at  10,000,000  pounds  per  month 
besides  a  hundred  additional  motor  vehicles  daily 
that  require   a  high-class  hard-surface   roadway. 

To  concrete  the  road  in  situ  in  the  usual  man- 
ner with  a  traveling  concrete  mixer  would  have 
involved  great  expense  and  difficulty  in  the  de- 
livery of  materials  because  there  was  no  supply 
of  aggregate  except  at  one  point  and  it  would 
have  been  necessary  to  install  an  expensive  wa- 
ter supply  plant.  It  was  therefore  determined  to 
built  an  Experimental  length  of  24,000  feet  of 
the  roadway  with  pre-cast  slabs  manufactured 
in  a  yard  at  Casper,  at  one  end  of  the  road  adjacent 
to  the  supply  of  aggregate  and  water. 

The  State  Highway  Department  designed 
8 x 9-foot -slabs  6  inches  thick  reinforced  with 
wire  mesh  and  ^-inch  bars,  which  were  made 
and  laid  by  the  Levy  Construction  Company, 
Denver.  The  slabs  were  made  in  six  equal  lots, 
each  of  them  having  a  different  type  of  joint, 
some  of  which  were  straight,  some  beveled,  some 
curved  and  some  interlocked  and  bolted  together. 
The  work  was  not  commenced  until  late  in  the 
season,  and  was  continued  into  very  cold  weather 
when  the  mercury  went  far  below  freezing,  much 
increasing  the  cost  of  preparing  the  sub-gra< 
and  making  it  necessary  to  heat  the  aggregate 
and  mixing  water. 

The  slabs  were  delivered  from  the  yard  to  the 
site  by  State  Highway  trucks  at  a  cost  of  39 
cents  per  ton-mile.  They  were  loaded  and  un- 
loaded by  3-ton  triplex  chain  hoists  suspended 
from  trolleys  on  traveling  gantries  that  spanned 
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the  road.  They  were  laid  with  one  8-foot  side 
coincident  with  the  center  line  of  the  roadway, 
thus  forming-  a  continuous  strip  of  pavement  9 
feet  wide  that  could  be  duplicated  by  slabs  on 
the  other  side  center  line,  making  up  the  full  width 
of  18  feet.  Up  to  the  present  time  the  pavement 
shows  no  deterioration  under  heavy  traffic  and 
the  best  type'  of  joint  has  not  been  determined, 
although  the  interlocked  type  is  considered  least 
desirable. 


Engineering  Costs  on  Montana  Roads 

The  second  biennial  report  of  the  Montana 
State  Highway  Commission  gives  among  many 
other'  interesting  data,  the  cost  of  pre-construc- 
tion  engineering  and  of  construction  engineering. 


both  total  and  as  percentages  of  the  construction 
cost.  Pre-construction  costs  include  reconnais- 
sance or  investigation,  preliminary  and  location 
survey,  plans  and  specifications,  advertising  for 
bids,  contract  letting,  and  miscellaneous. 

For  all  contracts  let  to  date,  totaling  661.44 
miles  and  $6,222,689,  the  pre-construction  charges 
average  1.84  per  cent  of  the  contract  price.  Sur- 
veys are  made  for  some  projects  that  are  never 
carried  out,  but  the  cost  of  these  to  date  has 
been  less  than  0.3  per  cent  of  the  total  construc- 
tion costs  to  date. 

Construction  engineering  charges  to  date  have 
averaged  6.46  per  cent  on  grading  and  gravel 
roads,  3.53  per  cent  on  paved  roads,  4.61  per  cent 
on  bridges ;  or  5.58  per  cent  average  of  all  road 
and  bridge  projects. 


Federal  Aid  Road  Work 


By  Thos.  H.  MacDonald* 


Federal  aid  to  the  extent  of  $216,000,000  paid  or  obligated,  leaving  only  $50,- 

750,000  unobligated.    Road  construction  has  not  kept  pace  with  traffic  increase. 

Heavy  construction  this  year  will  be  followed  by  a  decided  reaction  next  unless 

Congress  makes  another  appropriation  for  Federal  aid. 


Except  in  a  few  states,  Federal  aid  funds  for 
road  building  will  be  practically  exhausted  at  the 
end  of  the  present  calendar  year.  On  the  first  of 
January.  1921,  of  the  $266,750,000  of  Federal 
funds  allotted  to  states,  there  was  either  paid  on 
completed  work  or  obligated  by  approved  projects 
approximately  $21(>,000,000,  leaving  approximate- 
l)  850,750,000  unobligated.  On  that  date  $149,- 
<>X3,107  of  Federal  aid  was  either  actually  under 
construction  or  completed,  leaving  $117,066,893 
available  for  new  contracts.  This  last  amount  has 
since  been  reduced  so  that  at  present  but  little 
more  than  $100,000,000  is  available  for  new  con- 
tracts and  this  amount  did  not  become  available 
until  last  July.  Considering  that  after  funds  be- 
come available  some  time  is  needed  for  making 
surveys  and  plans,  advertising  for  construction 
and  letting  contracts  this  record  seems  very  good. 
The  total  amount  paid  or  due  states  on  March 
1.  1921,  for  work  actually  completed  was  $89,337,- 
889.  On  that  date  there  had  actually  been  paid 
out  of  the  United  States  treasury  $62,867,284,  so 
there  was  then  due  the  states  S26,470,(>05.  There 
is  a  lag  between  the  completion  of  construction 
work  and  the  actual  disbursements  from  the  treas- 
ury due  to  the  fact  that  many  of  the  state  have 
been  carrying  the  cost  of  the  projects  which  arc 
under  way  until  they  are  nearly  or  entirely  com- 
pleted. 

I  hi  total  mileage  under  construction  and  com- 
pleted in  the  United  Stales  on  March  1,  1921,  was 
22,032  and  the  total  estimated  cost  for  this  mile- 
age is  $361,946,868.  Based  on  the  total  estimated 
iost  of  approved  plans  the  percentage  of  types 
was  approximate!}    as  follows: 


: 
Agriculture. 


Roada,   United   State!   Departn 


Type  Per  Cent 

Earth    8.685 

Sand  clay   3.713 

Gravel,  plain  and  surface  treated   U».S2:; 

Macadam,  waterbound  and  surface  treated  2.564 

Bituminous  macadam    6.346 

Bituminous  concrete  5,548 

Portland  cement  concrete,  plain  and  reinforced 38.464 

Brick    4.799 

Miscellaneous    4.040 

Bridges    6.018 

Total    loo.ooo 

During  the  war  period  road  construction  gave 
way  to  war  activities.  During  1919  and  the 
early  part  of  1920  the  rising  costs  of  labor  and 
materials  indicated  the  desirability  of  a  moderate 
program  of  construction  to  avoid  undue  absorp- 
tion of  labor  and  material  supplies  to  the  detri- 
ment of  production  in  other  lines  of  activity.  Many 
of  the  states  purposely  delayed  their  road  con- 
struction programs  in  the  hope  that  prices  would 
fall.  This  action  affected  all  roart  construction, 
whether  Federal  Aid,  projects  paid  for  entirely 
by  the  state  or  by  counties,  towns  and  cities. 
During  1920  the  added  influence  of  extremely  un- 
favorable railroad  transportation  conditions 
brought  road  construction  nearly  to  a  standstill. 
During  the  latter  part  of  1920  many  of  the 
states  apparently  became  alarmed  because  of  the 
adverse  railroad  transportation  conditions  and  to 
assist  in  bringing  relief  through  truck  transpor- 
tation, resumed  road  construction.  During  the 
winter  following  the  repressive  influences  ap- 
peared to  be  less  in  evidence.  Now  in  the  spring 
of  192]  with  falling  prices,  an  apparent  over-abun- 
dance <>f  labor  and  more  favorable  railroad  trans- 
portation it  is  expected  that  the  mileage  of  roads 
constructed  during  1921  will  be  unprecedented  in 
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the  states  having  ample  funds  available.  During 
1920  a  little  over  $91,000,000  of  Federal  aid  road 
funds  were  put  under  contract  and  it  is  estimated 
that  were  it  available  between  $125,000,000  and 
$150,000,000  would  be  put  under  contract  during 
1921. 

Some  of  the  states  have  already  practically  ah 
orbed  their  total  apportionment  of  Federal  aid. 
I  m  these  there  are  the  twelve  states  of  Delaware, 
Florida,  Georgia,  Idaho,  Illinois.  Louisiana,  Mary- 
land, Xew  Hampshire,  Oregon,  Rhode  Island, 
Washington  and  West  Virginia.  States  still  hav- 
ing a  considerable  balance  of  their  apportionment 
available  for  new  contracts  are  the  nine  state-  of 
Alabama,  California,  Indiana,  Michigan,  Mis- 
souri, New  York,  Texas  and  Wisconsin.  In  all 
of  these  last  named  states,  however,  it  is  expected 
that  a  large  mileage  will  be  put  under  construc- 
tion during  1''21. 

\-  indicating  in  general  the  attitude  that  state 
highway  departments  are  now  assuming  the  fol- 
lowing quotation  is  made  from  a  statement  1>\ 
the  Illinois  State  Highway  Department: 

"The  indications  now  arc  that  building  condi- 
tions are  gradually  improving.  We  can  safely 
look  for  cheaper  materials  and  a  larger  supply 
of  labor  at  less  cost,  as  well  as  an  improved  trans- 
portation situation.  It  is  possible  that  during 
the  coming  year  (1921)  we  may  see  the  cost  of 
road  building  decreased  to  the  prices  prevailing 
in  the  spring  of  1919  with  a  possibility  of  even  a 
greater  reduction  in  the  following  year.  It  is 
also  the  opinion  of  the  majority  of  the  prominent 
financiers  of  the  country  that  within  the  next  few 
months  the  forces  now  working  towards  a  read- 
justment in  all  lines  will  bring  about  a  corre- 
sponding readjustment  of  interest  rates,  which 
would  mean  the  ability  of  the  state  to  market  its 
road  bonds  on  a  more  satisfactory  basis  than  at 
present." 

It  may  be  seen,  therefore,  that  while  during 
the  war  and  later  during  1919  and  1920  road  con- 
struction where  possible  to  carry  it  on  at  all  was 
carried  on  under  very  adverse  conditions,  the 
prospects  for  1921  seem  excellent  and  just  now  I 
see  no  cause  for  worry  about  the  progress  of 
Federal  aid  road  construction.  Indications  point 
to  the  construction  of  a  very  lengthy  mileage.  It 
is  very  fortunate  that  this  is  so  because  a  large 
expenditure  for  road  construction  aside  from  the 
very  considerable  normal  benefit  which  it  will 
confer  will  very  measurablv  diminish  the  force 
of  the  rising  tide  of  unemployment.  During  1922, 
unless  additional  Federal  aid  is  granted  there  will 
be  a  very  decided  reaction  in  road  building 
throughout  the  whole  nation.  It  will  be  felt  some- 
what during  the  latter  part  of  1921  and  the  early 
part  of  1922  in  any  event  as  the  states  in  many, 
if  not  most  cases,  must  legislate  to  meet  any  new 
Federal  appropriation  and  the  legislatures  in  quite 
a  large  number  of  states  must  be  called  in  extra 
session  as  they  have  now  adjourned  for  this  year 
and  do  not  meet  again  regularly  for  two  years. 

The  consensus  of  opinion  is  that  the  expendi- 
ture of  Federal  funds  for  road  construction  has 
not  only  been  a  veryr  profitable  investment  due 
to  the  great  increase  of  property  values,  and  the 


extension  of  transportation  to  the  benefit  of  com- 
and  industry,  but  it  has  had  a  large  educa- 
effect,  ha-  encouraged  and  stimulated  state 
and  county  road  construction,  has  promoted  co- 
ordination of  road  programs  in  different  localities 
and  measurably  forwarded  the  adoption  of  better 
standard-  and  better  construction.  As  above 
stated,  projects  already  under  way  will,  within  a 
a  -hoit  tune,  exhaust  the  balance  of  the  Federal 
fund-  now  available,  and  on  account  of  the  tre- 
mendous value  and  importance  of  abundant  good 
highways  for  agricultural,  industrial  and  commer- 
cial interests,  for  their  military  importance  and 
great  value  in  supplementing  overburdened  rail- 
road service,  it  seems  vital  that  the  work  should 
be  extended  and  provision  made  for  it  by  the  as- 
surance of  continued  Federal  appropriations  of  a 
substantial  amount  each  year  for  a  period  of  years. 
Highway  transportation  is  still  far  from  a  well- 
advanced  stage  of  development,  although  great 
forward  strides  have  been  made  in  it.  Highway 
production' has  always  lagged  behind  the  activi- 
ties depending  upon  it.  To-day  on  the  eve  oi 
still  greater  activity  the  pressure  of  industry  is 
such  as  to  threaten  the  collapse  of  our  main  trans- 
portation system.  The  wealth  of  the  nation  has 
been  increasing  at  the  rate  of  approximately  10 
per  cent  a  year  ;  the  basic  annual  production  of 
the  country  has  been  increasing  at  a  rate  in  ex- 
cess of  15  per  cent  a  year;  motor  vehicle  registra- 
tion has  been  increasing  at  the  rate  of  approxi- 
mately 23  per  cent  a  year;  whereas  the  produc- 
tion of  important  highways  has  been  increasing 
at  the  rate  of  about  6  per  cent  a  year.  It  is  very 
evident,  therefore,  that  the  production  of  surface 
roads  is  not  keeping  pace  with  the  increase  in 
wealth  of  the  traffic  of  the  country. 

Federal  aid  has  been  a  very  great  stimulus  to 
highway  production  throughout  the  country.  It 
has  resulted  in  the  establishment  of  state  highway 
departments  in  every  state.  Through  it  has  come 
about  the  training  of  a  body  of  engineers  capable 
of  intelligently  designing  and  supervising  road 
work,  the  co-ordination  of  state  highway  depart- 
ments to  direct  it.  the  development  of  important 
and  abundant  road  building  machinery,  the  pro- 
vision of  a  large  amount  of  construction  plants 
and  equipment  by  the  states,  as  well  as  the  build- 
ing up  of  a  corps  of  general  contractors  who  have 
undertaken  to  do  highway  work.  Through  its  in- 
fluence more  than  forty  states  have  already  estab- 
lished the  system  of  main  roads  that  aggregate 
approximately  8  per  cent  of  the  mileage  of  rural 
roads  in  the  United  States.  It  has  brought  about 
a  better  understanding  of  the  nation's  needs  for 
roads  and  a  better  understanding  of  the  adjust- 
ment of  road  types  to  road  traffic. 

A  large  mileage  of  road  must  be  improved,  and 
while  the  most  costly  and  most  durable  types  are 
being  adopted  for  the  business  centers  it  is  also 
necessary  to  build  a  very  large  mileage  of  lower 
cost  roads  selected  with  proper  consideration  for 
local  conditions  and  requirements. 

It  is  believed  there  is  no  work  more  necessary, 
more  pressing  or  more  vital  to  our  prosperity 
than  a  large  highway  construction  program,  and 
financial  support  by  the  Federal  government 
seems  advisable. 


PUBLIC     WORKS 


Vol.  50.  No. 


Lighting  Highways 

A   new   type   of   reflector  developed   espe- 
cially for  lighting  country  highways. 


One  of  the  features  proposed  for  the  "ideal  sec- 
linn"  of  the  Lincoln  highway,  concerning  which 
much  has  been  said  recently  (see  Public  Works  for 
Feb.  19),  is  the  lighting  of  the  highway  at  night. 
An  important  advantage  of  this  is  the  great  re- 
duction in  accidents  which  would  undoubtedly  be 
effected.  Tartly  because  of  this,  it  would  also 
tend  to  increase  night  traffic  and  thus  relieve  day 
congestion  and  also  increase  the  amount  of  serv- 
ice obtained  from  the  road  and  increase  the  re- 
turns to  the  community  from  their  expenditure 
on  its  construction. 

A  large  percentage  of  automobile  accidents  oc- 
cur at  night  and  a  considerable  portion  of  these 
are  due  to  headlight  glare.  Many  types  of  re- 
flectors and  lenses  for  headlights  have  been  de- 
vised to  reduce  the  danger  from  this  cause,  but 
with  far  from  satisfactory  success.  Undoubtedly 
it  would  be  much  more  desirable  to  have  the  high- 
ways as  well  as  the  city  streets  so  lighted  that 
the  use  of  glaring  headlights  would  be  unneces- 
sary. The  chief  reason  for  not  adopting  this  rem- 
edy is,  of  course,  the  cost  involved. 

The  General  Electric  Company  is  offering  a 
new  type  of  incandescent  lamp  reflector  which  it 
claims  will  permit  the  economical  lighting  of 
highways,  a  test  installation  having  been  placed 
at  Swampscott,  Mass.,  after  months  of  study  and 
experimenting  by  the  company's  illuminating  en- 
gineers, which  installation  is  shown  in  the  accom- 
panying illustration.  Incandescent  lamps  of  250 
candle-power  are  used,  placed  at  a  height  of 
30  feet  at  intervals  of  400  to  600  feet  and  set 
to  so  illuminate  the  roadway  that  there  is 
no  need  for  glaring  headlights.  The  essen- 
tial feature  of  this  lamp  is  a  new  type  of 
reflector  known  as  the  parabolic  nest  highway- 
lighting  unit.  There  are  three  reflectors,  one 
within  the  other  and  by  means  of  these  the  greater 
part  of  the  light  that  would  with  ordinary  re- 
flectors be  reflected  upward  or  on  to  the  adjoin- 
ing fields  is  concentrated  upon  the  road  surface, 
the  rays  making  an  angle  of  10  degrees  below  the 
horizontal  and  giving  the  same  effect  as  an  over- 
head reflector  15  feet  in  diameter.  White  reflect- 
ing surfaces  reduce  the  glare  from  the  lamp  with- 
out  the  aid  of  diffusing  globes. 

The  bracket  holding  the  reflectors  is  adjustable 


PARABOLIC    NEST    HIGHWAY    LIGHTING    UNIT 

in  both  vertical  and  horizontal  direction  so  the 
fixture  can  be  mounted  on  a  pole  close  to  the  edge 
of  the  highway  eir  several  feet  back  from  it,  and 
can,  if  desired,  be  turned  so  as  to  illuminate 
curves  or  hillsides. 

The  cost  of  this  lighting  is  not  stated.  It  would 
seem  that  it  should  logically  be  paid  from  the 
same  fund  from  which  the  highway  itself  is  con- 
structed and  not  be  assessed  upon  the  abutting 
property,  since  it  is  a  benefit  not  to  the  farmer 
along  the  road,  but  to  the  users  of  the  road.  It 
would  not  involve  any  additional  cost  for  poles 
where  there  are  already  telegraph  or  telephone 
poles  along  the  road  at  intervals  of  not  more 
than  600  feet,  but  would  require  not  only  the 
placing  of  lamps  but  the  running  of  wires  for 
supplying  them  with  current  except  in 
where  such  wiring  already  exists.  Wires  run  for 
this  purpose,  however,  can  and  probably  would 
be  used  by  fanners  along  the  highway  for  light- 
ing their  houses  or  supplying  current  for  farm 
and  household  electrical  conveniences. 
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No  End  to  Road  Work  in  View- 
More  than  three  hundred  thousand  miles  of 
rural  public  roads  in  the  United  States  have  been 
surfaced  with  more  or  less  permanent  construc- 
tion at  a  cost  of  more  than  two  billion  dollars. 
This  length  would  give  one  hundred  transconti- 
nental routes  if  concentrated  in  continuous  east 
and  west  lines,  or  one  for  about  every  ten  miles 
of  latitude. 

Lhit  large  as  is  the  amount  of  surfacing  com- 
pleted, there  remains  more  than  seven  times  this 
mileage  that  has  not  yet  been  surfaced.  And  as 
the  country  develops  this  mileage  will  be  added 
to.  There  is  therefore  no  immediate  prospect  of 
road  construction  work  giving  out. 

But  in  addition  to  this,  there  is  an  enormous 
amount  of  maintenance  and  reconstruction  work 
to  be  done.  Last  year  about  fifty  million  dollars 
was  spent  on  maintenance  alone,  and  it  is  realized 
that  even  more  should  be  spent,  and  in  the  future 
must  be  spent,  on  this  class  of  work  if  the  roads 
are  to  be  preserved  from  rapid  and  complete 
destruction. 


Everlasting  Roads 

A  Chattanooga  paper,  in  commending  the  con- 
struction of  a  concrete  highway  in  Hamilton 
county,  Tennessee,  on  the  pay-as-you-go  prin- 
ciple, says:  "The  people  of  Hamilton  county  will 
-ecured  a  permanent  highway — a  road  that 
will  last  forever— twenty  miles,  in' length  within 
the  period  of  three  years,  and  there  wiLl  not  be 
a  bond  outstanding  to  be  taken  up  later  because 
of  it." 

Any  good  roads  advocate  who  tells  the  tax- 
payer that  a  concrete  or  any  other  road  will  Mast 
r"  is  laying  up  trouble  for  himself  and  a 
set-back  for  the  good  roads  movement  when,  in 
two  to  five  years,  the  taxpayers  are  disillusioned 
as  to  the  everlastingness  of  the  pavements.  It 
does  not  pay  in  the  long  run  to  attempt  to  de- 
ceive them,  and  many  are  becoming  wise  to  the 
untruth  of  such  claims. 


Automobile  Fees 


Most  of  the  >tates  are  applying  a  part  or  all 
of  the  fees  received  from  the  registration  of  auto- 
mobiles and  licensing  of  chauffeurs,  operators  and 
dealers,  to  the  maintenance  or  construction  of 
roads.  In  1920  $97,997,160  was  so  used,  which 
was  96  per  cent  of  the  total  amount  of  such  fees 
collected  by  all  the  states.  Even  so,  however. 
such  fees  provided  less  than  a  fourth  of  the  total 
road  expenditures.  Were  the  fees  doubled  and 
all  applied  to  road  construction,  they  still  would 
not  pay  as  large  a  proportion  of  the  cost  as  the 
deterioration  due  to  automobiles  is  of  the  total 
wear  of  the  roadways. 

In  fact,  in  most  states  practically  the  only  wear 
is  that  caused  by  automobiles  and  this  is'  being 
recognized.  Illinois,  Maine,  Minnesota,  Missouri, 
Nevada,  Utah  and  Wyoming  have  adopted  the 
plan  of  capitalizing  the  motor  vehicle  revenues 
for  road  construction,  by  issuing  bonds  and  pay- 
ing interest  or  principle  or  both  from  the  motor 
vehicle  revenue. 


Distributing  Road  Construction  Costs 

The  general  idea  at  the  basis  of  both  federal 
aid  and  state  aid  in  road  construction  is  that 
the  wealthier  sections  should  aid  the  poorer  ones 
in  paying  for  roads  through  their  territories, 
partly  because  these  roads  are  used  as  through 
routes  by  inhabitants  of  the  richer  and  more  pop- 
ulous districts,  and  partly  because  the  prosperity 
or  poverty  of  any  district  reacts  upon  the  entire 
state  and  country. 

Some  states,  however,  have  not  embodied  this 
principle  in  their  highway  laws.  In  Kansas,  for 
instance,  "state  aid"  consists  of  collecting  motor 
vehicle  fees  and  handing  over  to  each  count y  50 
per  cent  of  the  fees  collected  in  that  county,  which 
can  be  used  for  paying  one-fourth  of  the  cost  of 
hard-surface  roads  built  by  the  countv.  In  Ar- 
kansas some  of  the  poorer  counties  receive  so 
little  aid  that  they  are  using  shot  guns  to  prevent 
road  construction  by  levying  of  taxes  equal  to 
a  very  large  percentage  of  the  entire  value  of 
their  farms. 
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State  compulsion  rather  than  state  aid  will 
quickly  rouse  antagonism  to  good  roads  in  place 
of  the  now  almost  universal  approval  of  them, 
and  cause  a   serious  set-back  to  the  movement. 


Practical  Solution  o;  a  Highway  Problem 

Construction  problems,  like  any  others,  must 
be  understood  before  they  are  solved,  and  after 
the  cause  of  the  difficulty  and  the  desired  remedy 
are  determined,  the  simplest  and  most  efficient 
economical  practical  remedies  should  be  devised 
and  applied.  This  is  well  illustrated  by  the  de- 
scription on  page  326  of  the  successful  methods 
for  preventing  injury  by  frost  to  concrete  pave- 
ments adjacent  to  culverts.  The  engineer  and  con- 
tractor, who  is  an  experienced  road  builder,  lost 
no  time  in  attempting  to  prevent  the  natural  ac- 
tion of  the  frost  but  merely  tried  to  remove  the 
conditions  that  caused  this  action  to  be  injurious 
to  his  structure.  He  noted  that  a  certain  part  of 
the  structure  was  necessarily  exposed  to  the  full 
effect  of  the  frost  and  another  part  was  exposed 
to  no  effect.  And  he  therefore  by  a  very  simple 
and  direct  method  provided  for  the  actions  be- 
tween the  two  points  so  that  they  should  be  regu- 
lar and  under  control  and  would  operate  in  a 
way  that  the  structure  was  designed  to  receive 
without  injury.  The  results  were  all  that  he  de- 
sired and  he  has  established  a  construction  detail 
that  may  be  advantageously  adapted  for  concrete 
pavement  in  cold  climate  and  will  save  a  large 
amount  of  injury  to  pavements  and  traffic  and 
costly  repairs  and  maintenance  at  a  moderate 
initial  construction  cost.  Engineers  and  contrac- 
tors should  emulate  this  direct  method  of  investi- 
gation, analysis,  and  design,  and  whenever  the 
work  appears  to  be  unsatisfactory  or  the  behavior 
of  a  finished  structure  is  not  what  is  desired,  the 
reason  should  be  searched  for  and  when  found 
measures  taken  to  eliminate  it  or,  as  in  this  case, 
to  control  it  within  practical  limits,  and  design 
the  structure  to  correspond  with  the  definite  re- 
quirements. Usually  natural  forces  and  opera- 
tions can  be  directed  rather  than  controlled  or 
eliminated  and  the  work  should  be  designed  and 
constructed  so  as  not  to  require  unnecessary  re- 
sistance to  them. 


Pavement  Bids  in  Gary 

Bids  on  paving  work  were  received  on  March 
21  by  W.  P.  Cottingham,  city  engineer  of  Gary, 
Ind.  Sheet  asphalt,  asphaltic  concrete,  asphalt 
macadam,  reinforced  concrete,  and  sidewalk,  curb 
and  gutter  were  bid  on.  The  sheet  asphalt  pave- 
ment consisted  of  1-inch  binder  and  lj^-inch 
wearing  surface;  the  asphalt  concrete  of  a  2-inch 
course  with  no  binder  course.  Each  of  these  are 
to  be  laid  on  the  present  pavement  regraded.  Bids 
were  asked  on  use  of  Trinidad,  Mexican  and  Tex- 
aco asphalts,  and  Trinidad  and  Mexican  asphalts 
combined.  The  reinforced  concrete  pavement  is 
one-coarse,  7  inches  thick.  The  total  of  the  low 
bids  ""   the  seven  contracts  was  about  $150,000. 

All  the  work  is  to  be  paid  for  with  bonds  is- 
sued  upon   completion   of  the  work  against   the 


property  benefited.  Bonds  for  work  on  Delaware, 
Pennsylvania  and  Madison  streets  and  19th  ave- 
nue, in  the  center  of  the  city,  can  be  discounted 
by  the  contractors  at  about  5  per  cent,  says  Mr. 
Cottingham,  but  those  on  the  outlying  streets 
carry  a  much  greater  discount  and  are  not  at- 
tractive. 

Mr.  Cottingham  explains  that  "The  low  bidder 
on  the  sheet  asphalt  pavement  resurfacing  work 
— Municipal  Construction  Company — has  a  plant 
in  town,  left  from  last  season's  work  here,  and 
was  very  anxious  to  secure  the  work  in  the  first 
letting  and  consequently  cut  its  bid  to  make  sure 
of  it  when  it  was  seen  that  there  would  be  some 
outside  bidders." 

This  company  bid  $1.67  on  Trinidad  and  $1.57 
on  Texaco  and  Mexican  sheet  asphalt  on  three 
streets  and  10  cents  more  per  square  yard  for 
each  on  the  fouth ;  while  one  of  the  other  bid 
$1.85  on  Trinidad  and  Mexican  combined  and  the 
other  bid  $3  on  Mexican,  in  each  street.  These 
prices  do  not  include  regrading  the  present  pave- 
ment or  any  work  other  than  the  paving  proper. 

For  asphalt  concrete  the  Municipal  Construc- 
tion Company  bid  10  cents  per  square  yard  less 
than  for  sheet  asphalt  in  each  street,  the  second 
bidder  25  cents  less,  and  the  third  did  not  bid 
at  all.  None  of  these  three  bid  on  work  on  the 
outlying  streets,  where  the  only  bid  was  $2.75 
for  Trinidad  and  $2.60  for  either  Mexican  or 
Stanolind. 

For  reinforced  concrete  a  bid  of  $4.51  was  made 
on  19th  avenue  and  $3.77  and  $4  on  two  outlying 
streets. 

Asphalt  macadam  bids  ranged  from  $3.50  on 
one  street  where  there  was  only  one  bidder,  to 
$2.25  on  another  street  with  two  bidders. 


Federal  Report  on 
California  Roads 

For  several  months  past  there  has  been  severe 
criticism  in  many  quarters  of  the  work  done  by 
the  California  state  highway  department,  the  spe- 
cial criticism  being  that  the  millions  spent  by  the 
state  on  roads  have  been  practically  thrown  away, 
since  the  roads  are  too  narrow  for  the  volume  of 
traffic  using  them  and  too  thin  for  present-day 
truck  traffic. 

Those  defending  the  work  of  the  commission 
maintain  that  the  insufficiency  of  the  roads  is  not 
nearly  as  great  as  claimed  by  their  critics  and 
that  even  if  it  were,  the  commission  was  justified 
in  adopting  this  type  of  construction  by  its  abil- 
ity thus  to  extend  the  road  system  into  all  sec- 
tions of  the  state,  which  would  have  been  far 
from  possible  had  a  wider  and  thicker  road  been 
built. 

The  subject  is  discussed  at  length  in  a  report 
of  the  Bureau  of  Public  Roads,  which  has  re- 
cently been  made  public.  This  report  says:  "That 
the  thin,  narrow  pavement  and  close  grading  en- 
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abled    the    rapid    extension    of    very    serviceable 

miles  of  roads  is  without  question,  and  thai  the 
implied  order  in  the  Legislative  Art  of  190 
manded  extension,  is  equally  evident.  Bei  » 
the  second  bond  issue  was  voted  m  I'M  5,  and  the 
third  in  1919  may,  in  a  sense,  indicate  such  a  ca- 
pacity for  road  financing  by  the  state  as  to  deny 
the  assumption  that  the  state  of  California,  at 
any  time,  was  obliged  to  take  chances  with  thin 
pavement  in  order  to  produce  mileage,  but  it  is 
undeniable  that  the  very  extension  of  the  pave- 
ment developed  sufficient  sentiment  to  provide 
additional  money  in  1915,  and  again  in   1919. 

"So  it  cannot  be  said  in  1920,  in  the  light  of  the 
fact  that  the  great  usefulness  of  the  highway  sys- 
tem is  now  proven,  that  the  state  would  have 
realized  its  usefulness  and  provided  in  equal  vol- 
ume had  not  the  system  been  extended  as  rapidly 
as  it  was,  and  at  some  sacrifice  of  either  tempo- 
rary or  ultimate  durability  to  increased  mileage. 

"Although  for  the  most  part  the  service  ren- 
dered by  the  roads  built  is  still  uniformly  good, 
it  is  very  evident  that  the  state  can  now  well 
afford  to  raise  the  standard  of  construction.  This 
standard  must  satisfy  all  motor  vehicle  operators. 
The  increase  in  the  use  of  the  trucks  will  doubt- 
less for  a  time  be  increasingly  rapid.  It  has  been 
over  500  per  cent  during  the  past  three  years,  and 
will  demand  a  greatly  increased  factor  of  safety 
in   the  pavement." 

The  cost  of  the  roads  to  California  is  declared 
to  be  low.  Prior  to  1917  the  average  price  of  con- 
crete roads,  including  grading  and  structures,  is 
given  as  $1.14  per  square  yard,  which  is  declared 
as  "remarkably  low."  The  price  since  1917  has 
been  $1.84,  which  the  report  says  is  also  low. 

The  cost  of  the  thin  asphalt  surface  is  given  as 
between  8  cents  and  9  cents  per  square  yard.  In 
the  opinion  of  the  Bureau  of  Public  Roads  this 
thin  asphalt  does  not  "serve  a  purpose  commen- 
surate with  its  cost." 

Criticism  of  the  specifications  of  the  Highway 
Commission  is  voiced  in  the  statement:  "The 
original  lean  concrete  mix  of  1 :2l/2  :5  for  a  pave- 
ment should  have  been  abandoned  sooner,"  and 
that  the  requirements  "for  coarse  aggregate  with 
respect  to  size,  grading,  quality  and  cleanliness 
are,  in  the  light  of  recent  development,  somewhat 
inadequate."  It  is  declared  that  the  present  fin- 
ishing can  be  improved.  "The  omission  of  trans- 
verse joints,"  the  report  says,  "appears  to  have 
been  a  justifiable  innovation  particularly  in  a 
frostlcss  country,  but  it  is  believed  that  there 
should  be  exceptions  to  this  practice." 

"The  present  requirements  for  a  1 :2:4  concrete 
mixture,"  the  report  says,  "if  laid  dry  should  pro- 
duce a  good  pavement  for  traffic  preponderantly 
rubber-tired,  but  it  is  noted  that  several  states 
use  a  richer  mix."  The  present  specifications  for 
reinforcement  are  declared  excellent. 

On  the  thinness  of  the  concrete  slab  the  report 
comments  as  follows:  "This  concrete  pavement 
is  the  thinnest  that  has  been  extensively  laid  in 
any  state,  and  would  have  been  rejected  as  too 
thin  in  any  state  subject  to  winter  frosts.  It  is 
one  foot  narrower  than  the  minimum  width  of 
concrete  roads  built  in  most  other  states,  and  it  is 


believed  that  under  present  general  conditions  it 
is  at  least  3  feet  too  narrow." 

Heavier  designed  roads  for  sections  where  the 
sub-grade  is  adobe,  clay  or  adverse  soils  is  also 
advocated  with  a  further  recommendation  for  ex- 
perimental construction. 

The  investigating  engineers  examined  practi- 
cally all  tin-  pavements  in  the  state.  1,305  miles, 
and  classified  them  as  A.  B,  C,  D,  E  and  F;  A 
being  a  pavement  in  practically  perfect  condition  ; 
D  a  pavement  so  cracked  transversely  and  longi- 
tudinally that  numerous  small  slabs  are  formed 
that,  however,  do  not  average  less  than  50  square 
feet  area;  E  a  pavement  in  which  such  slabs  have 
an  area  less  than  50  square  feet  but  in  which 
there  is  no  general  disintegration;  and  F,  pave- 
ments badly  broken  and  with  disintegrated  por- 
tions. They  found  only  12.5  per  cent  of  the  pave- 
ments to  be  in  the  last  three  classes. 

Six  hundred  and  thirty-eight  cores  were  drilled 
in  the  pavement,  these  having  4l/2  inches  diam- 
eter, the  object  being  to  determine  the  depth  of 
concrete,  the  strength,  analysis  of  constituents, 
etc.  "Measurements  showed  a  surprisingly  close 
average  of  50  per  cent  coarse  aggregate  in  both 
the  1:2:4  and  1:2^:5  concrete."  The  depth  va- 
ried considerably,  but  in  general  ran  greater  than 
the  specified  four  inches.  The  average  compres- 
sion test,  corrected  for  cylinders  9  inches  high  by 
4l/2  inches  diameter,  averaged  well  above  3,000 
pounds;  but  there  appeared  to  be  a  slight  decrease 
in  compressive  strength  with  the  age  of  the  con- 
crete. 

It  appeared  that  there  was  little  if  any  de- 
cisive evidence  that  reinforcement  in  4-inch  or  5- 
inch  concrete  has  proved  effective  on  the  adobe 
and  other  adverse  soils. 

The  engineers  believe  that  special  treatment 
will  be  necessary  for  adobe  and  clay  soils  in  ad- 
dition to  increasing  the  thickness  to  5  inches. 
This  may  consist  of  increasing  the  thickness  to 
(>  inches  and  possibly  some  corrective  treatment 
of  the  sub-grade  such  as  mulching  the  shoulders 
to  prevent  evaporation  and  giving  the  sub-grade 
less  crown.  It  is  proposed  that  short  sections  of 
tentative  design  should  be  built  as  frank  experi- 
mental construction  to  determine  the  workability 
and  economical  design  for  roads  on  such  soils. 

The  report  states  that  the  financial  administra- 
tion has  been  "scrupulously  honest,"  that  the  sys- 
tem was  well  planned,  and  that  most  of  the  rea- 
sons for  criticism  were  brought  about  by  an  ef- 
fort to  produce  the  largest  possible  mileage  with 
limited  funds. 


Location.  Grading  and  Drainage  of  Highways 

A  book  with  the  above  title  has  just  appeared 
written  by  Wilson  G.  Harger,  engineer  in  the 
New  York  Department  of  Highways  and  one  of 
the  authors  of  Harger  &  Bonney*s  "Highway  En- 
gineers' Hand-book."  This  is  stated  by  Mr.  Har- 
ger to  be  the  first  of  a  series  of  four  volumes, 
the  other  three  of  which  are  in  preparation,  which 
are  to  cover  the  entire  road  problem  from  the 
standpoint  of  the  constructing  engineer.  This 
volume  discusses  general  principles  governing  the 
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policy  of  highway  programs,  while  the  future 
books  will  be  devoted  to  selection  of  pavement 
type,  methods  of  construction,  maintenance  and 
reconstruction,  detail  methods  of  field  and  office 
work,  and  construction  engineering  and  in- 
spection. 

The  six  chapters  in  this  volume  are  entitled : 
"General  Principles  of  Economical  Highway  De- 
sign," "Proportion  and  Economy  in  Design," 
"Classification,  Route  and  General  Engineering 
Location,"  "Grades  and  Alignment,"  "Cross  Sec- 
tions of  Rural  Roads,  Widths  of  Pavement,  Right 
of  Way  Clearing,"  "Drainage."  These  subjects 
are  discussed  quite  fully  in  278  pages  of  text, 
well  illustrated  by  diagrams  and  appropriate 
photographs,  maps  and  detail  sheets,  and  contain 
a  considerable  amount  of  tabulated  data  of  vari- 
ous kinds.  Throughout  there  is  evidence  that  the 
author  is  familiar  from  practical  experience  with 
the  subject  of  which  he  writes.  It  is  believed 
that  no  student  or  practicing  engineer  in  high- 
way work  can  fail  to  obtain  much  valuable  in- 
formation from  this  book. 


Preventing  Cracks  in 

Concrete  Pavements 

Near  Culverts 


Well  drained  stone  foundation   of   gradu- 
ated depth  eliminates  injurious  frost  action 
by  regulating  displacements. 


Considerable  damage  is  often  done  to  concrete 
pavements  near  culverts  because  of  the  irregular 
action  of  the  frost  in  displacing  the  culvert  and 
the  adjacent  pavement.  When,  as  is  usual,  the 
foundations  of  the  culvert  are  carried  below  frost 
line  and  the  foundation  of  the  pavement  is  not 
carried  below  frost  line,  the  action  of  the  frost 
under  the  pavement  results  in  a  heaving  motion 
which  raises  the  pavement  while  the  foundations 
of  the  culvert,  being  below  frost  level,  are  not 
raised.  This  causes  a  relative  vertical  movement 
between  the  pavement  and  the  culvert  which  re- 
sults in  shearing  the  concrete  if  no  expansion 
joint  is  provided  along  the  edges  of  the  culvert. 

The  top  of  the  culvert  remains  at  the  normal 
elevation  while  the  pavement  is  raised  more  or 
less  according  to  the  depth  of  the  frost  line,  the 
amount  of  material  frozen  above  it,  and  the  se- 
verity of  the  frost.  When  the  pavement  is  laid 
directly  on  the  earth,  or  with  a  considerable  vol- 
ume of  porous  surplus  material  beneath  it  that 
can  be  saturated  and  frozen,  the  heaving  action 
may  raise  it  from  ^  inch  to  lj/2  inches,  as  was  the 
case  at  a  culvert  on  route  A,  section  1,  of  the 
New  Jersey  State  Highway,  which  is  illustrated 
by  sketch. 

This  condition,  of  course,  exposes  a  sharp 
transverse  edge  of  concrete  to  impact  and  attri- 
tion, and  causes  it  to  be  worn  and  rounded.  When 
the  ground  thaws  and  the  pavement  settles  again 
in  the  spring  and  summer,  it  in  turn  exposes  a 


sharp  corner  of  the  culvert  which  is  similarly 
worn  and  rounded,  making  a  transverse  gutter 
across  the  full  width  of  the  pavement.  The  pave- 
ment does  not  settle  quite  to  the  original  position 
on  account  of  the  loose  materials  filling  in  under 
it,  and  the  defect  once  started  grows  worse  and 
worse  and  is  a  menace  to  traffic. 

PREVENTING   THE   INJURY 

Although  it  is  not  practicable  to  eliminate  the 
action  of  frost  along  the  entire  roadway  nor  to 
prevent  displacement,  both  can  be  done  for  lim- 
ited distances  and  the  movements  can  be  so  ad- 
justed and  regulated  as  not  to  injure  the  pave- 
ment. This  has  been  successfully  accomplished 
as  shown  by  detail  E,  and  by  the  plan  and  section 
which  illustrate  the  correction  applied  by  the 
John  B.  Harrop  Company,  engineering  contrac- 
tors, Garfield,  N.  J.,  to  the  New  Jersey  road  that 
was  injured  as  shown  in  detair  F. 

Acting  on  the  principle  of  the  total  elimination 
of  the  displacement  of  the  pavement  adjacent  to 
the  culvert  and  the  gradual  increase  of  displace- 
ment from  the  culvert  to  a  remote  point  on  each 
side  of  it  where  it  becomes  equal  to  that  of  the 
regular  road  surface  without  concentrating 
stresses  or  rigidly  maintaining  fixed  positions, 
Mr.  Harrop  treated  the  pavement  for  a  distance 
of  80  feet  longitudinally  each  side  of  the  culvert 
so  as  to  control  the  frost  action  over  this  space 
of  a  total  length  of  170  feet,  reducing  the  frost 
action  gradually  from  normal  at  the  extremities 
to  nothing  at  the  center. 

This  was  accomplished  by  excavating  the  en- 
tire length  of  the  section  to  form  inclined  planes 
starting  at  sub-grade  at  the  ends  and  descending 
to  at  least  18  inches  below  sub-grade  and  below 
frost  line  at  the  culvert.  The  inclined  surfaces 
were  first  covered  with  2  inches  of  cinders  or 
coarse  sand  well  tamped  and  having  at  the  cul- 
vert a  width  4  feet  greater  than  that  of  the  pave- 
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ment,  and,  at  the  ends  of  the  section,  a  width 
equal  to  the  regular  width  of  the  pavement. 

On  these  inclined  surfaces  broken  stone  lyi  or 
2l/2  inches  in  diameter  was  filled  in  up  to  sub- 
grade  level  fur  the  whole  length  of  the  section. 
The  stone  near  the  culvert  was  well  tamped  with 
hand  rammers,  and  all  of  it  was  placed  in  layers 
and  thoroughly  rolled.  The  rolled  surface  was 
covered  and  sealed  with  sand  or  stone  screenings, 
providing  a  solid  surface  to  support  the  concrete 
pavement  up  to  th  second  expansion  joint  each 
side  of  the  culvert. 

After  the  concrete  pavement  was  restored  up  to 
the  culvert,  the  drainage  under  ran  freely  through 
the  broken  stone  and  escaped  through  weep  holes 
in  the  culvert  wall,  preventing  freezing  in  the 
stone  fill. 

As  the  fill  extended  below  frost  line  at  the  cul- 
vert, no  movement  took  place  here  and  the  sur- 
face of  the  pavement  remained  always  at  the  same 
elevation  as  that  of  the  culvert  thus  developing 
no  dislocation  or  strains  between  the  two  adja- 
cent structures.  As  the  depth  of  the  stone  fill  di- 
minished on  each  side  of  the  culvert  the  bottom 
of  the  stone  fill  gradually  rose  above  the  frost, 
resting  on  porous  material,  greater  and  greater 
quantities  of  which  might  freeze  and  heave  the 
concrete  pavement  more  and  more  as  it  receded 
from  the  culvert  until  at  last  the  maximum 
amount  of  heaving  was  permitted  at  the  second 
expansion  joints,  where  divergence  between  the 
horizontal  and  inclined  surfaces  of  adjacent  pave- 
ment slabs  could  take  place  without  injuring 
them.  The  displacement  here,  however,  was  the 
same  as  that  of  the  untreated  pavement  and  at 
the  first  expansion  joint  beyond  thp  culvert  the 


displacement  of  both  sides  of  the  joint  was  also 
the  same  so  that  no  injury  or  relative  movement 
of  the  surface  of  the  pavement  occurred,  and  no 
matter  what  the  position  or  the  total  amount  of 
upheaval,  the  two  slabs  nearest  the  culvert  on 
both  sides  always  maintained  horizontally  or  in- 
clined positions  without  injury  to  themselves  or 
the  expansion  joints. 

The  increased  width  of  the  bottom  of  the  stone 
fill  at  the  culvert  was  provided  to  prevent  earth 
from  being  washed  in  under  the  edge  of  the  con- 
crete. The  work  described  above  has  proved  very 
satisfactory  and  cost  (in  1920)  about  $250. 


Increased  Bighway  Costs  in  Oregon 

The  rapid  increase  in  wages  and  prices  on 
highway  work  in  Oregon  during  the  years  1915  to 
1920  is  very  clearly  shown  in  the  tabulation  which 
appears  below.  These  prices  are  all  strictly  com- 
parative and  represent  average  prices  on  mate- 
rials F.  <  >.  B.  Portland,  Ore.,  and  average  wages 
paid  on  highway  work  in  the  immediate  vicinity 
of  Portland. 


ITEM  1915  1916 

Labor    Day  2.00  2.50 

Man   and   Tram Dav  5.00  5.50 

Trucks    Hour  2.50  3.00 

Cement    Net    Bbl.  1.90  1.95 

Asphalt    Net    Ton  14.50  14.00 

Steel    (Reinforcing    Cwt  3.30  4.50 

Lumber     M-FBM  32.00  38.00 

Powder    (40%)    Cwt.  14.00  16.43 

Sand    Cu.    Yd.  .60  .75 

Gravel    Cu.    Yd.  70  .90 

Broken    S                               Yd.  1.15  1.15 

Freight   (25-mile  haul)    Ton  1.20  1.20 


1917 

1918 

1919 

1920 

3.00 

3.50 

4.S0 

5.00 

ISO 

6.00 

8.00 

9.00 

11.00 

i  n 

3.25 

3.50 

3.50 

3.50 

w 

2.79 

2.79 

2.79 

3.60 

90 

15.55 

19.50 

23.50 

24.00 

$5 

6.00 

4.90 

4.40 

5.00 

50 

40.00 

50.00 

65.00 

65.00 

100 

2L50 

22.2S 

19.75 

21.05 

so 

1.00 

1.10 

1.25 

1.50 

150 

1.00 

1.10 

1.25 

1.5  1 

115 

1.25 

1.45 

1.KS 

2.00 

75 

1.20 

1.50 

1.50 

1.90 

SO 

Road  Improvement  and  Drainage 


Data  from  more  than  500  counties,  furnished  by  county  highway  officials,  giv- 
ing the  total  mileage  of  roads ;  miles   graded,   macadamized   or   graveled,   or 
otherwise  improved ;  the  miles  drained  by  deep  side  ditches,  miles  drained  by 
underground  drains,  and  some  details  of  drainage. 


The  data  given  in  the  table  which  occupies  the 
next  few  pages  have  been  furnished  us  during  the 
past  few  weeks  by  engineers  and  other  officials  in 
charge  of  county  highway  work  in  nearly  all  of  the 
states.  While  not  all  of  the  counties  in  the  country 
are  represented  here  by  any  means,  the  number  is 
sufficiently  great  and  scattered  over  the  country  with 
sufficient  uniformity  to  give  a  general  idea  of  con- 
ditions throughout  the  United  States. 

Following  this  table  is  another  giving  information 
concerning  statewise  conditions  furnished  by  state 
highway  officials,  and  among  the  data  in  this  latter 
table  will  be  found  the  miles  of  improved  roads  and 
miles  of  unimproved  roads  in  the  state.  One  of  the 
rather  remarkable  features  of  these  figures  is  the 
considerable  number  of  states  in  which  the  mileage 
of  improved  roads  is  aproximately  10  per  cent  of  the 


total  mileage  of  roads  in  the  state;  this  being  the 
more  remarkable  when  we  notice  in  the  county 
figures  the  great  variations  in  this  respect,  some 
counties  having  less  than  one  per  cent  of  their  mile- 
age improved,  while  others  have  nearly  100  per  cent 
improved. 

Another  interesting  feature  is  the  considerable 
amount  of  public  roads  in  many  of  the  states  which 
have  not  even  been  graded.  In  general,  however, 
about  30  per  cent  to  50  per  cent  of  the  roads  are  re- 
ported as  having  been  graded. 

In  spite  of  the  recent  development  of  hard  surface 
highways,  it  will  be  noticed  that  by  far  the  largest 
part  of  the  surfacing  reported  from  the  various 
states  is  macadam  or  gravel,  there  being  almost  ten 
times  as  much  of  this  as  of  all  other  kinds  of  im- 
proved surfaces. 

(Continued  on  Page  334) 
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ROADS   UNIMPROVED,  IMPROVED,  AND  DRAINED 

Note:  Quantities  are  given  in  miles  unless  otherwise  stated 


County    and    State 


ibai 


Total 
miles  of  Miles 

jblic  roads     graded 


Macada  m     Otl 


nds       — Miles  drained  by — 
improved     Deep  side  Underground 
surface  ditches  drains  Kind  of  drainage 


Calhoun    1.100 

Conway     "76 

Monroe     2.400 

Montgomery     650 

Pike    1.200 

Arkansas: 

Jackson     250 

Lincoln     150 

Polk     290 

Saline     350 

Scott     300 

Sevier     220 

Van    Buren    300 

California: 

Fresno    5,000 

Glenn    600 

Madera    2,000 

Solano    750 

Sutter     600 

Ventura     600 

Colorado: 

Blhert     200 

Logan     4,200 

Ouray     300 

Rio    Blanco    450 

Rio  Grande   350 

Routt    1.800 

Wild     7.S00 

Connecticut : 

Bethlehem    180 

Greenwich     ISO 

Hamden     400 

New    Haven    15 

New  London,  1 

Windham    }  1,068 

and    Tolland  I 

Florida: 

Bay    250 

Bradford     500 

Duval     200 

Escambia    1,500 

Flagler     140 

Pinellas    395 

Idaho: 

Ada    600 

Bannock    1,000 

Boise    500 

Butte     550 

Caribou     t  .  383 

Custer     526 

Hist.    No.    1 324 

Idaho     500 

Power    700 

Illinois: 

Adams      1  650 

Calhoun    350 

Carroll 700 

Christian     1.269 

Clark     1,000 

Coles    865 

Crawford     800 

De     Witt     732 

Fulton    1.500 

Henderson     619 

Jackson     1,500 

Jasper    900 

Jersey    634 

Kane    Sfi5 

Madison    1,175 

M;i  nun     1,200 

Massac      400 

MoDonoueh   1,095 

McHenry    1,00s 

Monroe    600 

Piatt    600 

Pike    

Plllankl    &    Alexander..  9G5 

Richland     800 

Saline    «oo 

Schuyler    800 

Scott     400 

Stephenson    ....    1.080 

■White    1.002 

Williamson     SfiO 

Woodford    900 


3,000 

540 

1.500 


100 

3,000 
100 


none 
15  sand  clay 
150  sand  clay 

none 
none 
none 
none 
none 
none 
none 

none 


cone.  &  cei 
30 
150 


100 

100 


24  0 
very  little 


none 
none 
none 
none 
none 
none 


D.    S.    V.    pipe 
shallow  side  ditches 
none 


250    No  hard  surf.  rds. 


Iron  culvts.  used 


none  

26     Land  drainage  drains 
wooden  box  &  vitr. 
drain  tile 


5 

3  cement 
2  mac. 

3 

30 

289 

13.5  cone, 

3 

5.5  bit.  mac. 

160 

fiu  ctay 
gravel 

none 

300 

none 

300 

....    i 

0- 

l  _'  brk.,conc 

tile  sewer  pipe 


rubble  drain 


10  gravel  zy„  cone. 

5  rock  none 

50  95  vitr.  br. 


none 

7  gravel 

none 


324 
150 

350 

235 
none 

10(1 


SO  gravel 
100 


none 

V.C  P.  wooden 

on 

dges  for  drainage 
openings 

none 

n  0  n  e 

open    ditches 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

s 

i.ir  ditches  &  cu  v. 

none 

700 
1,00.0 

600 
nearly  all 

300 
1,800 

400 
1,000 

700 
all 

300 
all 

800 

all 

500 
1,000 

150 

350 
2.000 

all 


none 
130 
175 


40 


none 


SO  oiled  earth 

25  pavement  1,000 

50  brk.  pave,    all  graded  rds 
poorly      50    90  gravel,  5  cone,       .....         practically    nun 
none 


4  in.  &  6  in.  farm  tile 

laid  3  ft.  to  4  ft.  <lp. 

on  one  side  of  id    '" 

side  ditches 

tile 


100 
none 
750 


non,- 
100 


30 
none 
%  mi.  brick 
none 


89.5 

none 
none 

314  cone. 

1%  cone. 
7  brick 

1  '-  con,-. 

none 


very  few 
400 
100 


50 


short  stretches 
300 
300 


none 

none 

none 

40 


none 
300 

50  only  those  showing 
decided   seepage 
600                        1 
500  


tile 


tile 
ti'e 
tile 


none 
tile 
tile 

tile 
til,- 

tile 


750 

600 
all 

890 


none 


none 
'  100 


tile 
mostly  open  ditches 
at  roadside 
tile.    %  ml.    brick 
lateral   gravel   drains 


Aran.  16,  1921  P  U  B  L  I  C    WORKS 

liOAlis  UNIMPROVED,  IMPROVED,  AM>  DBAINBB — (Continued) 


Jounty   ami    State 


Total 

of  Miles 

public  roada     p  aded 


Macadam     Other  kinds       — Miles  drained  by — 
or  of  improved     Peep  side  Underground 

gravel  surface  ditches  drains 


Kind  of  drainag. 


Indiana  i 

Clinton     889   I  I  all 

Crawford    1.6O0  I  50 

Decatur    •    750  7  50 

Dubois    1"" 

Fulton    2,000 

Howard    850 

Jackson     1,600  1,450 

Jennings     1,000  nearly  all 

Madison     i  1,100 

Montgomery    .... 

Morgan     1,000 

Newton     634  600 

Putnam    1,200-1,800           .... 

Ripley    6, 

Shelby    1  .... 

St.    Joseph    834  all 

Tippecanoe    9so  976 

Vigo     S.iO  150 

lomi 

Allamakee     1,100  35 

Appanoose    1.008 

I:,  ton     1.160  100 

Bremer    864  5 

Buena     Vista      1.100  170 

Cass     1,500  5 

Cedar     950  14 

Cerro  Gordo    1.074  75 

Chickasaw    1.100  1,000 

i  May     1,000  205 

Crawford     1.390  131 

Dallas    1,100  70 

Delaware     '. 600 

I  les    Moines    761.6  50 

Dickinson    350  80 

Dubuque    1,000  50 

ICmmet    750  106 

Floyd      1.000 

Grundy    1.000  300 

Guthrie    ....  .... 

Hamilton    1.000  91 

Harrison     170.5  14 

Iowa     1,226  730 

Johnson     1.100  800 

Kossuth     1,800  50 

Linn    1.400  10 

Lucas     800  100 

Lyon    l  199 

Madison     1,130  1.50 

Mahaska     1,100  100 

Marshall    ....  .... 

Monona    1,368  7 

Monroe     500  10 

Montgomery     990  15 

Muscatine     742  32.80 

O'Brien     1.125  860 

Palo    Alto    822.36  160 

Pocahontas     115.7  21.4 

Sac    1,100  150 

Scott     695  50 

Tama    140  20 

Pnion     1.325  all 

Van  Buren    700  200 

Wapello     1,200  10 >.'. 

Warren    1,100  none 

Webster   102  9 

Winneshiek    1,000  none 

Worth     800  300 

Kansas! 

Allen      1.056.5  B0   I 

Anderson     1.152  all 

Atchison     92S  all 

Barber     1.115  400 

Barton     1,873  1,221 

Brown     1.159 's  none 

Cherokee     1,185  1,000 

Crawford     1.190.58  all 

Elk     1,000  700  ' 

Ellsworth     121  all  dirt  surfaced 

Finney     1,050  325 

Geary    630  370 

Graham    1,400  300 

Greeley     250  80 

Harper    180  all 

Johnson    1.020  all 

Kingman    1,500  216 

Labette    1.40O  210 


l>M. 

none 

none 

1 

none 

none 

495 

10 

650 

750 

60 

1.1 

none 

none 

100 


mc.&vibr.   -•  or  :; 


none  

t'ery  few                 side  ditch  A: 
cross  drains 
none                         none 
tile 
8                     red  drain  tile 
1           tile  drains,  burned 
clay  field  tile 
none      side  ditches  not  deep 
enough, many  filled  up 
none  

none  

■30  

J  tile 

none  

none  

clay  drain  tile,  also 
some  trench  drain 
75  tile  where  a  J  ft. 

ditch  is  insufficient 
:>  6-in.  tile 


none 
none 
none 


none 


none 


142 

none 

none 

none 

48 

none 

30 

none 

1  cone. 

45 

none 

30 

4 

99 

none 

!0.16 

11.56  eon 

6 

none 

2 

earth 

90 

none 

none 

none 

none 

none 

none 

done 

13.5 

27 

■■■■*■: 

none 

none 

8 

0 

none 

none 

none 

none 

3~00 

5-in..  6-in..  s-in 
drain  tiles 

125 

15 

tile  drains 

none 

all 

tile  drain 

none 

none 

4,.,, 

very  little 

clay  tile 

260 

tile  drains 
(clav  &  conc.l 

)  J" 

tile  drains 

none 

150 

cone. 

or  clay  drain  tile 

some  surf,  water  inlet 

3 

none 

1, 

300 

6-in. drain  tile 

none 

20 

tile 

almost  all 

15 

farm  tile 

none 

20 

6-in.  tile 

100 

1.200 

100 


tile 
tile 
tile 
tile 
vit.  tile 
6-in.  tile 


tile  drains 


tile 

6-in.  tile 

none 

clay-tile-drains 


111    IIS 

0.4 

111.57 

tiling 

none 
.1 

1     2  ft. 

below 

shldr.        25 

5-in.-24-in.  el..-:  >>c 
cone,  tile  drains 

14 

2  cone.  pav. 

3 

30 

drain  tile  with 
numerous  ditches 

63 

none 

Mime  in 
each  mile 

6-in.  drains-tile 

80 

none 

300 

75       5 

-in.-12-in.  tile  drain 

70 

8  bi 

2  brick, 

ise  for  brick 

15 

tile  drains 

none 

none 

all 

5 

tile 

none 

none 

none 

6-in.  tile 

none 

mine 

all 

1 

6-in.-lo-in.  tile 

none 

none 

4 

5 

tile  drain 

none 

none 

none 

none 

none 

0.5 

none 

15 

6-in.  tile  w.  intakes 

none 

none 

none 

none 

50 

none 

none 

30 

tile  drains 

42.5 

0.92  cone. 

none 

none 

IS 

none 

all 

none 

6 

3  W 

100 

Vs 

tile 

12 

none 

none 

3 

■>  'i 

160 

none 

none 

none 

none 

none 

side  ditches 

130 

all 

none 

side  ditches 

28 

none 

1.140 

none 

20 

700 

5 

10 

saiul  cln  v 

none 

none 

10    S 

coi 

brick 

5 

none 

none 

n  1 1  n  i 

200 

none 

culverts 

none 

none 

none 

none 

none 

25 

none 

none 

none 

25 

100 

short  stretch 

es                tile 

none 

30  sand  clay 

6 

none 

20 

none 

60 

none 
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ROADS  UNIMPROVED,  IMPROVED,  AND  DRAINED — (Continued) 


County   and    State 


miles  of  Miles 

public  roads     graded 


Macadam     Other  kinds       — Miles  drained  by^— 
or  of  improved     Deep  side  Underground 

gravel  surface  ditches  drains  Kind  of  drainage 


Kansas    (continued): 

Lyon    240 

Marion     1.700 

McPherson     1.S69 

Meade    770 

Mitchell    1.132 

Montgomery     '      „ 

Nemaha    1,460 

Norton     1.501 

Osage    1,153 

Pawnee     1H:i'i 

Russell     1.500 

Sedgwick      1,958.92 

Shawnee    986 

Smith    1.820 

Stafford    1.200 

Wabaunsee    1.500 

Kentucky: 

Allen    300 

Barren     '•  1.300 

Bracken    400 

Daviess     7o0 

Fleming    700 

Gallatin     250 

Hopkins    670 

Mason     400 

Montgomery     300 

Morgan    1.200 

Oldham    250 

Owen    600 

Pike    310 

Rockcastle     500 

Shelby    450 

Whitley    400 

Louisiana: 

Avovelles     600 

Caldwell     150 

Maine: 

Knox    3.000 

Maryland: 

Kent     425 

Massachusetts : 

Athol     140 

Michigan: 

Alger     300 

Cass    :.  1.600 

Dickinson 150 

Eaton     1,200 

Emmet     800 

Grand    Traverse    

Kalkaska    200 

Lapeer    

Luce     350 

Macomb    1.300 

Mason    300 

Missaukee    685 

St.  Joseph    

Minnesota: 

Aitkin    260 

Big    Stom-     436 

Blue   Earth    200 

Brown     900 

Carlton     700 

Carver     240 

Chippewa    960 

Chisago    850 

Cottonwood     1.300 

Dodge     906 

Faribault    1.200 

Goodhue    900 

Grant    110 

Hubbard     

Leant!    750 

Jackson    1.364 

Kandiyohi    1.200 

Lac   Qui   Parle    1  300 

Lincoln    l.oon 

Lyon     l.«20 

Marshall      .... 

McLeod     800 

Millelaoe    123 

Nicollet     745 

Nobles     •  •  •  • 

1,200 

Redwood    245 

au     2.633 

Stearns      2,100 

.      500 

Stevens      1.53.3 

Swift     1.500 

Wadena    600 

Winona     650 


200 
100 

1,400 
700 
700 

1,100 
500 
500 
173 

1   I  KM 


dirt 
none 
cone. 


none 

none 

2  gravel 

none 


all  temporal 

500 

1,000 

75 

500 
300 
107% 
350 
155 
23  graded 
300 
130 


60 

200 
275 
104 
300 
155 

mac. 
300 
130 

none 
125 
400 

"\2 


•      35 

7 

10 

20  mac. 
10 

35 
175 
80 
230 
27 
100  gravel 

180  100 

....       100  gravel 
120  37 

300  266   • 

220  190 

some  on  all         138 
78  78 


none 
none 
none 

crushed  stone 
none 


50 
200 


200 

250 

80 

250 


200         4 
400 
111.5 
all  somewhat   1 
400 


40 
300 
200 
500 


0  grav. 
gravel 
gravel 
gravel 


150 
4.5 
100 

75 

150 
420 
100 
141.75   141.7 


220 

ISO 

1,000 

300 


125 

52 

117 

4.". 

5  grav. 

87 
i  gravel 

50 

i  gravel 

190 

i  gravel 

500 
i  gravel 
gravel 
i  gravel 


none 
8.5  oiled 

none 
5  sand  clay 


none 
none 

5  cone. 
none 

top  soil 
none 
none 

4  cone. 


none 
none 


li'  aurf.  treated 
none 
none 


all 

none 

500 


earth 

none 

none 

none 

none 

1 

25 

very  few 

5  stone 

none 

none 

none 
none 
none 
none 


none 
none 
none 

none 
none 


none 

none 
none 
none 


none 
none 
none 


none 
few 


; 

none   all  that  is  graded 
none  200 


none 

none 
md  clay 


130 


.  .  .  .  3  gravel 

125        45.2  mac.  n 
52  3  gravel 


none  none 

5.599  cone.  none 

7.4  cone.   75  by  drainage 

ditches 

3  sand  clay  25-30 

9  cone.  3.2  brk.        100 


natural  slope  wl 
medium  ditch 
none 
ordinary 
none 


none 


stone  &  concrete  cul- 
verts, pipe  culverts 


corrugated  &  V.C. 
pipe;  concr.  culverts 


4-in.-6-in.underdrain 


12-in.  lS-in.  vit.  pipe 
open 


clay  &  cem.  tile  dr 


tile,  cement,  clay 

6-in.  tile 
cross  tile  drains 

cement  &  clay  tile 

tile  drains 


tile 

none 

cone,  tile 

tile 

tile 

clay  &  cone,  tile 


none 

none 
none 
fiO  tile 
drains 
none 
none 
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'•"unt>    and   State 


Total 
miles  of  Miles 

public  roads     graded 


— Miles  drained  by — 

le  Underground 
ditches  drains  Kind  i 


A  <  la  ins     .  .  . 

I  lenton    .  . 
I.ai  a>  -i  te 
Lincoln    .  . 
Lowndes 


237 
300 
700 
100 
1.000 


11.8 
300 
1C0 


none 
none 

tH.Il.. 

none 
75  sand  clay 


I  ».S.C  V 
iron  pu 


Carti  i 
C<  dar 
Clark    - 


Macon    ... 

Mississippi 

Ozark  . . . . 
Perry  .... 
I 'lit  nam 

Rails    

Schuyler 
St,    Claif    . 
Sullivan      . 


Montana: 
Bea verhead 
Big   Horn    . 

Blaine    

i  larbon  . .  .  . 
•  'hiiiiteau  .. 
Fergus 
Flathead  .. 
Granite  .  .  . 
Hill 


Prairie    

Stillwater     . 

Teton    

Valley    

w  heatland    . 
Yellowstone 

ebraaka: 

\iu  Hope 
i  iaki 


YV; 


New    Jersey: 

Burlington 
Cumberland 

n unterdon 
Mercer    


Passaic     . . .    

Southern    Division 

Sussex      


200 

400 

1  [00 

I  II  III 


185 


n..ne 

none 

1711 


none 


816       all  partially         none 
some  fairly  well 



1.000         all  somewhat 

100  none 

950  400 

400  all  to  some  extent   none 
900  all        50  grave] 

625  all  none 

....  500  4 

1.200         small  amt.  none 


i 


1.200-1.300 

L.S 

6.000 

4,500 

2.000 

350 

800 

Madison    1.100-1,400 


1.200 
600 
500 


:  Mm 
;o 

2.500 


Deuel    co.  i 

i  lodge '. 

Hooker    

K  in  i  ■■ 

Morrill     


o.  is  15x31  '.', 

412 

1,080 

1.064 

55 

14 

1.500 

l.i 

200 

75 

1,300 

900 

500 

25 

1.100 

60 

200-300 

100 

900 

600 

1.500 

350 

700 

600 

1.000 

100 

ISO 

1,800         50  gravel 


3  gravel 

none 

21-22  grav. 

10  gravel 


gravel 

none 
none 
none 
none 
none 


none 
none 
none 


none 
dirt 


none 
none 


none 
none 
none 
2  cinder 


150 

20 

none 

240 

15  gravel 
15 

none 
none 

206 
1,000 

39 
1 

none 
1  cinders 

220 

Sim 
200 
250 
175 

27  gravel 

l 

3.3 

10 

none 
none 
none 
none 

none 

nunc 
dirt 


211 
220 

950 


130    15  bit..  60  i 


lone 
119 


many 

il      all  I 

none 

well  drained 

37 

none 

125 

none 

none 

all  those  drain 

ed    

none  but 

none 

lading 

all  shallow 

none 

200 

70 

Vt 

none 

none 

none 

none 

none 

none 

all 

none 

all 

all 

none 

r                 20 

none 

1,200 

none 

612 

none 

80 

none 

20 

none 

20 

none 

20 

none 

5 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

nosl  of  grad.  rd 

.       ..r.. 

100 

none 

125 

none 

nunc 

none 

1 

none 

".|| 

none 

50 

none 

125 

20 

none 

10«3 

none 

100 

none 

none 

none 

135 


grader  side  dl 


none 
none 

tile 


natural  drainage 


side  ditches  culv. 


ditches  made  by 
blade  grader 


side  ditches  wit! 

drains,  culverts 

cone,   pipe 


open  ditches 

none 
open  ditches 


ditches 
open  ditches 


S-10  in.  drain  tile 


French  drains 

French  drains,  tile 

drains 

French  drains 

French  drains 

stone,  &  6-in.  tile 

and  stone 

4-6  in.  pipes.  "0  in. 

deep,  in  stone  filled 

trench 


1  layuga    .  . 

Chenango 
Franklin    . 
Jefferson 
Madison 
Monroe     .  . 

Nassau     . . 
Niagara     . 


Orleans 
Oswego 
Otsego 

Yates      . 


1.746 

135 

2,200 


720 

1.714 

.251.50 


7  5  ■  . 

mac   160- 

15 

cone 

small  sec 

g  ravel  300 

1.746 

105 

65 

1,500 

25 

600 

I 

too 

60 

none 

1  422 

100 

1.330 

1.038  mac  . 
244  gravel 

8 

70 

46.65 

18 

2 

4    brick.  ST. 

50 

gravel 

nearly 

all            1% 

cone 

..  150  oiled. 

200  W. 

B.  &  stone 

720 

720 

337 

425 

none 

146.75 

13 

cone. 

.  2.01  Tor 

20 

10 

700 

2 

tile 
tile  &  French 
drains 

4-6  in.  tile 
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County   and    State 

Total 

miles  of 

public  road 

Miles 
s     graded 

Macada 

or 

gravel 

it     Other  kinds 
of  improved 
surface 

—Miles  d 

Deep  side 

ditches 

rained  by — 

Undergroun 

drains 

d 

Kind  of  drainage 

North    Carolina: 

1.400 

800                  none                      10                 

150                     75                         35    all  that  is  glad 
100                     10                 50  brick 

200                  109                         20                 

40                 none               12  asp.                     25 

500-600      350  grav.                 none                 .... 

200                  none      50  sand  clay                   30 

50                 none                 none                 

500         50  gravel    300  sand  clay              .... 
250                none                   no                

200             16  mac.                      90          all  shallow 
40                       2                   none                      12 

500                    10                  none                   125 
500         40  gravel                 none                    150 

200                       5                   none                      10 

20                  none                 none                      20 

100                none                none                     20 

500  dirt              none                 none 

half                 none                                                50 

50%                    50        6  clav  surface              10 

100         10  graVel                 none                none 

all                   900    5  brick.  11  mac.        all.  but 

not  very  deep 
....        35.6  mac.                    100 
60  gravel 

IS                     12                           6                 

700                   700                         25                 

all                   720                      158                      60 

569.75             420.25             1.04  cone.              none 

700                   620                           3                        5 

10                 62.87    72.79  brk..  10S1  cone.      50 

26                 12.5                     13.5                none 

1,069.91          1,044.08                   26  v  13                        8 

400      41.2  gravel                 30.70                  S-ln 
248.30  mac. 

700                .5                     all 

all                   all                8  brick     all  1  in.  to  2 

in.  deep 

882.88             323.88               IS  brick               .... 

417             597.25                   none                     all 

560. 9S   182.03  mac.                3.5  marl.                100 

330.59  gravel 

39.89                     15                     7.55                 39.89 

650                    245                          20                  

400                   425                         26                    150 

500                 1  brick                  501 

60                  4.75                   16.30                        1 
95%                   200        12  cone.  8  brick        100% 

639.6                  22.9                        5.3                 

587                1  cone.                 

800-900              244           3  brick.  6  cone.        130 

900                   503                         4J                    500 
11  dragged              16      58  brick,  36  cone 

450                   350                        40                    300 
200                 102.6                    47  74 
all                   661                      6%                     all 
....             20  mac.          2.4S  cone.              none 
900                    144                             9                     500 

600                none      25  sand  clay                I"" 

200                none                

Kim                    :>,7                  none                .  .>.  . 
350                  none                 none                    350 

2                     .....                       all 

200                  none                 none                      25 
5,000                  none      7  cone  &  asp.              all 

175                  none                 none                 

148                 none                 none                    14S 

22s              1  cone.    16  sand  clay              ..... 

7  5            5  gra\  el                   ,  ,    .  .                   

200         5  gravel              

214                  none                      64                      51 
300                    3                    150         very  few 

210                  noii.                  none                 none 

500     16crushed       200  gravel                   80 

rock  &  gravel 
Mini                    700           40  asp.  cone.                900 

7:1                     33                   none                      79 

r.nii                 260                    100               

200                   200    10-20  hard  surface    

250                    5%                     none                      all 

511                           8                             20                          50 

....                   250    1  1  eon.-..  11  bit           none 

none 
ed   none 

none 

10-25 
none 

none 
none 

none 
none      ti 

none 
none 
none 
none 
none 
none 
none 

300 

none 

4 
none    . 
none 
none 
none 
65 

none 

none 

none 
none 

990 
4,100  lin.  ft. 

200 

14 

75 

none 

very  little 

none 

none 
none 
none 
none 
none 

none 

none 
none 
none 

none 

350 

cross  culve 

none    cr 
none 
in 

Craven 

200 

800 

120 

tile 

...      1,500-1,750 

tile  &  metal 

200 

200 

ditches 

1.200 

450 

700 

drain  tile 

700-S00 

North  Dakota: 

1,000 

iangular  &  fiat  bot. 
ditches 

500 

1.800 

1,100 

Ohio: 

970 

clay  tile 

tile 

900 

side  ditches 

878 

farm  tile 

990  04 

none 

1,251 

none 

Darke     

.  .  .     1.292.56 

.     1.116.30 

1,000 

field  tile  in  gravel 

in  side  ditch 

tile 

650 

tile 

...     1, 0110.74 

1,019 
1.410 

tile  &  French  drns. 

open  ditches 

tile 

Richland    

1.310 

field  tile 

950 

clay  tile 

tile,  with  cinder 

Trumbull    

1.171 

or  gravel 
tile 

drain  tile  ' 

Oklahoma! 

2,500 

tile  con.  with 
catch  basins 



2.10)1 

2,200 

1  4S0 

1.845 

ide  dl  tehees  -1-5  ft. 

300 

culverts 

1,500 

culverts 

271 

700 

culv   where  needed 

Oregon: 

1.300 

1.250 

metal  culverts 

cross  drains  of 

eon.-    &  wood 
Is    flitch  &  culvert. 

500 
300 

iron  &  cone. 

550 

iss  drns.  &  culverts 

310 

Yamhill     

tile 

April  16,   1921 
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Mai  kin. Is       — Mil. -s  drained  by — 

Miles  or  of  Improved     Deep  aide  rndcrground 

surface  ditches  i 


Kind  of  drainage 


lyU 


Ai  tnstrong    .      .  

Erie     

Monroe    

Pottei     

Warren    

Kin. •!.■    InIiiimI: 

Bristol       

Providence     

south   Carolina: 

i  i '  eenwood    

Mi ii  Hi    Dakota: 

Claj     

i  lodlngton    

1  lorson    

Custer     

i  is  vison     

Daj     

<  tree/or]     

Haakon    

Hanson    

Jackson    

LI  ncoln    

M''i  look    

Miner    

Minnehaha    

Perkins    

Spink     

Stanley   

Tripp    

Pnion     

Walworth    

Yankton      

Tennessee: 

Bedford,   Coffee  and 
Moore     

Benton    

Coche   

Greene    

Hamilton    

Lewis    

Lincoln    

M,  M  inn     

Monroe    

Tipton    &    Lauderdale. 
Texas: 

\  -  i nsas     

Mosque     

Callahan    

'  !a  meron     

I  ':i  rson     

i  lolorado 

Dlcklns    

Edwards     

Fori   Bend    

ales     

Harris    

.loh  nson    

Limestone    

Madison    

Milam     

Montague    

Robertson     

1  took  wall    

San   Augustine    

Shackelford    

Tarrant     

Trinity     

"'lute      

Wise    

Vermont : 

Bennington    

Orange     

Windham     

Virginia: 

Augusta     

Brunswick     

Campbell    

Fairfax      

Nansemond    

Scott    

Washington.! 

Adams    

Kenton     

Clallam     

Clarke     

Orant     


1.280 

'.    

BOO 

MM 


I 

1,600 
1,200 
1. 100 
1.500 



I     00 

1  III 

3,500 
250 
870 
210 


sun 

i  500 

9011 


821 

266.3 

190 

r 

700 
1,500 

fiOO 

900 

300 

900 
2.000 

500 

son 

250 

350 
1,200 
200-250 

300 

400 

779 
1.406 


1.000 
125 
200 


1.97s 

2.100 

G00 

2,250 


all  gravel 


i,  !6 

16 

150 

16 

200 

to 

160 

v 

.•in, 

1 

-  ,  l  vel 

! 

none 

i  ,i  grs 

,1, 

,,.,„. 

zoo 

none 

200 

20 

200 

10 

150 

11% 

,. 

6b 

gravel 

158 

none 

half 

none 

200 

none 

500 

none 

none 

none 

2  ,  ., 

none 

o  mac, 

200  gravel 
200 


ion   ri.v;   gra 


d.ri' 

so  me 
mostly  al ' 

2" 

15 

all 

117 

10 

15 

none 

none 

■.in 
150 

none 

l,o,!, 

tile  underdrain- 
diteh.  tilled  with  gravel 


storm  BC 
..pen  throat 


4-6  In.  farm  tile 


none 

nun.. 

m- 

tal  culverts 

te 

none 
none 

til 

-,1 

none 

various  places  on 
ditches 
none 


IIHI  Hill 

138.5  54.5  gravel 

none  non, 

200  is 


264 

S  r, 
210 


none 

15 

none 

none 

140 

none 

none 

none 

none 

none 

none 

not  much 

none 

none 

none 

none 

" 

nolo- 

non.- 

none 

none 

none 

none 

22 

4 

none 

ii 

none 

10 

none 

none 

5C 

i  1" 

none 

llolle 

none 

inn 

all 

none 

none 

none 

30% 

none 

none 

lloll, 

none 

none 

sou 

none 

none 

•  cone. 

20 

none 

none 

all  tha  t  are 

g  i  ...I, id 

none 

n  o  ne 

;,,i 

none 

;a  nd  cla 

v               all 

none 

none 

none 

none 

none 

SI 

none 

none 

all 

200 

none 

none 

none 

none 

none 

20 

none 

n,  me 

none 

none 

1  76 

none 

none 

•ii  a  Inage  with 

none 

d 

itches  on  grade 

none 

none 

none 

none 

none 

30 

none 

12.0 

none 

none 

llolle 

all 

none 

10 

107 

none 

7 

10 
all  drained 

"' 

350 

100 

200 

none 

200  soil 

none 

68 

2  2  mac.. 
15  soil 

i  cone. 

all 

100 

7  2 

S  eon,'. 

all 

mo 

30 

5 

2., 

200 

45 

235 

2S2 

235 

1,500 

200 
gravel 

none 

2  n 
all 

400 

250 

50  hard  surface, 

25 

■•:; 

cone.  27  bit. 

800 

400 

0.1  cone. 

ISO 

160 

none 

50 

tile  drns.  cem.  tiles 


metal  &  eone.  culvts. 


metal  &  cone,  culvts. 


little  required 
none 
cone,  culverts,  corr. 
&  vit   pine 


none 

open  ditches 

none 


non. 


"V"  shaped  filled 
with  loose  stone 
loose  Jointed  pipe  in 

ditch  filled  with 
gravel  ,t  lnok.  stone 
stone  drains 


none'  

68         T>.  C.  pipe.  corr.  iron 
pipe.  cone,  culvert 
none  

nolo  

200      cast.iron  pipe   corru 
gated  metal  *  el  ax- 
none  

none  none 

none  

V<       shallow  side  ditches 
.v-  frequent  pipe  culvrts. 

'"4  4-'6'in'.'t'pe 
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lty  and  i 


Macadam     Other  kinds       — Miles  drained  b> 

or  of  improved     Deep  side  Undergr 

gravel  surface  ditches  drain: 


Kind  of  drainage 


w  Mshiimton    i  continued) : 

Jefferson    200 

Lincoln     3,100 

Okanegan     1,700 

omish    l. 

Wahkiakum    no 

\\  es1    Yircinin: 

Boone    94 

Bronke     180 

Cabell     

I  !a  Hi. m n      616 

Hardy     TOO 

Mercer     432 

Mineral     700 

Morgan     350 

Nicholas    600 

Ohio     200 

Pocahontas    600 

Randolph    1.500 

Summers     500 

Ta  I  lor    50 

Wayne     94 

Webster    101 

Wetzel     1,220 

Wfsconntn: 

Adam!!     1.120 

Bavfield     

Calumet    637 

nnnn     2  (inn 

Forest     "75 

Grant    2.000 

Iron    124 

.Tefferson,     1.400 

Juneau    1.235 

l.a    Crosse    360 

La   Favette    1.200 

Lincoln    850 

Natrona     900 

Portage     250 

P.iverside     1.509 

Sauk    .... 

Trumpealeau    1.25(1 

Vernon     1  630 

Waushara     2r.O 

Wv  online: 

Weston     400 


50 

150 

none 

none 

5 

6  in.  tile,  porous 

..'"i 

210 

none 

none 

1,200 

12u 

none 

practically  all    corrugated  steel 

reinf.  cone,  pipe 

730 

6 1)0 

130  cone. 

130 

50 

50 

none          nearly  all 

none 

culverts  on  hwy.  & 

armco  galvanized 

12 

none 

none 

none 

none 

stone  &  cone,  culvts. 

45 

10 

14 
50  brick 

90 

I  i  •■ 

none 

none 

150 

5 

none 

300 

lis 

60 

none 

none 

lis 

70 %  V.  C.  pipe. 
30%  galvanized 

-a 

5  gravel  4 

cone.  12  bit.  mac 

96 

corrugated  iron  cone, 
vit.  pipe,  wood 

1 1:'- 

none 

none 

none 

124 

none 

100 

50 

200 

50 

4  in.  farm  or  vit   tile 

in  ditch  under  gravel. 

stone,  etc. 

20 

15 

none 

18 

vit.  clay,  gal  v.  & 
cast  iron 

50 

.i  cone. 

1.500 

none 

none 

43 

1.9  m 

side  ditches  8  in   be- 

low subgrade  5  ft.  out 

3%  brick 

none 

not  much 

46 

%  slag 

10  brick 

94 

all  improved  &     cone.  V.C.P.  & 

parts  of  o 

thers    cor.  met.  culvs. 

none 

none 

20 

none 

dry  rubble  masonry 

56  2 

1 ! :  mac.  1 

3  con.'.  &  brick 

mo 

4 

4  0 

not  deep 

none 

214 

150 

4511 

3  crushed  rock 

= 

none 

1    3.IH 

20 

5 

mine 

198  7 

6 

j 

vit.  tile 

150 

7  5 

200 

100 

17%  sravel 

3  iron  or. 

i  ml  clay 

none 

none 

150 

150 

cone 

6-in.  tile 

250 

1  grave', 

3  5  mac. 

35  clay 

2 

tile 

260 

15  bit. 

185  mac. 

none 

mme 

1  ■". 

40 

none 

none 

S-in.  tile 

6nn 

2  50 

none 

BOO 

none 

(00 

m  gravel. 

51'.  con.-'. 

1  bit. 

15  0 

40 

.  5 

150 

i 

rock  drains 

43.7  mac. 

105  gravel 

1.254  9  dirt 

none 

none 

sha'to-v  cutters 

266 

OJ   .1 

6  cem. 

6-in.  tile 

350 

150 

10 

5 

4 

tile  drains 

300 

10 

20 

100 

50 

30  mac. 

10 

D 

tile  &  storm  cross 
drains 

100 

none 

none 

all 

none 

(Continued  from  Page  327) 

One  of  the  most  important  matters  connected  with 
road  improvement  is  that  of  drainage,  but  very  few- 
states  or  counties  have  even  approximated  the 
amount  of  this  kind  of  work  that  is  desirable.  In 
the  latest  report  of  the  committee  of  highway  ex- 
perts appointed  to  determine  general  specifications 
for  an  "ideal  section"  of  the  Lincoln  highway,  it  is 
stated  that  the  committee  with  surpising  unanimity 
declared  "that  the  dangerous  open  ditch,  at  present 
found  along  the  greater  proportion  of  our  country 
roads,  shall  go.  The  ideal  section  will  be  drained 
by  catch  basins  and  submerged  tile  under  the  earth 
shoulders."  Of  the  several  hundred  counties  re- 
porting on  the  matter  of  deep  side  ditches,  we  find 
"<>  per  cent  reporting  such  ditches.  Some'of  these 
report  both  deep  side  ditches  and  the  use  of  under- 
ground drains,  about  34  per  cent  of  the  counties 
reporting  the  greater  or  less  mileage  provided  with 
underground  drainage,  although  GG  per  cent  report 
no  use  whatever  of  this  method  of  draining  out  the 


road  bed.  There  are,  of  course,  considerable  areas 
and  possibly  whole  counties  where  little  if  any  sub- 
surface drainage  is  necessary,  but  anyone  familiar 
with  highway  work  throughout  the  country  knows 
that  on  a  considerable  percentage  of  even  the  im- 
proved highways  sufficient  attention  has  not  been 
paid  to  the  subject  of  keeping  the  sub-grades  dry. 
The  last  column  tells  briefly  some  of  the  methods, 
kinds  and  sizes  of  pipes,  etc.,  used  in  draining  roads. 

These  include  double-strength  vitrified  pipe, 
vitrified  clay  pipe,  land  drainage  tile,  wooden 
boxes;  "4-inch  and  6-inch  farm  tile  laid  3  feet  to 
4  feet  deep  on  one  side  of  the  road";  gravel 
drains;  French  drains:  "5-inch  to  24-inch  clay  and 
concrete  tile  drains  ;  catch-basins  and  sewer  pipe  ; 
4  to  6-inch  pipe  laid  30  inches  deep  in  stone- 
filled  trench.  Perhaps  the  majority  report  tile 
drains  4  to  8  inches  diameter.  For  culverts  vari- 
ous materials  were  reported,  including  concrete, 
rubble,  tile,  cast  iron,  corrugated,  "armco,"  steel, 
galvanized  and  wood. 
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South  Carolina  Highway 
Department 


Procedures  adopted  for  making  surveys  and 

plans  and  for  maintaining  roads.     General 

features  of  design. 


Stimulated  by  the  general  country-wide  enthu- 
siasm for  better  highways  and  influent  ed  in  some 
cases  by  the  requirements  necessary  for  securing 
federal  aid,  practically  all  of  the  states  now  have 
stale  highwaj  commissions.  Several  of  these  are 
entirely  new  features  of  the  state  government, 
while  many  others  have  been  modified  by  adopt- 
ing plans  of  organization  and  details  of  executive 
and  administrative  features  that  have  been  found 
desirable  by  experience  of  other  states. 

One  of  the  recently  changed  highway  commis- 
sions is  that  of  South  Carolina,  which  although 
created  in  1916,  was  modified  by  an  act  approved 
March  10,  1920.  The  commission,  shortly  after 
that,  appointed  Charles  H.  Moorefield  as  its  state 
highway  engineer,  his  services  beginning  on  July 
1  of  last  year. 

To  comply  with  the  state  law  and  to  insure  the 
most  effective  development  of  state  highways,  it 
was  necessary  first  to  lay  out  a  system  of  con- 
necting highways  throughout  the  state  and  to 
make  surveys  and  plans  for  such  work  as  was 
contemplated  for  immediate  construction.  This 
was  done  expeditiously  and  by  December  31  con- 
tracts had  been  completed  on  25  miles  of  hard- 
surface  roads  and  335.6  miles  of  gravel,  top  soil 
and  sand-clay  roads.  In  addition  the  bridge  di- 
vision had  prepared  plans  for  53  bridge  struc- 
tures, of  which  11  were  completed  during  the 
year  totaling  619  feet  of  reinforced  concrete  and 
306  feet  of  timber.  Contracts  had  also  been  let 
for  2,056  feet  of  concrete  and  steel  bridges,  958 
feet  of  reinforced  concrete  and  565  feet  of  creo- 
soted  timber. 

SURVEYS    AND    PLANS 

Every  survey  involved  consideration  of  the 
probable  future  development  of  adjacent  lands ; 
type  of  surfacing  to  be  used  immediately  and 
probable  future  type;  surface  drainage  and  sub- 
drainage;  connections  with  other  roads;  adjust- 
ing grades  to  existing  bridges,  railroad  tracks, 
water  mains,  sewers,  etc.;  elimination  of  railroad 
crossings;  avoidance  of  dangerous  curves  and  ex- 
cessive grades.  In  every  feature,  cost  of  construc- 
tion was,  of  course,  given  serious  consideration. 

After  making  preliminary  location,  the  actual 
staking  out  is  begun.  Stakes  are  set  at  each  100 
feet  and  also  at  humps  or  noticeable  depressions, 
on  the  banks  of  ditches  and  streams,  etc.  Curves 
in  alignment  are  calculated  and  staked  out.  The 
position  of  property  lines,  nearby  houses,  railroad 
tracks,  fences,  canals,  streams',  telephone  and  tele- 
graph poles,  woods,  etc,  are  noted  and  measure- 
ments taken  so  they  can  be  shown  on  the  plans. 
A  sufficient  number  of  stakes  are  referenced  so 
that  they  can  be  replaced  if  disturbed. 


Following  this,  levels  are  run  and  the  right-of- 
way  cross-sectioned  for  at  least  25  feet  on  either 
side  of  the  road  limits.  Following  this  a  system 
of  check  levels  is  run,  generally  by  an  independ- 
ent line  of  bench  levels,  and  if  discrepancies  are 
found  it  may  be  necessary  to  run  a  third  line  of 
levels. 

Each  survey  party  is  usually  composed  of  three 
men  employe. 1  by  the  state  department  and  two 
furnished  by  the  county.  The  chief  of  the  party 
studies  the  route,  selects  the  location,  sees  that 
the  party  sets  the  stakes  at  proper  points,  checks 
the  calculations  and  notes  made  by  the  instrument 
men,  makes  recommendations  as  to  proper  sizes 
and  location  of  culverts  and  bridges,  makes  a  daily 
report  to  the  office  of  the  department,  and  ar- 
ranges for  board,  lodging  and  transportation  for 
the  party.  In  difficult  situations  or  in  case  of 
t  by  property  owners,  he  calls  upon  the 
chief  of  survey,  and  if  the  latter  cannot  adjust 
matters  in  the  field  he  takes  them  up  with  the 
state  highway  engineer. 

During  1920  the  stale  department  had  from 
one  to  six  survey'  parties  operating.  These  par- 
ties surveyed  a  total  of  370  miles  of  road  in  20 
counties  at  an  average  cost  of  $92. 77  per  mile. 
In  addition,  the  completed  plans,  not  including 
bridge  plans,  cost  $61.30;  making  a  total  average 
cost  of  $154.07  per  mile  for  surveys  and  plans. 

The  plans  were  prepared  by  the  drafting  di- 
vision. For  each  road  there  was  prepared  plan- 
profile  sheets  and  cross-section  sheets,  and  detail 
sheets  of  all  bridges  and  culverts  except  pipe  cul- 
\  erts.  Each  sheet  of  plan  and  profile  shows  3.000 
feet  of  road.  The  plan  is  placed  at  the  top  of 
the  sheet  and  shows  all  curves  with  their  length 
and  degree,  the  position  of  bridges,  culverts, 
fences  and  other  physical  features,  the  name  of 
property  owners  and  their  property  lines,  and  the 
location  of  the  old  road  and  branch  roads.  The 
profile  shows  the  elevation  of  the  ground  at  each 
stake,  elevation  of  bottoms  of  streams  and  ditches, 
sizes  and  elevation  of  culverts  and  bridges,  both 
those  to  be  left  in  place  and  those  to  be  in-tailed, 
the  elevation  of  highesl  known  water  -<  >  far  as 
this  could  be  ascertained,  and  the  grade  elevation 
proposed  for  the  finished  road. 

The  cross-section  shows  the  present  ground  sur- 
face at  right  angles  to  the  survey  at  each  stake 
and  the  outline  of  the  proposed  cut  or  fill.  The 
area  of  the  cut  or  fill  is  calculated  and  used  for 
computing  the  volume  of  grading  necessan  . 

The  best  record  made  by  a  draftsmen  of  the 
department  forces  in  turning  out  completed  plans 
was  about  34  hours  per  mile  of  finished  plan, 
this  not  including  plans  for  bridges  or  culverts. 
There  were  several  changes  in  the  drafting 
force  but  that  employed  during  the  year  was 
equivalent  to  16.2  men  employed  for  the  full  year. 

MAINTENANCE 

The  state  had  under  maintenance  during  the 
year  411  miles  of  road,  of  which  6.9  mile-  was 
asphalt  concrete.  4.0  bituminous  macadam,  15.1 
cement  concrete,  4.4  gravel.  70.7  sand-cla) 
top  soil.  1  waterbound  macadam.  Part  of  these 
were  maintained  by  the  gang  system  and,  part  by 
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patrol,  11  counties  by  the  latter  as  against  31  by 
the  former.  $66,519  were  spent,  giving  an  average 
maintenance  cost  of  $161.71  per  mile. 

The  floating  gangs  were  equipped  with  motor 
trucks,  road  machines,  drags,  etc.,  and  were  used 
either  on  unusually  long  roads  or  on  several 
roads.  The  patrol  organizations  generally  con- 
sisted of  patrolmen  who  lived  along  the  road  on 
which  they  worked  and  who  were  equipped  with  a 
small  road  machine  or  road  drag,  small  tools, 
etc.,  but  furnished  their  own  team  and  wagon. 
It  is  expected  that  the  patrol  system  will  gradu- 
ally be  extended  over  a  large  proportion  of  the 
roads  under  state  maintenance.  The  funds  re- 
ceived for  state  maintenance  consist  of  80  per  cent 
of  the  motor  vehicle  licenses  received  from  the 
several  counties. 

ROAD    DESIGN 

The  department  has  not  adopted  inflexible  rules 
for  designing  and  constructing  state  roads,  but  en- 
deavors to  adapt  each  project  to  local  conditions 
so  as  to  get  maximum  value  for  funds  expended. 
In  general  it  aims  to  adopt  road  locations  that 
will  not  need  to  be  changed  in  the  future  under 
any  traffic  developments;  to  avoid  and  eliminate 
railroad  crossings ;  afford  adequate  accommoda- 
tions to  traffic  with  respect  to  grades,  width  of 
roadway,  sharpness  of  curbs,  etc. ;  and  secure  the 
greatest  practicable  durability  by  effective  drain- 
age, possibility  of  proper  maintenance  and  suf- 
ficient width  of  right-of-way. 

In  general,  it  has  made  the  right-of-way  not 
less  than  50  feet  wide ;  the  minimum  width  of 
roadway  28  feet  on  embankment  and  32  feet  in 


cut ;  a  minimum  of  16  feet  width  of  hard  surfac- 
ing with  18  feet  ordinarily ;  a  limiting  grade  of  5 
per  cent  for  lengths  of  more  than  600  feet  and  6 
per  cent  when  the  length  is  less  than  600  feet  and 
the  view  is  open ;  minimum  grade  for  side-ditches 
one-half  of  1  per  cent;  maximum  curvature  of  12 
per  cent  in  rolling  country,  and  in  hilly  and  moun- 
tainous country  such  that  a  clear  view  ahead  can 
be  had  for  at  least  150  feet,  with  curves  sharper 
than  6  per  cent  banked  and  widened  where  hard 
surface  is  used.  Surfacing  is  made  12  inches  thick 
at  the  center  and  4  inches  at  the  edges  for  top 
soil ;  10  inches  at  the  center  and  4  at  the  edges 
for  sand-clay ;  8  at  the  center  and  6  at  the  edges 
for  concrete ;  6-inch  concrete  foundation  for  as- 
phalt surface,  8  inches  thickness  for  stone  base, 
and  2  inches  thickness  of  asphaltiu  concrete  sur- 
facing. In  designing  ditches  and  culverts  in  hilly 
country  it  is  assumed  that  a  15-inch  pipe  will 
drain  3  acres,  an  18-inch  pipe  5  acres,  a  24-inch 
pipe  8  to  10  acres,  a  30-inch  pipe  10  to  15  acres, 
and  a  36-inch  pipe  15  to  30  acres.  In  rolling 
and  flat  country  larger  areas  can  be  drained. 

Bridges  are  required  to  be  designed  so  as  to 
carry  2  to  15-ton  trucks,  have  a  width  of  roadway 
of  18  feet,  and  be  built  of  either  concrete,  steel  or 
creosoted  timber,  with  a  strong  preference  for  the 
first.  The  unit  strengths  assumed  are:  for  con- 
crete, 650  pounds  per  square  inch  in  compression  ; 
steel,  1,600  pounds  per  square  inch  in  tension  or 
compression,  with  the  customary  corrections  for 
compression  in  long  columns ;  creosoted  yellow 
pine,  1,350  pounds  per  square  inch;  loblolly,  1,200 
pounds  per  square  inch. 


State  Work  in  1920  and  1921 


Figures  giving  the  amount  of  highway  work  done  in  the  several  states  last 
year  and  contemplated  for  this  year,  together  with  the  money  available  for  the 
latter.    Also  mileage  of  improved  and  unimproved  roads  in  the  several  states. 


Within  the  past  few  weeks  we  have  received  from 
highway  officials  of  the  several  states  replies  to  a 
questionnaire  which  we  sent  them  asking:  "Amount 
of  each  kind  of  pavement,  number  of  bridges  and 
other  highway  work  completed  by  state  forces  or 
under  state  supervision  in  1920."  "Amount  of  such 
work  contemplated  in  1921."  "Money  available  for 
state  expenditure  on  highways  in  1921."  "Miles  of 
improved  and  of  unimproved  roads  in  your  state." 
"Changes  made,  for  this  year's  work,  in  the  speci- 
fications for  road  work  that  were  in  force  in  1920." 
The  data  are  tabulated  on  the  following  page. 

These  replies  show  that,  in  spite  of  the  unfavor- 
able conditions  of  last  year,  most  of  the  states  did 
quite  a  little  amount  of  road  work.  However,  the 
majority  of  them  expect  to  do  considerable  more 
this  year  than  they  did  last.  As  to  the  ami  units 
available,    these   are   seen   to   range,    for   individual 


states,  from  $1,400,000  to  $60,000,OUU,  totaling 
about  $600,000,000.  It  is.  of  course,  understood 
that  these  sums,  while  available,  will  in  few  cases 
be  entirely  expended  this  year ;  in  fact,  in  many 
cases  the  sum  mentioned  is  the  total  available  for 
two  years  or  more  to  come. 

Many  of  the  state  officials  did  not  pretend  to  have 
figures  for  the  mileage  of  improved  and  unimproved 
roads.  In  such  cases  the  figures  given  by  us  are  those 
published  by  the  Bureau  of  Public  Roads  and  are  pre- 
sumably as  nearly  correct  as  it  is  possible  to  esti- 
mate them.  These  show  about  10>^  per  cent  of  all 
the  roads  in  the  states  classed  as  improved. 

Not  many  of  the  states  have  made  any  radical 
changes  in  their  specifications,  but  a  few  have  done 
so.  A  discussion  of  these  will  be  given  in  a  later 
issue,  there  being  insufficient  space  available  this 
week  for  that  purpose. 
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Amount  ^    conter 
plated    in    1921 


m.  •  -    : 

Miles  of     unim- 

improved  proved 

available        roads         roads 

. :        in  state    In  state 


asphalt,    29.U3     gravel     an.l 
i  i  .it.  36.  16   -and  c  ay,  ::  l  9  gi  ad- 

oncretu    l>riil 
$1,623,466.57. 


Idaho    .  . 
Illinois 


Kansas    . 
Kentucky 


Maine     .  .  . 
Maryland 


52.0    paved,     93.9     sand-clay.    8.2 

i     (c) 

10  paved  highways,  380  rocked  & 
traveled  rd„  300  earth,  7  bridges 
(a). 

341   hard  surf.   rds..  56.77  grading, 
0  brid 

'.  04  bit.  concrete.  12.696  concrete 
pavement,  2.44  reinforced  cone., 
2.66  2-course  cone.  2.39  brick.  13 
bridges — total  cost,  $1,032,183.26. 
16.6  paving.  105.5  gravel,  309.8 
grading. 

16.6  brick.  35.6  cone.  13.3  mac, 
26.3  gravel,  23.8  earth. 
101.2  earth.  52.1  gravel,  110.6 
mac.  1.4  bit.  mac,  13.4  rock  as- 
phalt. 6.7  concrete,  2.0  brick,  1.5 
cinder,    100.1    surface    treatment. 


Massachusetts* 
Michigan    


lso    gravel.    IS    bit.   macadam. 
sn.45    cone.      2.60     sheet    asphalt. 
I  i  Is    sheet   asphalt  on   mac.   base 
6.50   mac,   19.38   gravel. 


Minnesota 
Mississippi 
Missouri    .  . 


Montana 
Nebraska 


Nevada    

New    Hampshire. 


North  Carolina. 
North  Dakota.  . 
Ohio   


204.23  gravel,  25.7  mac.  9.0  bit. 
mac.    9.r,    I,  rface,    in. 7    cone  , 

S.S  bit.  cone.  0.7  sheet  asphalt, 
n.4    brick. 

59  concrete,  19  asphalt  concrete. 
12  1  earth,  2  S  cone.   142.1  gravel. 
115.7   earth   grading.    145.2   gravel. 

27.7  mac,  5.6  chert.  2.0  chats. 
"■2    bit.    mac.    2.7    warrenite    (a). 

19.8  cone,  197.3  gravel,  75.3  grad- 
ing. 

6  1-2  brick,  8  cone,  56  sand  clav 
23  gravel,  1.215  earth  grading.' 
$200,000  bridges. 

13.8  cone,  64.3  gravel,  89.0  grad- 
ed.   6    bridges. 

is  11  gravel,  12.40  crushed  grav- 
el. .52  earth.  6.41  grading,  1.05 
hit.  macadam,  2.51  mac,  4.93  asp 
98  miles. 

109.4  gravel,  43.1  crushed  stone 
24.1  grading.  IS  9  concrete.  22  0 
caliche   (a). 

84.3  concrete.  64  9  bit.  macadam. 
23.5    macadam.    3.9    gravel. 


524    earth.    43    gravel. 
S6.Z    brick.    12.9    bit.    concr..    71  8 
bit.    mac.   35.0   pi.  concr..  46  "    re- 
in.-cone,  69.5  mac.  20.4  mac    sur- 
face   treated. 


Oklahoma* 
Oregon.  . . , 


Pennsylvania  .  . 
Rhode  Island  .. 
South    Carolina. 


16.4  cone.    167.7    bit.    cone.    275  0 
mac,   474.8  grading.   107  bridges 
325.6  reinf.-cone.   1.1  plain  cone. 

58.5  bit.  top  on  cone  base  17  4 
brick.    1.9   sheet   asp..   9.3    mac 

-  mac.  12.9  bit.  mac.  10.2  bit 
con.,  1  cone,  0.5  sheet  asphalt. 
10    bridges. 

25.1  hard  surface.  335.6  gravel, 
top  soil,   sand-clav. 


Utah*     

Vermont* 
Virginia*     .  . 
Washington 


West  Virginia 
»  isconsin     .  .  . 


JJ?  ,ch.ert-  7.0  "cone.  "43.5  mac. 
-4  b  bit.  mac,  5.8  rock  asp.,  36.2 
"rading 

7.1  cone  pavement,  173.94  gravel 
.rushed  stone  w.  bit.  topping! 
J  ■  gravel  or  crushed  stone. 
1 1.9  )..  sand  .day  or  shell.  109.56 
.■•a  ding  &  cone,  drainage  struc- 
ture,    :■    bridges    (a). 


16:  s    crushed   rock   &  gravel.   53  4 
cone,  2.0  asp.  mac.  1.7  warrenite. 


1  .  1     asphalt,     1  -.;  s     travel.  -67. 
sand-clay,    65.1    bit.    mac. 


to 


$397,500    earth.    $7,050,000    gravel, 

100      mac,       J  I 
etratlon  mac.  $2,76? 

con.-..    $2,160, :onc  .    {1.1 1"  

.,,  Idges  —total    cost,    116.803 

31  Topeka  on  cone,  437  cone,  34 
oiled  mac.  1  bit.  cone,  280  grad- 
ing  (a). 

20  concrete  46  gravel,  51  grading 
1.93    grading,    16  J9    gravel,    13.57 
mac,  6.28  bit.   mac  .  .28  bit.  cone. 
3.74   cone 
11    penetration    mac..    48    cement 


Wyoming 


623  earth.  624  gravel,  126  top  soil 
88    concrete. 
mc.   1.1   bit .   80   grave'     70(1 


10  earth.  $9.oou.ooo  gravel. 
$2,000,000  mac.  $2,000,000  pene- 
tration   mac  .    $3,600,000    asphaltlc 

...on    concrete,    $1,- 
'  .1     cost,    $21.- 


fa) — Inc'udes    1919 
Information    not 


and   1920.     (b)— Includes    1921    and 
furnished    by   state   officials   but  de 


56    uncompleted   contr 
expected    to    be    let. 


id     surfaced     roads.     78  18 
1. ..lint   .v   51    bridges   to  be  com- 
ork. 

..I  and    bridges  plus  I""   mi. 
now    under   contract. 


:'..::      paving.      456      gravel.      1.860 

1  ,  tdlng 
::s.2    brick,    94.8    cone,    24.8    mac. 
15.0  gravel.  55  6  earth. 
10   cone,    60    bit.    or   rock    aspha't. 
:...    mac    2:.    gravel.    7".    earth,    50 
other    types 


.000         48,039 



1.557         12.443 


6.000.000b      1.400        23.600 
S.S65.517       9.910  85.090 

5.000.000      35,000        60.000 


About    100    miles 


95   bit.    mac.   958   gravel.   54    mac. 
47   brick.   108  cone    1  hi 

41  cone.  1.4  bit..  555  gravel.  177.7 
grading,    10   bridges. 
50    paving.    60    gravel.    1.200    earth 
grading.    $200,1100    bridges.    $300.- 
000   culverts. 


:■•.. , 

1.880 

101.820' 

20.000.000* 

1.640* 

109.320' 

14.490* 

1; 

-.• 

7.600.000 

3.525* 
3.235* 

21.863" 
20,012' 
13.090" 

• 
35.000.000 

9.100 
10.S70* 

:'•  5  -  1 
63.050" 

7.080* 

2.s50« 
7.740* 

79.280" 
1 

■ 

5.200,000 

500 

59.500 

6.000.000 

1.550* 

80.000 

1  380.000 
2.500,000 

200 
1.500 

1.900 
13.500 

16.000,000 
4.000,000 

6.050 
1.960 

s  767 
47,607 

h 

12  330 

67.670 

1... 1 

12.412.oon 

6  000 
3.500 

31.S00* 

46.000 
66.500 
54.554* 

Al    least    500    mi      hoped    for. 

S6  000.000 
835   miles 

6  6  bitOSlag.  8.7  hitnlithic  .136.5 
brick.  17.4  bit.  cone.  121.0  bit. 
mac.  163.6  cone  .  58.3  grading. 
2  1.3  gravel.  23.7  Kentucky  rock. 
114.5    mac,   8.5    sheet  asphalt, 

8.000.000  700      107.216 

24  900,000b      5.000*      31,819* 

807    mi  es    total.  35.000.000b      4.500        85.500 

7  1    mi.    bit     mac.    19.2    bit.    cone,  1.400,000         1  25"  1.125 
1  3    eoncrel  e.    12    brid 

11.6    hard    surface.    275.7  gravel.         6.000.000*  3.S00*  38.426* 

t    p   roil,   sand  clav    1  d  1. 

S.469.3SO  S00  95,506 

7.500.000  S.S00*  37,250* 

148.1  cone  pavement.  711.2  gray-  60. 000. 000*  1000  147.000 
el  or  crushed  stone  \v  bit.  top- 
ping, 1,740.1  crushed  stone  or 
gravel.  149.2  sand  clay  or  shell. 
244.1  grading  &  cone  drainage 
structures,   is  bridges. 

6.000.000        1.650  7.160 

2.000, 2  300  11.949 

10  ,000         6,150         47.238 

14.000.000*      1.945  44.S50* 

6.000.000         1.600*      30.424* 

245  concrete  and  others.  37.514,487       15  500*      61.780* 

4  3   cone.    100   gravel.   300   earth.  3.000,000*         600*      14.197* 

1922.      (el  —  Total    completed    to    date.        nil      Under    contract. 
~ived   from  o  .  s 
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NEWS  OF  THE  SOCIETIES 


April  18-23  —  UNITED  STATES 
GOOD  ROADS  ASSOCIATION.  Greens- 
boro, N.   C. 

Apr.  lit  —  I'l.lOVKLANM  SECTION, 
AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL    ENGINEERS. 

April  21— CINCINNATI  SECTION, 
AMERICAN  SOCIETY  OF  MECHAN- 
ENGINEERS.  Joint  meeting 
with  Engineers'  Club  of  Cincinnati. 
April  21-22 — BANKHEAD  NATION- 
AL HIGHWAY  ASSOCIATION.  5th 
annual  convention.  Greensboro,  N.  C. 
Secretary,  J.  A.  Routree,  Birming- 
ham,  Ala. 

April  22  —  METROPOLITAN  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.  Joint  meet- 
ing with  American  Institute  of  Elec- 
trical  Engineers. 

April  22— BIRMINGHAM  SECTION, 
AMERICAN  SOCIETY  OF  MECHAN1- 
AL  ENGINEERS.  Joint  meeting  with 
Atlanta.  Birmingham  and  New  Or- 
leans sections.  with  members  of 
Council  present.  Battle  House,  Mo- 
bile, Ala. 

Apr.  25 — CHICAGO  SECT..  AMERI- 
CAN INSTITUTE  OF  ELECTRICAL 
ENGINEERS.  Juint  meeting  with 
ELECTRICAL  AND  MINING  SEC- 
TIONS WESTERN  SOCIETY  OF  EN- 
GINEERS an.I  ASSOCIATION  OF 
IRON  AND  SPEEL  ELECTRICAL 
ENGINEERS. 

April  27— AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.  Annual  conven- 
tion.    Houston,  Texas. 

Apr.  27-2!> — BUILDING  OFFICIALS 
CONFERENCE.      Cleve'and.   Ohio. 

Apr.    27--'!>— SOCIETY      OF      INDUS- 
TRIAL ENGINEERS'.  Milwaukee.  Wis. 
April         ^7-20 — UNITED         STATES 
CHAMBER    ">F  COMMERCE.     9th  an- 
nual   meetin'       Atlantic   City,   N.   J. 

April  27-2K  —  BUILDING  OFFI- 
CIAL'S CONFERENCE.  Seventh  an- 
nual  meeting.      Cleveland,  Ohio. 

April  28-29— MID-CONTINENT  SEC- 
TION, AMERICAN  SOCIETY  OF  ME- 
CHANIC \  I,  r-vc,rNEERS.  Joint  meet- 
ing of  Chemical  Eng.  Societies.  City 
Auditorium  or  Convention  Hall,  Tulsa, 
Okla. 

April  29  —  EASTERN  NEW  vn"" 
SECTION,  AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS.  Edison 
Club  Hall,  Schenectady. 

April  29  —  COLORADO  SECTION. 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.     Metropole  Hotel. 

Apr.  29—  SAX  FRANCISCO  SEC. 
TION  AMERICAN  INSTITUTE  OF 
ELECTRICAL    ENGINEERS. 

May  2-1 — MISSISSIPPI  VALLEY 
ASSOCIATION.  3d  annual  conven- 
tion.     New   Orleans.    La. 

Mav  4-7  —  NATIONAL  FOREIGN 
TRADE  CONVENTION.  .  8th  conven- 
tion.     Cleveland,    Ohio. 

Hay  i!  —  VANCOUVER  SECTION, 
AMERICAN  INSTITUTE  OF  ELEC- 
M.  ENGINEERS 
May  it  —  HARTFORD  BRlNfiP 
AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  Get-together 
dinner  at   City  Club. 

Mai  n-11  AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  7th  annual 
convention.      R    ffaio 

Hay     9-12 — SOUTHWEST     WATER 
WORKS   ASSOCIATION.  Shirvin  Hotel 
quarters,  Oklahoma  City.  Okla. 
Mai       10-12       -    CANADIAN      Gl  II  ID 
ROAD  ■■:![.  IN         Mli    Annual 

convention.      Halifax,   Can.    Secretary 
\.    McNamee.    Montreal. 
Mai       17 — CLEVELAND      SECTION, 
AMERICAN     INSTITUTE    OF 

,1.    ENGINEERS.      Annual    din- 

Mai    17-Hi    -NATIONAL  FIREMEN'S 
OCIATION.     Twenty-third    annual 
convention.      Fort   Wayne   ,Ind. 

11!!%     ill   —    SAN    FRANCISCO 
TION     AMERICAN    SOCIETY    OF   ME- 
CHANICAL   ENCHN1 


May  20  —  AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  370th 
meeting.  Engineering        Societies 

Building,    New    York    City. 

Mav  20  —  PHILADELPHIA  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.  Annual 
dinner.   Hotel    Adelphia    Roof. 

Mav  21  —  ATLANTA  SECTION. 
AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  Joint  meeting 
with  ATLANTA  SECTION.  AMERI- 
CAN INSTITUTE  OF  ELECTRICAL 
ENGINE   ;i:s. 

May  23-20  —  AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS. 
Spring  meeting.  Congress  Hotel, 
Chicago. 


AMERICAN     ASSOCIATION     OF 
ENGINEERS 

The  seventh  annual  convention  of 
the  American  Association  of  Engineers 
will  be  held  in  Buffalo  May  9  to  11. 
New  officers  for  the  ensuing  year  will 
be  elected. 

Educational  work  of  engineers  with- 
in the  organization  to  establish  closer 
contact  with  the  management  and  to 
prepare  men  for  high  executive  po- 
sitions was  begun  at  a  meeting  held 
on  March  24  in  an  Illinois  Central 
office  building.  Chicago.  Mr.  C.  C. 
Haire,  presided.  The  Illinois  Central 
section  of  the  American  Association  of 
Engineers  consists  of  125  railroad  pro- 
fessional engineers. 

The  Washington  office  of  the  Amer- 
ican Association  of  Engineers.  A.  T. 
Koehler,  district  secretary,  has  been 
moved  to  Chesley  building.  1317  New 
York  avenue,  N.  W.,  Washington, 
D.  C. 

The  Detroit  Chapter  in  co-operation 
with  the  Detroit  Board  of  Commerce 
has  arranged  for  a  lecture  by  Hon. 
Harry  M.  Fisher,  judge  of  the  Munici- 
pal Court  of  Chicago,  at  the  Board  of 
Commerce  auditorium  in  Detroit  on 
March   26. 

Judge  Fisher  went  abroad  as  chair- 
man of  the  Ukraine  Commission  for 
the  Joint  Distribution  Committee  of 
America  for  Jewish  sufferers.  His 
lecture  in  Detroit  will  be  based  on  his 
observations  and  findings  in  that  coun- 
try and  will  be  entitled  "The  Truth 
About  Soviet  Russia." 


Gratifying  progress  is  being  made 
by  the  Federated  American  Engineer- 
ing Societies.  Permanent  offices  have 
been  set  up,  the  work  of  organization 
is  developing  rapidly,  and  there  has 
been  much  constructive  activity  in  leg- 
islation. \  statement  by  the  executive 
secretary.  L.  W.  Wallace,  says : 
,  Permanent  headquarters  of  the  Fed- 
erated American  Engineering  Societies 
have  been  established  in  Washington 
on  the  third  floor  of  719  Fifteenth 
street,  N.  W.  (National  Savings  & 
Trust  building).  Sufficient  space  has 
been  obtained  to  provide  a  large  loung- 
ing room  or  conference  room  for  those 
who  may  desire  to  use  the  headquar- 
ti  rs  as  a  meeting  place.  It  will  be  the 
purpose  of  the  headquarters  at  all 
limes  to  render  as  much  personal  serv- 
ice as  possibli  to  engineers  who  visit 
\\  ashington. 


A  special  plan  will  be  developed  tc 
the  end  that  engineers  visiting  Wash- 
ington may  be  able  to  transact  business 
with  the  minimum  amount  of  effort  on 
their  part.  Engineers,  therefore,  are 
asked  to  notify  it  of  an  intended  visit 
to  Washington  so  that  arrangements 
may  be  made  to  care  for-  them.  The 
executive  secretary  will  be  permanently 
located  in  Washington  in  the  near 
future. 

There  is  great  activity  in  a  number 
of  states  regarding  the  licensing  of  en- 
gineers.  The  F.  A.  E.  S.  has  in  every 
instance  taken  a  part  in  such  legisla- 
tion. It  has  made  an  effort  to  have  a 
representative  at  every  meeting.  It  is 
not  the  desire  of  the  F.  A.  E.  S.  to 
initiate  such  legislation  nor  to  urge  its 
passage,  but  it  does  take  the  position 
that  it  desires  to  be  instrumental  so 
far  as  possible  towards  securing  the 
passage  of  a  bill  that  will  not  be  detri- 
mental to  public  interests  and  to  the 
engineering  profession. 

The  Patents  Committee  has  consid- 
ered a  congressional  bill  that  will  pro- 
vide more  adequately  for  the  Bureau 
of  Patents.  It  has  sent  out  a  request 
that  influence  be  brought  to  bear  upon 
Congress  for  the  establishment  of  bet- 
ter support  for  the  Bureau  of  Patents. 
Member-societies  and  others  have  re- 
sponded with  a  fine  spirit  of  coopera- 
tion. 

A  careful  study  is  being  made 
by  the  Employment  Service  to  deter- 
mine what  policies  should  be  adopted 
that  will  enhance  the  value  and  useful- 
ness of  the  service  to  the  individual 
members  of  the  member-societies.  This 
report  will  be  submitted  to  the  execu- 
tive board  at  its  meeting  on  April  16. 
The  work  of  the  Committee  on  Elim- 
ination of  Waste  in  Industry  is 
progressing  according  to  schedule. 
The  field  work  will  be  completed 
on  or  before  April  15.  The 
final  report  will  be  published  in  June. 
The  findings  of  the  committee  thus  far 
are  very  significant  and  it  has  every 
reason  to  believe  that  the  publication 
of  this  report  will  create  a  great  deal 
of  interest. 

There  is  a  large  interest  on  the  part 
of  engineering  societies  that  have  not 
yet  become  affiliated  with  the  F.  A. 
E.  S.  In  recent  weeks  two  have  joined, 
namely,  The  Boston  Society  of  Civil 
Engineers  and  the  Engineering  Society 
of  Milwaukee.  There  arc  a  number  of 
other  societies  that  are  either  voting 
upon  it  at  the  present  time  or  have  it 
under  consideration  bv  the  executive 
boards.  It  is  reasonably  sure  that  a 
number  of  other  societies  will  become 
affiliated  with  the  A.  F.  E.  S-  before 
July  1,  at  which  time  the  opportunity 
of  coming  in  as  a  charter  member  will 
expire. 

The  last  meeting  of  the  executive 
board  was  held  in  Philadelphia  on 
April  16.  The  executive  board  were 
the  guests  of  the  Philadelphia  Engi- 
neering Club  and  the  sessions  were 
held  at  the  Engineers'  Club.  The  club 
made  preparations  for  a  large  attend- 
ance which  duly  materialized.  There 
was  a  dinner  at  the  BellcvueStratford 
on  the  evening  of  April  16  which  was 
addressed  by  the  president.  Mr. 
Hoover. 


Aiv  i     10 


P  U  B  L  I  I     WORKS 


New   Appliances 

Describing  New   Machinery,    Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


PIPE     IITIIM,      >l\<    MINE'S 

The  pipes  and  tubes  manufactured  by 
the  Box  Machine  Company  are  illus- 
trated on  detachable  pages  that  can 
be  inserted  in  a  filing  cover,  furnished 
for  the  purpose.  They  can  be  fur- 
nished either  geared  or  belt  driven. 
The  number  10  cutter  is  mounted  on 
a  cabinet  pedestal  and  has  a  capacity 
for  cutting  %-inch  pipe  in  2  seconds 
and  G-inch  pipe  in  1  minute  43  seconds. 
The  cutter  discs  are  o  inches  in  diam- 
eter and  are  provided  with  an  oil  pump 
and  with  a  grinding  attachment. 


<»\  i:hi.\  \l>    i  HANK" 

Overland  cranes  manufactured  by  the 
Overland  Crane  Company  are  recom- 
mended for  simplicity  in  design,  small 
number  of  parts,  differential  drive,  ac- 
cessibility, and  unusual  strength. 

They  are  full-revgving  %i  -yard,  5-ton 
capacity  with  a  30-foot  boom  and  are 
suitable  for  road  building,  contractors' 
use  and  erection  purposes. 


A    NEW   CRAWLING  TREAD   CRANE 

One  of  the  latest  crawling  tread 
cranes  developed  is  the  OS  Dependable, 
manufactured  and  sold  by  the  Orton  & 
Steinbrenner  Co.  Two  sizes  are  made, 
both  especially  adapted  to  contractor's 
use;  they  are  rated  as  7  tons  and  13 
tons  capacity. 

The  crawling  tread  is  an  improved 
ten  in  .it  that  used  on  government  tanks 
during  the  European  war.  The  tread 
links  and  sprockets  are  of  cast  steel 
and  the  chain  idler  rollers  are  bronze 
bushed  with  patented  pressure  system 
of  lubrication.  Each  crawling  tread  is 
supported  on  bottom  between  drive 
sprocket  and  idler  by  four  pairs  ot 
idler  rollers.  Each  pair  is  carried  in 
and  equalizing  strut  hacked  by  heavy 
coil  spring  and  when  traveling  over  ob- 
stacles will  tilt  as  much  as  6  inches 
from  the  horizontal.  It  will  travel  up 
grades  of  20  to  :i0  per  cent  in  soft 
material. 

Tread  link  ends  overlap  and  no  for- 
eign material  can  enter  the  spaces  be- 
tween, thereby  eliminating  the  princi- 
pal difficulty  experienced  heretofore  in 
machines  of  this  type.  Surface  area  of 
crawling  tread  is  great  enough  to  re- 
duce unit  pressure  on  ground  to  10 
pounds  per  square  inch,  although  crane 
Weighs  in  the  neighborhood  of  4,500 
pi  mnds. 

The  sprocket  is  driven  by  steel  bevel 
gears  and  no  chain  drive  is  used.  The 
hoisting  mechanism  is  designed  mainly 
with  a  view  to  accessibility  and  con- 
sists of  four  main  horizontal  power' 
shafts  driven  through  a  train  of  cast 
steel  cut  spur  gears  and  three  auxil- 
iary vertical  shafts  driven  by  cast  steel 
bevel  gears.  Any  one  function  may  be 
operated  independently  of  the  others  or 
all  may  act  together. 
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For  operating  a  bucket,  double  auto- 
matic drums  are  regularly  supplied, 
thus  doing  away  with  one  set  of  levers, 
and  increasing  simplicity  of  operation. 
Frictions  are  of  large  diameter  and 
made  of  bronze ;  no  wood  friction 
blocks  are  used.  The  large  braking  sur- 
faces insure  quick  action  in  lifting  and 
releasing  the  loads  and  minimize  wear. 
The  crane  can  be  turned  completely 
around  in  a  radius  about  equal  to  its 
own  length.  In  addition  to  clam-shell 
or  orange-peel  bucket,  pile  driver'  at- 
tachments, derrick  hoists  and  drag-line 
equipment  can  be  operated. 

The  standard  7-ton  crane  is  equipped 
with  a  30-foot  boom.  The  standard 
12-ton  is  equipped  with  35-foot  boom 
and  extra  lengths  may  be  supplied. 
Broad-faced  road  wheels  or  standard  or 
special  gauge  rail  tracks  can  he  fur- 
nished besides  crawling  tread. 


ii  II  REVERSIBLE  KOll)  DRAG 
The  B  B  reversible  road  drag  made 
by  the  Bayne  Manufacturing  Com- 
pany, embodies  four  special  and  im- 
portant features ;  namely,  the  reversal 
or  change  of  angle  of  the  drag  by 
means  of  a  rear  lever  that  controls  it 
without  danger  to  the  operator ;  the 
maintenance  of  the  rear  troweling 
blade  always  in  the  trail  of  the  front 
cutting  blade,  thus  keeping  the  drag 
always  at  the  same  width ;  the  curva- 
ture of  the  rear  blade  to  form  a  trowel 
that  tracks,  puddles  and  trowels  the 
surface  to  a  hard,  tough,  smooth  road- 
bed, and  the  excellent  service  for  open- 
ing and  cleaning  the  ditches  at  the 
roadside. 

It  is  easily  handled  by  one  man  and 
two  horses  and  can  be  nulled  straight 
ahead  as  a  leveler  or  smoother  or  can 
he  used  to  transfer  the  earth  from  the 
edge  toward  the  center  to  crown  the 
roadbed.  The  most  important  feature 
is  the  rear  hitch  that  permits  the  drag 
to  adjust  itself  to  any  reversing  angle 
and  insures  the  travel  at  the  rear  blade 
in  the  trail  of  the  front  one.  which  is 
particularly  valuable  for  cleaning  road- 
side ditches. 
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MIRDOCK      ANTI-FREEZING      BIB- 
BLEI'OST 

The  anti-freezing  bubble  font,  manu- 
factured by  the  Murdock  Manufactur- 
ing &  Supply  Co.,  is  designed  for  use 
in  streets,  parks,  playgrounds,  school 
grounds,  semi-exposed  and  uncertainly 
heated  enclosures  and  is  claimed  to  be 
unfreezable,  indestructable,  automatic- 
ally drained,  anti-contagious,  and  non- 
spurting.  It  is  self-closing;  all  of  the 
inner  parts  are  accessible  or  remov- 
able bv  removing  two  pedal  and  two 
top  bolts.  It  has  an  adjustable  lock  reg- 
ulating device,  a  protecting  air  jacket, 
and  is  held  rigidly  in  place  by  a  heavy 
bronze  spring. 

HEIL    DIPPING    EQUIPMENT 

Dumping  units  manufactured  by  the 
Heil  Company  include  a  variety  of  steel 
bodies,  hydro-hoists  and  tail  gate  de- 
vices that  are  maintained  in  stock  suited 
to  several  styles  of  chassis  shown  in 
bulletin  115.  They  are  all  thoroughly 
tested  and  guaranteed  and  are  made  by 
modern  machinery  in  a  plant  with  a 
new  35,000  square  foot  addition. 

The  road  work  body  is  square  corn- 
ered and  straight  sided,  permitting 
boxes,  boards,  packages,  blocks,  tiles, 
bricks,  etc..  to  be  piled  closely.  Dumping 
is  promoted  by  the  fact  that  all  bodies 
are  made  3  inches  wider  at  the  rear 
than  in  front,  thus  facilitating  the  dis- 
charging of  wet  sand  or  concrete. 


DOUBLE   ACTING    TAIL   GATE 

Bodies  are  fitted  with  single  acting 
tail  gates  or  with  double  acting 
tail  gates,  hinged  at  both  top  and  bot- 
tom to  enable  the  gate  to  lay  down 
level  with  the  floor.  The  tail  gates  are 
opened  by  a  manual  device  having 
goose  neck  hooks  attached  to  the  body 
and  operated  by  a  lever  easily  acces- 
sible from  the  driver's  seat. 

Heavy  road  work  bodies  are  sup- 
plied with  a  chain  fender  device  to 
regulate  the  position  of  the  gate  and 
the  thickness  of  the  layer  of  crushed 
stone  and  spread  it  uniformly  when 
dumped. 

The  hydro-hoist  that  can  be  used  on 
any  dump  truck  is  mounted  under  the 
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body  and  utilizes  all  the  loading  space 
back  of  the  cab.  It  permits  a  short 
wheel  base  and  is  lighter  than  any  other 
under-the-body  hoist  and  eliminates  all 
cables,  pulleys  and  rollers.  It  is  self- 
contained,  with  a  tank  communicating 
directly  with  the  cylinders,  and  the 
pumps  are  operated  to  make  the  oil 
serve  as  a  cushion.     Its  lifting  power 
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ends  to  engage  and  center  a  service 
pipe.  The  upper  part  is  constructed  of 
a  heavy  cast  iron  pipe,  in  which  a  tele- 
scopic top  section  moves  vertically  to 
permit  displacement  by  frost  without 
moving  the  bottom  portion.  The  top 
of  the  telescopic  pipe  is  closed  with  a 
screw  cap  and  is  provided  with  a  trans- 
verse vertical  pin  to  prevent  accidental 
turning.  It  is  made  in  IS  sizes  from  1 
inch  to  9%  inches  and  with  adjust- 
ments of  from  l  foot  to  10%  feet  in 
length. 

Its  advantages  are  that  it  prevents 
the  loss  and  breakage  of  bolts  and  tops, 
prevents  digging  up  to  adjust  grade, 
prevents  filling  boxes  with  trash,  pre- 
vents damage  to  service  box  or  pipes 
caused  by  heavily  loaded  wagons  and 
eliminates  difficulty  in  engaging  key. 


HYDRO-HOIST  FOR  DUMP  BODIES 

is  unlimited  and  it  can  dump  with  one 
rear   wheel   lower   than   the   other. 

Heil  dumping  equipment  has  been 
adopted  by  many  state  and  county  high- 
way departments,  some  of  which  have 
about  200  units  in  operation. 


C.     M.    B.     SERVICE    BOX 

The  service  boxes  for  street  mains, 
manufactured  bv  the  H.  W.  Clark  Co., 
have  a  heavy  cast  iron  base  to  enclose 
the   valve    that    is    slotted   at    opposite 


TARVIA     MACADAM     ROADWAY 

The  Barrett  Company  has  issued  a 
booklet  entitled  "How  a  Tarvia  Mac- 
adam Roadway  Is  Constructed''  that 
contains  useful  and  attractive  road- 
building  information.  It  illustrates  and 
discusses  the  foundations,  the  stone 
quarry,  the  stone  crusher,  making  the 
base  course,  rolling  and  filling  it,  plac- 
ing and  rolling  the  wearing  course  and 
covering  it  with  hot  Tarvia  applied 
under  pressure  through  a  patent  noz- 
zle. It  describes  the  placing  and  cov- 
ering of  the  tarred  surface,  the  appli- 
cation of  the  seal  coat  of  Tarvia  and 
the  final  coat  of  stone  chips,  finishing, 
rolling  and  maintenance  and  also  gives 
information  concerning  the  filling  of 
joints  in  block  pavements. 
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Improvements    in    Trenton  Water 

Purification 

Rapid  sand  filters  operated  with  abundant  certain  supply  of  home-made  coag- 
ulant and  disinfectant  manufactured  at  an  appreciable  economy  by  the  alum 
and  chlorine  plants  recently  installed. 


The  city  of  Trenton,  N.  J.,  derives  its  water 
supply,  amounting  to  about  20,000,000  gallons 
per  day  for  the  present  population  of  120,000, 
from  the  Delaware  river,  which  is  polluted  by 
sewage  from  up-stream  and  has  variable  and 
sometimes  excessive  turbidity  due  to  coal  dust 
held  in  suspension  in  time  of  flood  which  then 
makes  its  color  almost  black,  and  to  clay  eroded 
from  the  banks  of  the  stream.  Originally  a  con- 
siderable degree  of  the  turbidity  was  eliminated 
by  somewhat  intermittant  pumping  and  by  sedi- 
mentation in  the  city  reservoir. 

During  the  ten  years  ending  1900,  the  average 
death  rate  from  typhoid  fever  in  Trenton  was  28 
per  100,000  population,  a  mortality  which  in- 
creased in  1910  to  53  per  100,000.  This  high  rate 
was  considerably  reduced  by  sterilizing  the  water 
with  hypochlorite  of  lime  used  as  a  temporary 
expedient  during  the 
construction  of  a  fil- 
tration plant  (de- 
scribed in  the  "Muni- 
cipal Tournal"  for  Oc- 
tober 22,  1914),  where 
the  water  is  purified 
by  rapid  sand  filters 
which  were  designed 
by  Johnson  &  Fuller 
and  built  in  1913  at  a 
cost  of  about  $450,000 
under  the  supervision 
of  F.  W.  Daggett, 
now  superintendent 
of  the  plant. 

GENERAL    DESCRIPTION 

The  plant,  which 
has  a  capacity  of  30,- 
000,000  gallons  of  wa- 
ter per  day,   consists 


essentially  of  two  covered  sedimentation  basins. 
16  filters  and  a  clear  water  basin,  a  head  house, 
two  60-inch  cast  iron  conduits  and  complete 
equipment.  There  are  2  centrifugal  pumps,  each 
of  20,000,000  gallons  capacity,  directly  connected 
to  l_'.i  h.  p.  direct-current  motors,  which  are  auto- 
matically controlled  by  the  water  level  in  the  sedi- 
mentation basin  and  pump  against  a  maximum 
head  of  25  feet.  These  pumps  are  located  in  the 
old  high-lift  station. 

There  are  two  1.800.000-gallon,  210  x  62-foot 
sedimentation  basins,  each  18y2  feet  deep,  pro- 
\  iding  for  a  3-hour  retention  period  when  the  fil- 
ters are  working  at  full  capacity.  There  are  16 
rectangular  filter  units,  each  with  652  square  feet 
of  sand  area,  and  a  capacity  of  1,875,000  gallons 
per  day  when  operating  at  a  rate  of  2  gallons  pjr 
square  foot  per  minute.  Under  the  filters  is  - 
1,200.000-gallon  basin 
with  capacity  --.iffi- 
cient  to  supp.y  the 
high  lift  pumps  for 
abcut  on  •  hour. 

\  40-toot  teh  scopic 
steel  tank.  49  feet  in 
total  height,  operates 
like  a  gasometer  to 
supply  air  and  water 
under  pressure  for 
washing  the  ■  filters 
and  capacity  sufficient 
for  washing-  two  filters 
at  the  same  time.  All 
of  the  filters  and  ba- 
sins are  of  reinforced 
concrete  construction 
and  are  carried  on 
concrete  columns. 
They  are  entirely  cov- 
ered by  the  brick  head 
house  and  filter  house. 


APPARATUS  BY  WHICH  CITY  MAKES  ITS  OWN  ALUM  FOR 
USE  AS  COAGULANT 
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ALUM    BOILING    BY    CHEMICAL    REACTION    IN    THE 
CRYSTALLIZING  TANK 

PURIFICATION    PROCESS 

Raw  river  water  is  pumped  over  distribution 
and  mixing  weirs  into  the  sedimentation  basin, 
where  the  sediment  is  coagulated  by  sulphate  of 
alumina  applied  through  lead  pipes.  After  the 
deposition  of  the  greater  part  of  the  coagulated 
sediment,  the  water  flows  over  weirs  and  through 
hydraulically  operated  sluice  gates  to  the  filter 
beds,  from  them  passing  through  the  strainer  sys- 
tem and  registering  rate  controllers  into  the  clear- 
water  basin,  at  the  outlet  of  which  the  filtered 
"  ater  is  dosed  with  chlorine,  and  is  then  pumped 
lu  the  storage  reservoir.  The  filters  are  of  the 
negative  head  type  and  are  washed  at  an  average 
of  about  40-hour  intervals,  requiring  about  1.6 
per  cent  of  the  total  water  filtered  for  washing 
purposes. 

As  the  turbidity  varies  rapidly  at  times  from 
a  very  small  amount  up  to  3,000,  and  may  change 
from  10  to  200  in  3  hours,  the  quantity  of  alum 
required  for  coagulating  varies  correspondingly 
from  about  50  pounds  to  about  450  pounds  per 
1,000,000  gallons  of  water  treated.  About  2 
pounds  of  chlorine  is  required  for  every  million 
gallons  of  water  treated. 

When  the  filter  plant  was  put  into  operation, 
both  alum  and  chlorine  were  purchased  in  the 
open  market.  During  the  war  the  price  of  alum 
and  of  chlorine  was  so  much  increased,  the  sup- 
ply so  much  decreased,  and  the  uncertainty  of  se- 
curing them  was  so  great,  that  it  became  desir- 
able to  manufacture  them  at  the  plant,  which  has 
been  done  very  successfully,  insuring  an  abundant 
supply  at  a  less  cost  than  it  could  be  purchased 
for. 

ALUM    MANUFACTURING  PLANT 

In  1918  a  $15,000  plant  was  installed  for  the 
production  of  sulphate  of  aluminum  by  the 
Hoover  process,  which  is  essentially  a  simplifica- 
tion of  the  usual  commercial  process,  modified  so 
as  to  avoid  the  troublesome  and  expensive  proc- 
ess of  removing  the  insoluble  silica,  which  is  not 
considered  particularly  objectionable  for  filtration 
purposes. 

Bauxite,  the  natural  ore  from  which  aluminum 
is  made,  and  which  contains  about  55  per  cent  of 
the  oxide  of  aluminum,  is  shipped  from  Arkansas 
at  a  cost  of  about  $35  per  ton  delivered.  This 
bauxite  is  mechanically  mixed  in  steel  tanks  with 


about  double  its  weight  of  sulphuric  acid,  and  the 
resulting  thick  brown  liquid  is  run  into  a  12  x  12- 
foot  reinforced  concrete  tank,  where  very  soon 
the  chemical  reaction  produces  furious  boiling 
which  lasts  about  15  minutes,  after  which  the 
mass  solidifies  and  in  about  24  hours  becomes 
hard,  tough  and  slightly  porous  and  is  chipped 
out  in  5-inch  lumps  by  pneumatic  hammers. 

This  lump  alum  is  hauled  to  the  filter  plant 
and  placed  in  7,000-gallon  12  x  12-foot  reinforced 
concrete  tanks,  where  it  is  dissolved  with  19 
times  its  weight  of  water  in  about  12  to  30  hours, 
according  to  temperature.  During  this  process 
the  solution  is  mechanically  stirred  to  hasten  the 
dissolving  and  to  maintain  in  suspension  the  in- 
soluble impurities,  most  of  which  consist  of  silica, 
which  forms  12  to  15  per  cent  of  the  weight  of 
the  alum.  The  alum  solution  is  used  for  dosing 
the  water  in  the  sedimentation  tanks  and  requires 
special  treatment  in  the  way  of  flushing,  etc.,  to 


GENERAL  VIEW  OF  FOUR  ALLAN   MOORE   ELECTROLYTIC 
CELLS    PRODUCING    CHLORINE    SOLUTION   TO    DIS- 
INFECT   FILTERED    WATER 

prevent  the  clogging  of  the  apparatus  by  de- 
position of  silica.  Last  year  330  tons  of  alum 
were  produced  at  an  average  cost  of  $28  per  ton 
as  compared  with  an  average  market  price  of 
about  $45  per  ton  for  commercial  alum.  The 
plant  has  a  capacity  of  about  10  tons  per  week 
when  operated  by  one  man. 

CHLORINE    PLANT 

During  the  war  the  difficulty  and  uncertainty 
of  securing  chlorine  was  so  great  that  it  was  nec- 
essary on  various  occasions  to  truck  it  from  Phil- 
adelphia and  other  nearby  cities,  so  that  it  was 
felt  necessary  to  provide  for  a  certain  supply,  in- 
dependent of  any  possibility  of  increase  or  de- 
crease in  cost.  It  is  very  simply  made  by  the  elec- 
trical decomposition  of  brine,  producing  chlorine 
gas,  caustic  soda  and  hydrogen,  the  chlorine  only 
being  utilized  at  present,  and  the  other  by-prod- 
ucts being  wasted. 

Common  salt  is  placed  in  a  cylindrical  concrete 
tank  6  feet  deep  and  a  current  of  water  is  passed 
upward  through  it.  The  resulting  brine  is  run 
over  into  a  400-gallon  tank  and  soda  ash  is  added 
to  precipitate  impurities.  After  a  few  days  the 
liquid  is  pumped  through  a  sand  filter  into  an- 
other 400-gallon  tank,  where  it  is  dosed  with  a 
small  quantity  of  muriatic  acid.  The  solution 
flows  into  a  similar  400-gallon  chlorine  tank  and 
then  into  three  or  four  Allan  Moore  electrolytic 
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cells  of  300  amperes  capacity,  which  will  produce 

18  pounds  of  chlorine  in  24  hours.  The  chlorine 
is  pumped  out  of  the  cells  by  a  water  ejector,  and 
is  delivered  to  the  clear-well.  It  is  continually 
mixed  with  the  filtered  water  in  accurate  am 
determined  by  the  variable  rate  of  consumption 
and  by  the  results  of  bacterial  analyses  made  from 
samples  taken  every  4  hours. 

This  method  entirely  eliminates  the  difficulties 
of  handling  chlorine  gas,  which  involves  consid- 
erable trouble  and  possible  danger  when  it  is  pur- 
chased commercially  in  tanks  under  pressure, 
since  the  pressure  may  be  greatly  increased  by 
high  temperature  and  the  tanks  are  likely  to  de- 
velop leaks  that  may  he  dangerous.  The  chlorine 
is  manufactured  in  quantities  that  are  propor- 
tioned to  the  amounts  of  water  being  pumped 
and  are  determined  by  the  amperage  on  the  cells 
and  the  amount  of  brine  delivered  to  them,  which 
are  changed  from  time  to  time  according  to  re- 
quirements. 

The  chlorine  plant  is  of  simple  construction,  all 
tanks  being  made  of  reinforced  concrete.  The  to- 
tal cost  of  installation  was  about  $4,000  and  as  the 
operation  requires  no  additional  labor,  the  cost 
of  production  is  practically  that  of  the  salt  and 
electric  current,  which  in  1920  was  about  AYi 
cents  per  pound  of  chlorine  produced,  while  the 
fixed  charges,  including  interest,  depreciation, 
and  other  items,  amounted  to  about  as  much 
more,  making  the  total  cost  9  cents  per  pound 
and  showing  a  decided  economy  over  the  purchase 
of  chlorine  in  the  market.  This  advantage  was 
considered,  however,  to  be  only  incidental  be- 
cause the  essential  feature  was  to  provide  a  cer- 
tainty of  supply,  and  this  is  now  reasonably  as- 
sured by  the  facts  that  salt  can  always  be  se- 
cured, there  is  abundance  of  electric  current,  and 
little  probability  of  failure  of  the  electric  cells, 
one  of  which  is  always  in  reserve;  and  that  the 
process  involves  no  complicated  operations  and 
requires  no  skilled  labor  and  but  little  attention. 


ELECTROLYTIC     CHLORINE     APPARATUS    SHOWING    IN- 
TERIOR OF  300  AMPERE  CELL  IN  FOREGROUND 


Unusual  Engineering;  Construction  Data 
The  construction  of  the  35  million  dollar  flood 
control  work  in  the  Miami  valley  involved  prob- 
lems requiring  study  and  research  work  of  an 
exhaustive  character.  The  results  of  these  studies 
were  believed  to  be  so  valuable  that  they  have 
been  described  in  a  number  of  unusual  technical 
reports  issued  by  the  Miami  Conservation  Dis- 
trict and  for  sale  at  the  very  low  cost  of  from  50 
cents  to  $1  each,  excepting  an  atlas  containing 
139  drawings  for  which  $1.50  is  asked. 

The  titles  of  the  different  books  are:  Part  1 
—The  Miami  Valley  and  the  1913  Flood.  Part 
2 — History  of  Miami  Flood  Control  Project. 
Part  3 — Hydraulic  Jump  and  Back-water  Curve. 
Part  4 — Calculation  of  Flow  in  Open  Channels. 
Part  5 — Storm  Rainfall  of  Eastern  United  States. 
Part  6 — Contract  Forms  and  Specifications.  Part 
7 — Atlas  of  Selective  Contracts  and  Explanation 
Drawings  to  Accompany  Part  6.  Part  8 — Hy- 
draulics of  the  Miami  Flood  Project.  Part  9 — 
Rainfall  and  Run-off  in  the  Miami  Valley.  Part 
7  is  considered  by  the  publishers  to  be  the  most 
valuable  of  the  series.  It  presents  the  methods 
of  determining  the  type  of  flood  control  plans 
and  the  methods  of  working  out  their  applica- 
tion-. If  these  data  had  been  available  when  the 
project  was  undertaken,  it  would  have  saved  a 
great  amount  of  expense  and  effort. 

Gang  Vs.  Patrol  Maintenance  in  New  York 

On  this  subject  the  state  highway  commis- 
sioner of  New  York,  Fred  Stuart  Greene,  says  in 
his  report  for  1920: 

We  are  glad  to  report  that  the  extension  of  the 
gang  system  has  proven  of  greater  benefit  to  the 
state  than  our  most  optimistic  expectations  led 
us  to  hope.  For  the  purpose  of  judging  results, 
we  point  to  the  maintenance  work  done  in  one  of 
the  divisions  of  the  department,  where,  during 
the  season  of  1920  no  patrolmen  were  employed ; 
all  work  being  done  by  gangs.  For  patching, 
painting  of  guard  rails  and  similar  light  work, 
small  gangs  of  from  two  to  four  men  were  em- 
ployed, while  for  the  heavy  reconstruction  work 
gangs  running  as  high  as  twenty  men  were  used. 

We  quote  below  from  a  report  submitted  by 
the  engineer  in  charge  of  this  division: 

"The  gang  system  in  this  division  has  demon- 
strated that  there  is  no  comparison  with  the  pa- 
trol system  in  any  phase  or  feature  of  the 
work.     .     .     ." 

"The  gang  system  which  is  more  mobile  al- 
ways concentrates  its  efforts  on  the  sections  of 
highways  which  need  repairs;  this  is  not  true  of 
patrolmen  for  the  reason  that  they  were  ap- 
pointed to  local  beats.     .     .     ." 

"The  real  difference  between  the  gang  system 
and  the  patrol  system  is  that  the  gang  system 
completes  its  object  and  the  patrol  system  never 
seems  to  reach  it." 

We  believe  that  no  better  proof  of  the  success 
of  the  gang  system  of  maintenance  can  be  given 
than  to  point  to  the  condition  of  the  highways 
during  1920.  It  is  admitted  that  never  in  the  his- 
tory of  road  building  was  it  more  difficult  to  se- 
cure labor  or  material  than  during  the  past  sea- 
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son,  and  yet  it  is  stated  by  farmers,  officials  of 
automobile  clubs,  and  by  citizens  who  constantly 
use  the  roads  that  the  state's  system  was  never  in 
better  condition  than  during  the  past  summer. 
We  believe  that  equal  results  could  not  have  been 
secured  by  the  patEol  system,  and  that  our  roads 
were  in  such  good  repair  during  1920  was  due  to 
the  greater  efficiency  of  the  gang  system.  At  a 
meeting  of  the  division  engineers,  held  at  the  Al- 
bany headquarters  during  October,  the  gang  sys- 
tem was  unanimously  endorsed  and  a  majority 
of  the  engineers  stated  that  in  their  opinions  more 
work  had  been  done  with  this  system  by  June  15 
of  this  year  than  was  done  all  of  last  year  by 
patrolmen. 

Delaware  State  Road  Contract 
No.  26 

Contract  26  of  the  Delaware  State  Highway 
Department,  in  charge  of  Charles  M.  Upham, 
chief  engineer,  is  for  the  construction  of  5  miles 
of  concrete  highway,  18  feet  wide,  from  Hard's 
Corner  to  Roger's  Corner,  south  of  Wilmington. 
It  involves  about  9,700  yards  of  concrete  and 
25,000  yards  of  grading  and  was  awarded  to 
Fisher  &  Crozza,  Baltimore. 

Sand,  broken  stone  and  cement  are  received 
by  rail  and  the  cement  is  stored  in  two  20  x  40- 
foot  houses  parallel  to  the  railroad  track  and 
about  15  feet  apart,  that  are  united  by  a  loading 
platform  7  feet  high  above  the  surface  of  the 
gTound,  on  which  the  cement,  wheeled  from 
both  houses,  is  conveniently  dumped  into  the 
batch  boxes. 

Sand  and  gravel  are  delivered  in  carload  lots 
on  the  siding  adjacent  to  the  main  track  of  the 
railroad  and  are  unloaded  by  a  locomotive  crane 
traveling  on  a  service  track  between  the  cement 
houses  and  the  siding.  They  are  stored  in  large 
piles  on  the  surface  of  the  ground,  one  adjacent 
to  each  of  the  cement  storehouses. 

The  locomotive  crane  reclaims  the  stone  and 
sand  from  the  piles  and  deposits  them  in  50-yard 
bins  built  on  the  cement  shed  roof,  which  slopes 
in  one  direction  only  and  is  14  feet  high  on  the 
lowest  side.  On- the  side  opposite  the  locomotive 
crane  the  bins  are  provided  with  gates  and  chutes 
through  which  the  aggregate  is  delivered  to  batch 
boxes  loaded  in  sets  of  four  on  motor  trucks  that 
haul  them  to  the  Koehring  mixing  machine  that 
follows  the  Koehring  grading  machine. 

After  the  concrete  has  been  placed  on  sub- 
grade  between  Blaw-Knox  steel  forms  it  is  fin- 
ished with  a  Lakewood  finishing  machine,  cov- 
ered with  earth  or  sand,  and  kept  wet  for  14 
days,  according  to  the  standard  specifications. 

Water  for  the  job  is  pumped  by  the  contractor 
through  a  2-inch  line  extending  the  full  length  of 
th'-  work  and  operated  by  an  automatic  electric- 
ally driven  pump. 

With  an  average  force  of  about  20  men,  the 
progress  of  the  work  during  last  summer  was 
about  275  linear  feet  per  9-hour  day  and  it  is  ex- 
pected that  the  work,  which  was  begun  in  July 


and   was  two-thirds  completed  last  fall,  will  be 
finished  early  this  season. 

The  method  of  using  trucks  instead  of  an  in- 
dustrial railway  for  transporting  the  batch  boxes 
to  the  mixer  is  made  possible  by  the  wide  should- 
ers and  excellent  shoulder  material.  The  results 
of  this  system  have  been  very  satisfactory  and 
the  overhead  charges  for  plant  are  considerably 
less  than  with  the  industrial  railwaj   ,-vstem. 


Forms  of  Construction 
Contracts 


Discussion   at   the    New    Orleans   conven- 
tion of  the  Associated  General  Contractors. 


Among  the  principal  points  made  by  the  mem- 
bers discus'sing  cost-plus,  lump-sum,  fixed-fee  and 
other  types  of  contracts  at  the  convention  of  the 
Associated  General  Contractors,  the  most  impor- 
tant were  the  necessity  of  different  types  for  dif- 
ferent occasions;  inclusion  of  overhead  in  cost; 
uniformity;  freedom  of  employment;  and  injus- 
tice of  putting  undue  responsibility  on  the  con- 
tractor. 

J.  Waldo  Smith,  chief  engineer,  Board  of  Wa- 
ter Supply,  New  York  City,  saids :  "I  am  against 
cost-plus  contracts  in  general.  I  think  they  can 
only  lead  to  the  grossest  favoritism  and  unfair- 
ness, and  that  they  will  tend  to  stifle  resource- 
fulness and  inventive  ability  of  contractors,  and 
in  the  end  they  would  spoil  the  contracting  busi- 
ness. 

"I  am  perfectly  willing  to  admit,  however,  there 
is  a  place  for  all  kinds  of  cost-plus  contracts,  as 
well  as  lump-sum  contracts,  because  we  have  con- 
ditions arise  where  work  must  be  done  under 
stress  of  great  emergency,  and  in  such  cases  such 
contracts  are  the  only  way  that  work  can  be  done. 
There  are  other  cases  where  the  plans  are  incom- 
plete, where  it  would  not  be  possible  for  contrac- 
tors to  make  intelligent  bids,  and  there  are  other 
cases  where  the  elements  of  doubt  and  uncer- 
tainty are  too  great  a  proportion  in  the  whole  job 
to  allow  of  an  ordinary  form  of  contract. 

"But  in  general  it  appears  to  me  that  the  old 
form  of  contract,  either  the  itemized  or  the  lump- 
sum with  full  information,  is  the  one  that  will  se- 
cure the  greatest  good  for  the  greatest  number. 

"I  know,  just  as  well  as  you  do,  that  there  has 
been  a  tendency  for  the  lawyers,  aided  by  the  en- 
gineers, to  seek  to  establish  forms  of  contracts  in 
which  every  form  of  responsibility  is  on  the  con- 
tractor. I  would  not  excuse  the  engineers  for 
their  assistance  to  the  lawyers;  it's  all  wrong  and 
can  lead  to  no  good,  and  I  am  sure  it  is  a  practice 
which  you  as  contractors  deprecate  fully  as  much 
as  I  do." 

A.  J.  McKenzie,  McKenzie  Construction  Co., 
San  Antonio,  said:  "It  is  essential  that  we  have 
some  contract  that  protects  the  contractor  for  the 
younger  architects  and  engineers  to  copy.  If  we 
can  get  some  organization  like  this  or  the  Ameri- 
can Institute  of  Architects  to  prepare  a  uniform 
contract  that  all  these  young  architects  and  engi- 
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ill  copy,  we  an-  much  safer.  In  San  An- 
tonio, for  instance,  all  the  architects  practically 
have  adopted  the  standard  contract  of  the  Amer- 
ican Institute  of  Architects,  but  in  the  engineer- 
.  ,rk  this  is  not  the  case  and  our  engineering 
contracts  are  very  much  one-sided. 

"It  is  for  this  reason  that  the  Texas  section  of 
the  American  Society  is  attempting  to  prepare  a 
uniform  contract  that  ran  he  (..pied  as  a  general 
rule  to  apply  to  most  construction  work. 

"\\  ith  reference  to  the  forms  of  contracts,  I 
know  of  no  way  of  letting  public  work  except 
by  the  lump-sum  or  unit-price  methods,  it  is  nec- 
essary that  we  prepare  a  contract  whereby  the 
contractors  will  he  protected  against  the  unscru- 
pulous engineer  or  architect. 

Mr.  O'Lcary,  of  New  Orleans,  said:  "I  am  in 
favor  of  a  fixed-fee  contract.  It  is  possible  to 
get  all  the  benefit  if  you  can  make  an  estimate  of 
your  cost  and  if  you  will  let  your  fixed  fee  share 
in  any  excess  that  goes  over  that  to  a  certain 
amount.  You  can  get  a  man  struggling  just  as 
hard  to  have  that  contract  come  out  for  the 
amount  you  figured  it,  as  if  you  had  a  lump- 
sum contract.  It's  all  right  with  the  fellow  that 
gets  the  higher  result.  What  we've  been  up 
against  more  than  anything  else  in  the  lump- 
sum contract  has  been  the  fellow  that  bids  too 
low — sometimes  because  he  didn't  care  and  some- 
times because  he  had  made  a  mistake.  We  took 
these  contracts  because  we  needed  them  to  keep 
our  organization  together,  and  we  lost. 

"If  you  will  let  the  owner  have  the  benefit  of 
any  saving  and  do  him  an  honest  job,  then  all  the 
time  you  are  aiding  the  better  class  of  contrac- 
tors. The  results  do  come  out  right  and  if  they 
don't,  you  share  in  his  loss.  I  think  that  is  a 
good  form  of  fixed-fee  contract  and  is  a  better 
protection  for  you  than  the  lump  sum  and  is  fair 
to  the  owners,  too." 

Allen  J.  Krebs,  of  Atlanta,  Ga.,  said:  "After 
my  experience  with  government  work  of  about 
eighteen  months,  I  spent  many  moments  in  my 
executive  capacity  wondering  why  we  didn't  get 
better  results,  and  if  it  was  a  question  of  the  in- 
tegrity of  our  associates  in  the  general  contract- 
ing business  who  were  not  putting  behind  it  suf- 
ficient service,  and  finally  I  realized  that  there 
was  an  insidious  influence  that  operated  against 
us  and  against  the  owners  under  the  cost-plus 
system. 

"We  were  exploited  by  the  laboring  people 
and  we  were  exploited  by  the  material  people 
and  we  had  no  other  recourse,  if  we  wanted  to 
fulfill  our  obligations,  than  to  accept  the  cir- 
cumstances and  proceed  with  the  work. 

"I  believe  when  the  committee  prepares  these 
uniform  contracts  it  should  furnish  us  with  a 
contract  that  will  suit  cost-plus  work  and  a  con- 
tract that  will  suit  lump-sum  work. 

"It  is  our  prerogative  as  contractors  to  work 
on  any  basis  which  we  think  is  the  proper  policy 
for  our  firm.  Fundamentally  any  firm  that  is 
equipped  with  brains,  experience  and  that  one 
essential  of  integrity  and  honor,  can  fulfill  any 
contract  whether  it  be  of  cost-plus  system  or 
lump-sum  contract,  and  therefore,  as  it  is  our 
prerogative  to  work  on  either  basis,  I  think  that 


this  committee  should  furnish  us  with  a  contract 
guaranteeing  to  us  justice  under  both  systems. 
"The  same  thing  applies  to  your  question  of 
labor.  It  is  our  prerogative  whether  we  should 
work  a  union  shop  or  a  closed  shop,  and  on  those 
principles  I  insist  that  that  be  our  prerogative 
as  a  national  association,  and  when  those  things 
are  considered  in  that  light  where  we  can  oper- 
ate as  men  with  efficiency  and  honest  purposes, 
we  can  continue.  As  for  myself,  I  am  opposed 
to  cost-plus  work." 


Road  Drainage  Structures 
in  Giles  County 

By  T.  C.  McEwen* 

This  county  is  thinly  settled,  and  only 
$3,000  to  $4,000  a  mile  was  available  for 
road  improvement,  but  labor  is  cheap. 
Therefore,  for  bridges,  local  materials — 
locust  and  chestnut  poles  and  field  stones — 
were  used. 


Giles  county,  on  the  Alabama  border  of  Ten- 
nessee, is  hilly,  with  numerous  creeks,  branches 
and  steep  hillsides,  which  necessitate  more  than 
the  usual  number  of  drainage  structures.  With 
only  $350,000  voted  for  roads  and  bridges,  giving 
from  $3,000  to  $4,000  a  mile,  and  the  high  price  of 
labor,  material  and  machinery,  the  writer  was 
handicapped  in  carrying  out  any  satisfactory  con- 
struction. 

After  discussion  with  the  County  Highway 
Commission,  it  was  decided  that  local  labor  be 
employed,  since  this  plan  was  believed  to  have 
many  advantages  over  the  contract  system  on 
roads  of  this  character.  The  men  living  in  the 
community  where  the  road  is  being  built  are 
given  employment ;  they  can  better  discuss  road 
locations,  secure  rights  of  way,  and  select  a  man 
of  the  neighborhood  best  fitted  to  act  as  fore- 
man ;  and  they  are  directly  interested  in  the  road, 
for  they  are  to  use  it,  and  will  therefore  give 
more  fully  of  their  time  and  energy  in  building  it. 

It  was  the  purpose  to  use  inexpensive  machin- 
ery and  such  as  could  be  continued  in  use  in  main- 
taining the  roads  after  completion ;  also,  because 
of  the  inexperience  of  the  labor,  the  simplest  of 
machinery  and  implements.  Six  or  eight  grading 
machines,  a  number  of  slips,  hand  drills,  ham- 
mers, shovels  and  bars  were  the  onlv  tools  pur- 
chased. 

By  this  method  of  road  building,  all  of  the 
bond  issue  monev  except  a  small  portion  for 
equipment  is  paid  back  to  the  men  in  the  com- 
munity. This  system  was  inaugurated  in  August, 
1920,  when  labor  was  at  its  highest,  receiving  25 
cents  per  hour,  and  60  cents  was  being  paid  for 
teams.  Since  then,  however,  there  has  been  a  re- 
duction to  20  cents  for  labor  and  45  cents  for 
teams.  Twenty  crews  were  started  to  work  the 
first  of  August,  1920,  and  up  until  the  present 
time  approximately  sixty  miles  of  road  has  been 
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graded,  graveled  and  drained.  The  work  has  not 
been  carried  on  continuously,  as  provisions  were 
made  whereby  the  farmers  were  allowed  to  get 
off  when  it  was  necessary  to  tend  crops. 

This  is  an  entirely  new  method  of  expending 
bond  issues  for  road  construction  in  Tennessee, 
and  an  entirely  new  one  to  the  writer.  Its  success 
has  been  due  entirely  to  the  honor  and  integrity 
of  the  men  who  were  selected  to  carry  on  the 
work.  To  have  contracted  these  roads  it  would 
have  been  necessary  to  delay  the  letting  of  this 
work  for  at  least  one  year  while  surveys,  plans 
and  specifications  were  being  worked  out  in  de- 
tail, and  the  funds  available  would  not  have  built 
the  type  of  roads  that  are  now  being  built.  The 
cost  of  grading  and  graveling  would  be  more 
than  doubled.  The  cost  of  graveling  alone  by  con- 
tract averaged  $1  per  cubic  yard  placed  and  spread 
on  the  road.  We  are  now  putting  this  gravel 
down  at  an  average  cost  of  75  cents  per  cubic 
yard. 

DRAINAGE    STRUCTURES 

The  chief  purpose  of  this  article  is  to  describe 
in  detail  the  cheapness  of  the  drainage  structures 
that  were  used.  In  order,  however,  to  appreciate 
why  such  structures  were  built,  it  was  necessary 
to  outline  the  amount  of  money  available,  the 
class  of  workmen,  the  materials  and  tools  at  hand. 

After  investigation,  it  was  found  that  black 
locust  poles  and  chestnut  poles  could  be  obtained 
very  cheap.  Also,  that  locust  fence  posts  were 
in  an  excellent  state  of  preservation  after  being 
in  use  for  fifty-two  years,  while  a  chestnut  pole 
bridge,  constructed  twenty-eight  years  ago,  and 
still  in  use,  was  examined  and  the  timber  was 
found  to  be  sound  and  serviceable.  It  was  there- 
fore decided  to  use  chestnut  and  locust  poles  for 
culverts  and  short-span  bridges. 

A  typical  structure  of  this  kind  is  one  across 
Indian  creek.  This  was  made  in  two  25-foot 
spans,  each  consisting  of  two  king  trusses,  each 
truss  supporting  one  end  of  a  midway  transverse 


floor  beam  10-inch  diameter  and  23  feet  long. 
The  bolt  supporting  the  beam  is  l,'4-inch  circular. 
The  trusses  were  set  14  feet  apart  in  the  clear,  and 
were  braced  by  batter  posts  from  the  top  of  the 
truss  to  near  the  end  of  the  floor  beam,  which  ex- 
tended about  3j/>  feet  beyond  each  truss.  The 
bottom  chord  of  each  truss  was  a  locust  pole 
about  10-inch  diameter.  The  chords  of  the  two 
spans  were  lap-spliced  and  spiked  together,  form- 
ing a  continuous  stringer. 

Resting  on  one  abutment  and  the  pier  and  on 
the  floor  beam  at  the  middle  were  five  locust 
stringers  about  10-inch  diameter  and  28  feet  long. 
On  these  stringers  5-inch  locust  poles  were  laid 
close  together  transversely  and  spiked  to  the 
stringers.    On  top  of  these  a  10-inch  pole  was  laid 


against  and  spiked  to  the  truss  on  each  side  to 
act  as  a  curb,  extending  the  full  length  of  the 
bridge  and  retaining  the  gravel  roadway  in  place. 
The  crevices  between  the  5-inch  poles  were  filled 
with  broken  stone,  covered  with  two  inches  of 
clay  which  acted  as  a  seal  to  hold  the  water.  On 
this  was  placed  about  8  inches  of  creek  gravel  for 
the  roadway  surface. 

The  material  used  comprised  sixteen  28-foot 
locust  poles  costing  $58  delivered;  120  5-inch  lo- 
cust poles  costing  $36;  ten  20-foot  poles,  $20.  The 
end  abutments  were  of  dry  rubble  about  2  feet 
thick  at  the  top,  2y2  at  the  base,  8  feet  high  and 
16  feet  wide,  costing  $140  by  contract  with  a  local 
farmer.  The  labor  of  building  the  abutments  from 
stone  found  at  the  site,  and  of  framing,  etc.,  was 
$86,  four  men  doing  all  the  work.  The  total  was 
$340. 

At  another  point  a  3  by  3-foot  box  culvert  was 
built  of  stones  from  the  site,  covered  with  twenty- 
five  5-foot  locust  poles  carrying  a  20-foot  road- 
way, at  a  cost  of  $22.50.  A  10-foot  culvert  was 
built  with  dry  rubble  abutments  b]/z  feet  high, 
bridged  by  12-inch  by  18-foot  stringers.  The  two 
outside  poles  on  each  side  were  drift-bolted  to- 
gether and  a  curb  pole  was  drift-bolted  on  top  of 
the  outer  one,  with  a  space  of  20  feet  between 
them  for  the  gravel,  which,  with  broken  stone 
and  clay,  was  placed  as  described  for  the  bridge. 
The  stone  for  this  culvert  was  hauled  3yi  miles. 
Five  men  consumed  five  days  in  quarrying  the 
stone  and  five  more  in  building  the  culvert.  The 
cost  was  $150. 

CONCLUSION 

The  life  of  these  structures,  I  am  sure,  will  ex- 
ceed twenty  years,  and  figuring  the  interest  on 
the  principle  invested  in  a  permanent  structure, 
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you  can  readily  see  that  you  have  saved  sufficient 
money  to  perpetually  replace  these  structures. 

The  assessed  value  of  this  country  was  $9,000,- 
000  when  the  bonds  were  voted,  there  was  a  pop- 
ulation of  something  over  30,000,  and  the  area 
of  the  county  was  approximately  600  square 
miles ;  so  you  will  readily  see  that  in  order  for 
the  inhabitants  to  get  the  benefit  of  any  road,  it 
would  be  necessary  to  distribute  this  fund  over 
a  wide  area. 

It  is  hoped  that  this  information  will  be  of 
some  benefit  to  engineers  and  road  builders  who 
are  situated  as  the  writer,  and  whose  funds  are 
so  limited  that  only  the  cheapest  type  of  a  gravel 
road  could  be  considered. 
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Road  Maintenance  Urged  by  the  President 

"I  know  of  nothing  more  shocking  than  the 
millions  of  public  funds  wasted  in  improving  high- 
ways, wasted  because  there  is  no  policy  of  main- 
tenance." This  quotation  from  the  address  of 
President  Harding  to  Congress  on  April  12  gives 
prominent  emphasis  to  a  fact  which  this  publi- 
cation has  been  asserting  in  various  ways  for  sev- 
eral years  past.  Our  special  highway  number  of 
April  16,  1916,  was  devoted  almost  exclusively 
to  the  subject  of  highway  maintenance.  In  the 
editorial  in  that  issue,  we  stated  that  "If  this 
amount  (the  cost  of  maintaining  the  highways) 
is  not  spent,  the  maintenance  problem  soon  solves 
itself — there  will  be  no  roads  left  to  maintain." 
In  support  of  this  statement,  we  cited  the  in- 
stance of  one  eastern  state  where,  against  the  ad- 


vice of  the  highway  department,  the  legislature 
made  no  appropriation  for  maintenance,  but 
doubled  the  recommended  appropriation  for  con- 
struction, with  the  result  that  within  two  or  three 
years  a  considerable  percentage  of  the  roads  al- 
ready built  had  to  be  entirely  reconstructed,  there 
being  nothing  left  of  them  to  repair. 

As  we  have  said  time  and  again,  we  consider 
maintenance  even  more  important  than  construc- 
tion ;  although,  of  course,  where  the  total  annual 
cost,  including  both  interest  and  maintenance,  can 
be  reduced  by  reconstruction,  this  is  the  proper 
thing  to  do.  There  will  be  no  disputing  by  engi- 
neer- of  the  claim  of  the  President  that  it  is  in- 
excusable waste  to  spend  millions  on  constructing 
highways  without  at  the  same  time  or  previously 
making  provision  for  maintaining  in  good  con- 
dition not  only  the  highways  to  be  constructed, 
but  those  which  are  already  in  service. 

Present  indications  are  that,  if  an  additional 
appropriation  is  made  by  Congress  for  federal  aid, 
it  will  be  conditioned  on  a  proper  provision  by 
the  states  for  maintaining  highways  for  which 
aid  is  granted;  and  if  Congress  fails  to  make  an 
appropriation,  this  will  largely  be  due  to  the  fact 
that  the  states  have  been  so  wasteful  of  the  funds 
already  received  and  so  criminally  remiss  in  fail- 
ing to  provide  for  the  maintenance  of  the  roads 
constructed  by  aid  of  the  federal  funds  now  prac- 
tically exhausted. 


A  Choice  of  Contract  Forms 

The  discussion  in  this  issue  of  different  forms 
of  engineering  construction  contracts  may  be 
taken  as  a  fair  presentation  of  the  views  gener- 
ally held  by  the  men  most  interested  and  best 
qualified  to  judge  of  the  types  of  contract  suited 
for  important  construction  work.  That  their 
opinions  are  disinterested  is  proved  by  the  fact 
that  there  are  no  advocates  for  the  exclusive  use 
of  the  cost-plus-percentage  system  that,  although 
admittedly  necessary  in  some  occasions,  obvious- 
ly offers  advantages  for  excessive  and  unfair 
profit. 

The  very  rational  opinion  prevails  that  there 
should  be  a  choice  of  two  or  more  types  of  con- 
tracts suited  to  widely  varying  conditions  and 
requirements  and  that  there  should  be  as  large  a 
degree  of  uniformitv  as  possible  in  contract  re- 
quirements. 

Given  these  conditions,  with  experienced  con- 
tractors of  a  high  type  fully  equipped  with  plant 
and  resources,  and  a  fair  competition  with  proper 
supervision,  and  there  is  little  doubt  that  con- 
struction work  will  be  faithfully  and  advantage- 
ously executed  and  that  each  contractor  will  have 
every  opportunity  for  reaping  considerable  re- 
ward for  his  investment,  experience  and  special 
skill,  ingenuity  and  courage. 


Mosquito  Extermination  Along  Highways 

The  importance  of  endeavoring  to  eliminate 
mosquitos  from  the  vicinity  of  highways  has  been 
pointed  out  by  the  United  States  Public  Health 
Service  in  a  recent  bulletin.  This  bulletin  refers 
to  the  suggestion  of  Dr.  T.  F.  Abercrombie, 
health  officer  of  Georgia,  that  gangs  working  on 
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roads  be  required  to  fill  up  borrow  pits,  to  prop- 
erly place  and  construct  culverts,  clean  ditches 
and  attend  to  such  other  small,  but  important, 
details  as  will  deprive  the  mosquito  of  many  of 
her  breeding  places. 

The  especial  importance  of  this  along  highways 
is  due  to  the  fact  that,  while  to  transmit  malaria 
ordinarily,  an  anopheles  must  first  bite  someone 
afflicted  with  malaria  and  later  find  another  vic- 
tim to  whom  to  communicate  the  malaria  germ, 
a  mosquito  dwelling  along  a  roadside  has  an  ex- 
cellent chance  to  acquire  malaria  germs  from  a 
passing  traveler  and  to  find  numerous  victims  for 
receiving  the  same  coming  to  her  along  the  road. 
Thus  the  opportunity  for  spreading  the  disease  is 
very  much  greater  along  the  roadside  than  where 
the  mosquito  itself  must  do  the  traveling.  A 
single  malaria  patient  driving  along  the  ditch- 
bordered,  mosquito-infested  road  may  provide 
hundreds  of  the  insects  with  germs  which  they 
may  pass  on  to  every  traveler  along  that  road 

Non-Rigid  Bases  for  Pavements 

Under  the  above  title  we  published  an  article  in 
the  February  5  issue  and  for  illustrating  this  used 
several  photographs  of  California  pavements. 
One  of  these,  on  page  112,  was  entitled  "Asphaltic 
Concrete  Base  in  Alameda,"  the  sub-title  stating 
that  this  was  a  two-inch  asphaltic  surface  on  a 
three-inch  asphaltic  concrete  base.  After  the  ap- 
pearance of  this  article  we  were  informed  by 
someone  familiar  with  the  city  that  the  pavement 
photographed  was  not  of  the  kind  stated,  but  that 
if  the  camera  had  been  pointed  in  the  opposite 
direction  along  the  same  street  the  description 
would  have  applied.  We  have  taken  the  trouble 
to  verify  this  statement  and  find  that  it  is  correct, 
the  photographer  or  someone  else  having  made 
the  mistake.  As  a  matter  of  fact,  the  pavement 
shown  is  oiled  macadam. 


Dr.  Waddell  Honored  by  the  Chinese 
Government 

With  reference  to  the  new  bridge  that  the  Pe- 
king-Hankow Railways  have  decided  to  build 
across  the  Yellow  river,  for  which  bids  have 
been  invited  in  this  country  and  elsewhere,  in- 
formation has  been  received  by  the  Chinese  Le- 
gation at  Washington  that  the  Chinese  govern- 
ment has  decided  to,  appoint  a  commission  of 
four  advisers  for  examining  the  designs  sub- 
mitted. 

One  bridge  expert  is  to  be  chosen  from  each 
of  four  nationalities,  namely:  American,  Bel- 
gian, British  and  French.  Dr.  J.  A.  L.  Waddell, 
the  well-known  American  bridge  expert  of  New 
York,  has  been  selected  by  the  Chinese  govern- 
ment to  be  the  American  member  of  this  com- 
mission. Dr.  Waddell  has  accepted  the  appoint- 
ment and  will  soon  proceed  to  Peking,  probably 
being  absenl  from  the  United  States  six  or  seven 
months. 

Dr.  Waddell  will  be  consulted  by  the  Chinese 
government  principally  with  reference  to  the  new 
Yellow  River  bridge.  The  Chinese  government 
is  very  much  pleased  to  be  able  to  obtain  the 
valuable  services  of  so  well-known  a   consulting 


engineer  as  Dr.  Waddell.  During  his  sojourn 
in  China  many  important  matters  in  connection 
with  railways  will  be  referred  to  him  in  order  to 
get  the  benefit  of  his  expert  advice. 

Sewage  Treatment  at  Lexington 

Our  attention  has  been  called  to  the  fact  that, 
in  describing  the  sewage  treatment  plant  at  Lex- 
ington, Ky.,  in  our  issue  of  March  26,  we  neg- 
lected to  give  the  names  of  the  engineers  respon- 
sible for  the  design  of  the  plant.  The  Solomon- 
Norcross  Company  at  Atlanta  were  the  engineers 
for  the  plant,  the  design  having  been  made  by 
Mr.  Norcross,  who  is  now  a  member  of  the  firm 
of  Norcross  &  Keis,  of  Atlanta. 

State 
Highway  Specifications 

Most  of  the  state  highway  departments 
have  made  few,  if  any,  changes  in  their 
specifications,  but  there  are  a  few  excep- 
tions. Indiana  believes  its  concrete  mix 
was  too  rich.  Iowa  has  made  some  im- 
portant changes  in  its  concrete  specifica- 
tion, which  are  described  in  full  in  this 
article. 


During  the  past  few  weeks,  in  endeavoring  to 
secure  highway  information  on  certain  points 
from  state  highway  departments,  we  asked 
whether  any  changes  were  being  made  in  the 
specifications  for  the  year  1921,  and  in  almost 
every  case  we  were  informed  that  no  changes 
were  being  made  or  that  only  minor  ones  were 
contemplated.  That  no  changes  will  be  made  is 
reported  by  Rhode  Island,  Connecticut,  New 
York,  Illinois,  Alabama,  North  Dakota  and  Ohio; 
Nebraska  was  revising  its  specifications  last 
month ;  Idaho  has  made  only  minor  changes, 
mostly  in  nomenclature ;  North  Carolina  has  not 
yet  made  any  definite  changes;  Missouri  will 
make  few  if  any  changes,  in  Montana  changes 
have  not  yet  been  definitely  decided  upon,  in  New 
Hampshire  changes  are  of  only  a  minor  nature. 
>everal  of  the  states  did  not  answer  this  ques- 
tion and  it  is  assumed  that  no  changes  are  being 
made. 

In  Delaware  no  very  radical  changes  are  be- 
ing made.  Due  to  the  uncertainty  of  the  material 
market  the  state  will  not  furnish  contractors  with 
road  building  material  as  it  did  last  year.  Some 
slight  changes  are  being  made  in  the  specifications 
relative  to  the  details  of  finishing  and  curing  con- 
crete pavements,  but  these  had  not  been  finally 
decided  upon. 

In  Indiana  the  most  important  change  is  one 
of  the  composition  of  the  concrete  in  pavements. 
Under  the  1919  Specifications,  the  mix  was  a 
1  :iy2  :3  with  a  minimum  of  1.91  barrels  of  cement 
to  the  cubic  yard  of  concrete  in  place.  Under 
the  1920  Specifications,  the  mix  is  a  1 :2:3  with  a 
minimum  of  1.70  barrels  to  the  cubic  yard  of  con- 
crete in  place.  The  1  :1  '  i  :3  mix  was  found  to  be 
too  rich.     Also  all   concrete  pavement  is  to  be 
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machine  finished,  and  forms  shall  be  accord 
the  following: 

Forms.     I  rros  for  the  concrete  shall 

steel,  having  a  top  flange  not  less  than  two  and  one-quarter 
(2%  )  inches  wide.  They  shall  be  straight  and  rigid,  of 
a   height   equal    to   the   thickness    of   the    pavement   at   the 

wing   requin 
Weight  of  Finishing   Bottom  Bearing  Area    lit.  p.-r  Lin. 

Machine  •  Only 

3,000  lbs.  or  under  39  Sq.  Inches  6.S 

00  lbs.  48  Sq.  Inches  8.0  lbs. 

4,000  lbs.  and  over  54  Sq.  Inches  9.0  1 

The  forms  shall  be  stakei  re  than 

five  feet  and  by  such  means  as  will  maintain  the  required 
alignment  and  grade  with  exactness.  The  stakes  must  be 
so  driven  as  not  to  interfere  with  finishing  operations. 
The  contractor  shall  provide  sufficient  forms  so  that  it 
will  not  be  necessary  to  remove  them  within  twelve  hours 
after  the  concrete  is  placed.  Before  concrete  is  deposited 
against  the  forms,  they  shall  be  cleaned  thoroughly  and 
oiled. 

Pennsylvania  has  issued  seven  typewritten 
pages  giving  the  principal  changes  in  the  specifi- 
cations,  most  of  them  for  explaining  or  more 
clearly  expressing  statements  of  the  1920  speci- 
fications rather  than  changing  the  ideas.  These 
changes  have  to  do  with  general  provisions  such 
as  the  contractor's  responsibility  for  the  work, 
annulment  of  contract,  progress  payments,  han- 
dling materials,  and  measuring  devices;  also  ex- 
pansion joint  fillers  and  transverse  expansion 
joints  in  concrete  pavements,  and  description  of 
the  reinforcing  materials  to  be  used  in  such  pave- 
ments; in  connection  with  sheet  asphalt  pave- 
ments, the  penetration  of  the  asphalt  cement  has 
been  changed,  as  has  also  the  temperature  of  the 
completed  mixture,  and  certain  changes  have  been 
made  in  the  details  of  construction.  Various 
changes  in  details  have  been  made  in  connection 
with  asphaltic  concrete,  warrenite  and  amiesite 
pavements.  Other  changes  have  to  do  with  pipe 
culverts  and  wooden  railings,  mosl  of  these  being 
unimportant  modifications  or  explanations. 

I<>\\  \  SPECIFICATIONS 

The  Iowa  state  department  has  changed  its 
specifications  in  several  minor  respects  and  one 
rather  important  one,  in  that  its  type  B"  pave- 
ment, instead  of  consisting  of  "two  courses  of  con- 
crete, a  base  course  and  a  wearing  course,"  this 
year  consists  of  "a  single  course  of  concrete  of 
the  full  depth  of  the  pavement  with  a  wearing 
course  of  abrasion  resisting  stone  forced  into  the 
surface  of  the  concrete  and  made  a  part  thereof." 
In  connection  with  this  change,  it  is  required  that 
the  coarse  aggregate  for  the  wearing  course  of 
"type  P>"  pavement  "shall  consist  of  clean,  sound 
crushed  trap  rock,  quartzite,  granite,  or  gravd 
pebbles.  This  aggregate  shall  contain  not  more 
than  15  per  cent  of  limestone,  sandstone  or  other 
similar  soft  material.  Such  limestone,  sandstone 
or  similar  soft  material  shall  have  a  French  co- 
efficient of  wear  of  not  less  than  8.  The  soft  or 
partially  disintegrated  particles  shall  not  e 
2y2  per  cent.  It  shall  contain  no  slate,  shale, 
coal  or  other  materials  which  easily  disintegrate. 
and  shall  be  free  from  frozen  lumps,  sticks,  flat 
and  elongated  pebbles,  and  vegetable  or  other 
deleterious  material.  Tt  shall  pass,  when  dry,  a 
screen  having  2'j-inch  openings  and  not  more 
than  10  per  cent  shall  pass  an  opening  of  one 
inch." 


Al  of  finishing  "type   B"  pavement 

in  the  sam<  "type  -v    :     "In  the  case  of 

•     pavement,   after   the   concrete 
has  been  deposited,  the  surface  shall  be  struck  off 
in  the  manner  described  above  for  'type  A'  hand- 
tamped  pavements,  and  made  true  to  grade  and 
section.     The  course  of  abrasion-resisting 
-tone  shall  then  immediately  be  cast  upon  the  sur- 
t   the  concrete  in  an  amount  sufficient  to 
same.  This  stone  shall  be  forced 
into  the  surface  of  the  concrete  and  made  a  part 
if    and    the    whole    mass    thoroughly    cotn- 
■I  by  means  of  any  mechanical  device  or  ap- 
pliance which  will  force  out  the  excess  water  and 
will  leave  the  course  of  abrasion-resisting  stone 
embedded  in  mortar  and  parallel  to  the  finished 
surfai  e  of  the  pavement.  Any  excess  mortar  shall 
be  uniformly  spread  over  the  entire  surface.     Be- 
fore the  concrete  obtains  its  initial  set,  the  sur- 
face  shall   be  belted.     This  belting  shall   be  of 
short,  rapid  transverse  strokes  having  a  sweeping 
longitudinal   motion.     The  belt  shall  be  worked 
back  and  forth  across  the  pavement  until  a  uni- 
form  surface  of  gritty  texture  is  secured.     The 
belt  must  not  be  over  three-ply  and  not  more  than 
5   inches  wide.     Badly  worn  belts  must  be  dis- 
carded and  new  ones  supplied." 

There  is  also  the  additional  requirement  this 
year  that  "In  both  'type  A'  and  'type  B'  pave- 
ment, whether  hand  or  machine  finished,  after  the 
final  belting  an  edging  tool  shall  be  used  along 
the  side  forms,  and  the  edges  of  the  pavement 
completed  in  a  finished  and  workmanlike  man- 
ner." 

The   other   changes  in   the   concrete   specifica- 
tions are  as  follows:     For  coarse  aggregate  it  is 
permissible  to  use  either  crushed  trap,  quartzite 
or   granite,   or   screened   and    washed    gravel,   or 
crushed  limestone.     Last  year  each  of  these  was 
required  to  have  a  French  co-efficient  of  wear  of 
not  less  than  8,  but  this  year  the  gravel  is  speci- 
o  have  a  co-efficient  of  not  less  than  7;  and 
!i        nnc  is  required  for  the  limestone  also  and 
it  is  additionally  specified  that  it  "shall  not  con- 
ain   more  than  5  per  cent  of  material   having  a 
French  co-efficient  as  low  as  5."  while  last  year 
the  specifications  called  for  not  more  than  15  per 
with  a  co-efficient  as  low  as 

u  shale  was  prohibited  in  the  aggre- 
but  this  year  it  is  specified  that  "the  coarse 
aggregate'  may  contain  not  more  than  0.5  per  cent 
of  shale  pebbles  if,  in  the  opinion  of  the  engineer. 
such  pebbles  are  not  of  an  especially  injurious 
nature."  Also  the  amount  of  coarse  aggregate 
retained  on  screens  with  0.185-inch  openings  is 
95  this  year  as  against  96  last.  Provision  is  made 
for  using  unscreened  gravel,  but  all  the  particles 
must  be  clean  and  sound  and  those  passing  a 
screen  with  0.185-inch  openings  shall  conform  to 
the  requirements  for  fine  aggregate  and  that  por- 
tion retained  on  such  screen  shall  conform  to  the 
requirements  for  coarse  aggregate. 

In  selecting  coarse  aggregate  for  "type  B"  con- 
crete pavement  this  must  meet  the  requirements 
for  coarse  aggregate  for  "type  A."  pavement,  ex- 
cept that,  if  it  docs  not  meet  the  requirements  as 
to  French  co-efficient  of  wear,  it  may  be  accepted 
if  concrete  made  from  a  representative  sample  in 
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the  proportion  1:2:4  develops  an  average  crush- 
ing strength  at  the  end  of  28  days  of  2,500  pounds 
per  square  inch. 

A  new  provision  is  that  for  the  proportioning 
of  cement  to  unscreened  gravel  used  for  either 
type  of  pavement,  a  table  being  given  showing 
the  ratio  of  cement  to  aggregate  by  weight,  this 
varying  with  the  percentage  of  fine  aggregate  in 
the  unscreened  gravel.  When  this  is  33  per  cent, 
the  ratio  of  cement  to  unscreened  gravel  is  to  be 
1:5.18.  When  between  this  and  40  per  cent,  the 
ratio  is  1 :4.84,  and  ratios  are  given  for  each  suc- 
cessive interval  of  5  per  cent  up  to  a  ratio  of 
1:1.87  when  the  aggregate  is  more  than  95  per 
cent  sand.  This  gives  from  1.6  barrels  of  cement 
per  cubic  yard  in  the  first  case  to  3.13  barrels  in 
the  last.  Last  year  the  specifications  prohibited 
crusher  run  of  stone  or  bank  run  gravel  "unless 
specifically  authorized  in  the  special  provisions." 

A  few  changes  are  made  in  the  construction 
specifications.  Last  year  it  was  specified  that  if 
the  amount  of  cement  used  in  any  three  adjacent 
blocks  is  less  by  more  than  4  per  cent,  or  if  the 
amount  in  any  one  block  is  less  by  more  than  7l/2 
per  cent  of  the  amount  required,  the  contractor 
must  remove  the  blocks  and  reconstruct  them. 
This  year,  if  such  condition  is  found,  "the  engi- 
neer shall  at  once  check  up  the  proportioning  and 
satisfy  himself  that  the  ratio  of  cement  to  fine  and 
coarse  aggregate  is  in  strict  accordance  with  these 
specifications." 

The  slump  test  for  consistency  last  year  re- 
quired that  a  truncated  cone  with  a  4-inch  top 
diameter  and  8-inch  bottom  and  12  inches  high 
should  not  slump  more  than  2  inches  when  a  me- 
chanical finishing  machine  is  used  nor  4  inches 
when  the  finishing  is  done  by  some  other  ap- 
proved method ;  while  this  year  the  slump  is  lim- 
ited to  one  inch  and  2  inches,  respectively.  Last 
year  it  was  required  that  if  hand  tamping  be 
used,  "at  least  4  men  shall  be  engaged  at  the 
exclusive  work  of  tamping  the  concrete,"  while 
this  year  it  is  provided  that  the  tamping  "shall 
meet  with  the  approval  of  the  engineer."  An  ad- 
ditional requirement  this  year  is  that  "the  plac- 
ing of  loads  or  piles  of  fine  or  coarse  aggregates 
directly  upon  the  sub-grade  or  upon  the  shoul- 
ders immediately  adjacent  thereto  to  be  wheeled, 
shoveled  or  conveyed  directly  to  the  mixer,  will 
not  be  permitted.  Driving  or  hauling  upon  piles 
or  fine  or  coarse  aggregate  will  not  be  permitted." 

$51,000,000  Provided  for  Baltimore 
Municipal  Construction 

There  is  now  available  for  engineering  con- 
struction, extensions  and  improvements  in  the 
city  of  Baltimore  $51,000,000  which  will  prob- 
ably be   expended  within   the  next   three   year-. 

Among  the  principal  improvements  contem- 
plated is  raising  50  feet  the  present  concrete  dam 
nf  the  (iunpowder  river  water  supply.  This  work 
will  be  a  simple  concreting  job  involving  few 
special  features  except  the  waterproofing  of  the 
joints  with  the  offsets  in  the  old  structure,  and 
the  construction  of  a  seepage  gallery  to  supi>l> 
ment  the  one  already  installed.      It   is   expected 


that  the  work  will  cost  in  the  neighborhood  of 
$500,000. 

About  $4,500-000  more  is  required  for  complet- 
ing other  water  supply  improvements  and  de- 
velopments. 

The  area  within  the  city  limits  has  been  ex- 
tended from  about  33  square  miles  in  1918  to 
90  square  miles  at  the  present  date.  This  ex- 
tension has  involved  the  acquisition  of  one  large 
independent  water  supply  and  several  small  ones, 
some  of  which  may  be  abandoned  and  the  others 
incorporated  in  the  distribution  system. 

The  question  of  metering  the  water  supply  to 
consumers  should  be  presented  in  an  active  cam- 
paign that,  if  successful,  will  postpone  the  con- 
struction of  an  extensive  and  costly  nitration 
plant  that  will  otherwise  have  to  be  commenced 
within  a  year.  It  is  estimated  that  about  160,000 
meters  should  be  installed  at  a  total  cost  of  about 
$2,500,000. 

About  $8,000,000  is  required  for  extension  of 
brick  and  concrete  storm  sewers  and  vitrified 
house  sewers.  About  $7,000,000  is  required  for 
new  school  houses,  $2,000,000  for  the  extension 
of  conduits,  $10,000,000  for  harbor  development 
and  construction,  $11,000,000  for  paving,  chiefly 
asphalt,  and  $1,250,000  for  possible  filtration 
plant. 


Short-Span   Highway 
Bridges* 

Materials  in  common  use.  Designing  and 
constructing  steel  bridges,  concrete  arches 
and  concrete  girders.   Maintaining  bridges. 


MATERIALS 

Superstructures  may  be  built  of  wood,  stone, 
brick,  concrete,  reinforced  concrete,  cast  iron  or 
steel,  or  of  a  combination  of  these  materials.  The 
former  extensive  use  in  this  country  of  wrought 
iron  or  cast  iron  for  arches,  or  of  combinations  of 
cast  iron  and  wrought  iron,  and  wrought  iron  and 
wood,  are  almost  entirely  superseded  by  steel  or 
concrete  or  reinforced  concrete.  Wood  was  also 
formerly  used  for  arches  and  girders,  but  on  ac- 
count of  its  rapidly  increasing  cost  and  scarcity, 
and  because  of  its  limited  strength  and  durabil- 
ity, its  use  is  rapidly  diminishing  and  is  now  al- 
most entirely  confined  to  temporary  structures 
and  short  girder  spans  generally  supported  on  pile 
trestles,  except  in  very  inaccessible  regions  where 
timber  is  still  abundant  and  freight  on  iron  and 
steel  are  excessive. 

Wood  is  still  used  extensively  for  floor  planks, 
especially  on  movable  spans,  and  for  fixed  spans 
in  rural  districts.  Cast  iron  is  now  rarely  used, 
except  in  a  supplemental  way,  as  for  bearings. 
railings  and  ornamental  purposes.  The  largest 
amount  of  highway  bridge  work  in  this  country 
is  built  with  steel  or  reinforced  concrete  or  with 
a  combination  of  these.  Steel  is  lighter,  can  be 
*  Continued  from  page  316- 
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more  exactly  proportioned,  is  less  liable  to  be  of 
poor  quality  and  workmanship  and  can  be  most 
quickly  erected.  Concrete,  on  the  other  hand, 
usually  possesses  a  larger  factor  of  strength  and 
durability,  requires  less  maintenance  and  is  more 
readily  adapted  to  artistic  and  architectural  ef- 
fects. 

STEEL    SPANS 

All  movable  spans  are  of  steel,  and  steel  may  be 
used  for  arches,  truss  spans  and  girder  spans  as 
well  as  for  the  piers  or  columns  which  support 
them.  Movable  spans  are  sometimes  displaced 
horizontally  in  a  direction  parallel  or  diagonal  to 
their  axis,  in  which  case  they  are  called  retractile 
spans.  These,  however,  are  infrequent,  and  mov- 
able spans  are  generally  made  to  revolve  in  a 
horizontal  plane,  when  they  are  called  draw 
spans;  or  in  vertical  plane,  when  they  are  called 
bascules.  Or  they  may  be  built  to  rise  and  fall 
vertically,  and  are  then  called  lift  bridges.  In 
any  case,  movable  spans  require  very  reliable,  im- 
movable supports  and  considerable  costly  oper- 
ating mechanism. 

Formerly  swing  bridges  were  most  used,  but 
now  the  bascule  type  is  in  general  favor.  Any 
kind  of  floor  may  be  used  with  the  swing  and  lift 
bridges,  but  a  special  provision  must  be  made  for 
bascule  bridges  to  retain  the  floor  when  the#  bridge 
is  in  a  vertical  or  inclined  position,  therefore  brick 
and  block  pavements  are  seldom  used  on  them 
and  plank  floors  are  frequently  adopted,  although 
steel  or  reinforced  concrete  may  be  used.  When 
movable  spans  are  used  they  are,  if  possible,  lo- 
cated symmetrically  or  in  the  center  of  the  struc- 
ture and  generally  have  monumental  piers  or 
architecturally  treated  features  at  the  ends  or 
centers  of  the  spans. 

Steel  spans  may  be  of  deck  or  through  types 
and  may  have  trussed  arches,  spandrel  braced 
arches,  or  they  may  have  either  simple  or  canti- 
lever trusses  or  girders.  Girders  are  most  suit- 
able and  economical  for  short  spans,  while  arch 
trusses  are  apt  to  be  the  most  attractive  and  pre- 
sent the  most  artistic  appearance  for  longer  spans. 
The  arch  spans  may  be  without  hinges,  with  two 
hinges  or  with  three  hinges,  and  are  most  advan- 
tageously adopted  when  they  can  be  supported 


directly  from  solid  rock  foundations  at  both  ends. 
Simple  trussed  spans  have  usually  horizontal 
bottom  chords  and  may  have  either  horizontal  or 
inclined  top  chords.  The  different  members  may 
have  field  or  shop  riveted  joints  or  be  pin  con- 
nected, the  former  system  being  now  considered 
more  desirable.  Other  things  being  equal,  the 
deck  type  is  more  simple  and  economical,  but  of 
course,  requires  sufficient  head  room  below,  and 
often  cannot  be  used  because  of  the  limiting  ele- 
vation of  the  roadway. 

Plate  girder  bridges  may  either  have  riveted 
girders  or  be  made  with  single  heavy  rolled  type 
girders.  They  are  simpler  and  more  rigid  but 
weigh  more  than  the  trussed  girders.  Plate  gird- 
ers are  usually  used  for  short  spans,  although  they 
are  practicable  for  length  up  to  100  feet,  and 
where  the  depth  is  limited  for  deck  spans,  as 
where  an  extreme  minimum  of  underneath  clear- 
ance is  available  for  deck  girder  spans,  they  are 
sometimes  made  of  the  cantilever  type,  with  a 
shallow  center  span  suspended  from  the  two  arms, 
thus  requiring  the  least  possible  depth  of  longitu- 
dinal girder  at  the  center  of  the  span.  The  prin- 
cipal advantages  of  girder  spans  are  their  sim- 
plicity, durability,  and  the  fact  that  they  can  be 
entirely  fabricated  at  the  shop,  shipped  to  the 
site,  and  erected  as  units  for  small  spans  and  as 
complete  girders  for  the  larger  spans,  thus  involv- 
ing a  minimum  of  time  and  labor  in  the  field. 

The  larger  spans  are  generally  used  for  cross- 
ing over  depressed  railroad  tracks.  It  is  difficult 
to  apply  artistic  or  architectural  treatment  to  re- 
lieve severity  and  angularity  of  their  outline. 
They  are  often  enclosed  completely  in  concrete, 
especially  when  it  is  necessary  to  protect  them 
from  gases  and  corrosion,  and  sometimes  to  facil- 
itate their  architectural  treatment.  All  kinds  of 
steel  bridge  spans  can  be  constructed  without 
difficulty  to  give  absolute  security  for  any  given 
condition  of  loading,  but  they  generally  possess 
very  little  excess  strength  above  the  specified  re- 
quirements. 

Constructing  Steel  Girder  Spans.  Steel  girders 
are  generally  shipped  in  sections  or  as  separate 
members  and  are  assembled  at  the  site  on  wooden 
falsework,  or  are  placed  immediately  on  the  per- 


BRIDGE    AT    MASSEXA, 
and    two    7-foot    sidewalks.     Built 


cost  of  $68,000.  Concrete  Steel  Engineering  Co. 
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BRIDGE    AT   GREENWH  H.    N.    V. 

120-foot  Melan  arch  concrete  span  built  in  1916,  cost  $15,000. 

manent  sub-structure.  The  steel  is  handled  in  the 
field  by  derricks,  locomotive  cranes,  gantry  cranes 
or  travelers,  such  as  are  used  by  railroad  bridge 
erectors.  These  spans  can  often,  if  necessary,  be 
erected  complete,  ready  for  use,  adjacent  to  the  old 
structure  where  the  latter  is  still  in  service,  and 
then  the  old  and  the  new  spans  can  be  simultane- 
ously moved  until  the  new  one  takes  the  place  of 
the  old  one  and  immediately  receives  the  traffic, 
while  the  old  one  is  dismantled  at  leisure.  Under 
favorable  circumstances  a  steel  span  of  100  feet 


They  almost  invariably  possess  a  large  excess 
of  strength  without  materially  increasing  the 
minimum  cost  of  construction.  They  are  very 
durable  and  require  little  or  no  maintenance.  They 
are  not,  however,  articles  of  manufacture,  cannot 
be  fabricated  in  factories,  purchased  complete,  or 
shipped  from  place  to  place,  but  should  always  be 
designed  specially  for  each'  given  site  by  compe- 
tent engineers  and  built  by  experienced  contrac- 
tors. They  require  larger  piers  and  more  secure 
foundations  than  are  indispensable  for  steel 
bridges,  and  cannot  be  as  quickly  erected  and 
opened  for  travel.  They  cannot  be  shifted  from 
place  to  place,  and  cannot  readily  be  recon- 
structed. They  require  considerable  height  be- 
tween water  level  and  the  top  of  the  floor  and 
are  not  adapted  for  supporting  a  through  road- 
way. 

Construction.  The  construction  of  the  sub- 
structure generally  requires  derricks  or  their 
equivalent,  and  a  complete  concrete  storage,  mix- 
ing and  distributing  plant.  For  work  below  the 
water  level,  sheet  piling,  cribs,  cofferdams  and 
pumping  equipment  are  often  required.     Opera- 


BRIDGE  AT  CLARKS 
Three  Melan  rib  86-foot  arch  spans,  20-foot  roadway,  no  sidewalks 

can  be  erected  within  4  or  5  days  after  the  steel 
is  all  received  at  the  site. 

Complete  spans  or  girders  may  be  delivered  on 
flat  cars  on  existing  tracks,  unloaded  and  lowered 
to  position  by  jacking  without  requiring  any  spe- 
cial apparatus.  When  the  sub-structure  is  ready, 
existing  spans  of  50  or  75  feet  may  be  displaced 
and  a  new  one  put  in  place  and  ready  for  service 
in  a  minimum  time  of  3  hours  after  all  prepara- 
tions have  been  made.  They  thus  involve  a  very 
short  interruption  to  traffic. 

CONCRETE    ARCHES 

The  use  of  concrete  and  reinforced  concrete 
arches  for  highway  Spans  has  increased  enor- 
mously within  the  last  few  years  and  they  will 
probably  eventually  supplant  other  types  in  a 
very  large  percentage  of  all  spans  between  30  and 
160  feet  in  length.  Within  generous  limits  they 
may  have  any  required  dimensions  and  lend  them- 
selves very  readily  to  a  wide  range  of  architec- 
tural and  artistic  treatment  and  embellishment  at 
a  moderate  in<  rease  over  the  minimum  cost.  The 
concrete  may  be  made  monumental  in  character 
and  consistent  with  high  class  surroundings  so  as 
to  have  features  in  keeping  with  the  suburbs  and 
landscapes. 


MILLS,  N.  Y. 
Built  in   1916  cost  $17,000,  Concrete  Steel  Engir 


ing  Co. 


tions  are  generally  simple  and  can  be  executed  by 
any  organization  and  equipment  for  ordinary  en- 
gineering construction  and  foundation  work. 

The  same  plant  that  is  installed  for  the  sub- 
structure is  usually  suitable  for  a  large  part  of 
the  construction  of  the  superstructure  of  concrete 
or  reinforced  concrete  arch  spans.  As  for  the 
sub-structure,  the  concrete  may  be  distributed  by 
service  tracks  on  the  new  structure,  or  on  an  ad- 
jacent old  one,  or  on  falsework  trestles  alongside, 
by  derricks  or  by  cables.  The  arch  forms  require 
support  on  strong  and  rigid  centers  and  these  may 
either  be  made  with  pile  and  trestle  falsework  or 
with  movable  trussed  centers,  generally  built  of 
steel  for  spans  in  excess  of  40  feet. 

The  arch  rings  are  usually  built  in  successive 
sections  corresponding  to  the  voussoirs  of  ma- 
sonry  arches,  and  the  form  work  is  comparable 
with  the  work  of  any  other  heavy  concrete 
construction.  There  is  abundant  field  for  inge- 
nuities and  economics  in  design  and  han- 
dling the  concrete  plants.  Competent  specialists 
are  available  for  designing  structures  and  the  con- 
struction plants  and  the  equipment  can  be  pur- 
chased from  experienced  manufactures  that  spe- 
cialize in  its  production  and  can  furnish  it  more 
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cheaply  .and    satisfactorily   than    the   owner   can 
otherwise  provide  it. 

Concrete  arch  bridges  invariably  have  cither 
soldi  fill  or  concrete  floors,  the  latter  sometimes 
being  carried  wholly  or  in  part  by  steel  floor 
beams  encased  in  concrete.  Sometimes  concrete 
arch  bridges  are  provided  with  reinforced  con- 
crete floors  carried  by  steel  beams  and  girders. 

CONCRETE   GIRDER    AND    SLAB   SPANS 

Spans  up  to  20  or  30  feet,  or  sometimes  even 
longer,  may  be  made  with  reinforced  concrete 
longitudinal  girders  supporting  reinforced  trans- 
verse beams,  or  concrete  floor  slabs,  all  forming  a 
monolithic  structure.  During  construction  the 
forms  must  be  supported  on  heavy  falsework, 
generally  trestle  or  pile  bents,  and  the  concrete 
should  be  delivered  in  a  continuous  operation  un- 
til the  entire  structure  is  finished,  excepting  per- 
haps that  hand  rails,  as  in  other  structures,  may 
be  independent  members,  pre-cast  or  cast-in- 
place,  or  both,  as  convenient. 

Girder  spans  are  seldom  as  attractive  in  appear- 
ance as  arch  spans,  but  can  be  used  where  there 
is  less  clearance  or  in  cases  of  minimum  height 
underneath.  Where  artistic  appearance  is  not  im- 
perative, as  for  instance,  in  a  manufacturing  lo- 


and  loaded,  unloaded  and  erected  by  derrick  cars, 
locomotive  cranes,  derricks  or  special  gantries  or 
travelers  that  handle,  them  rapidly  and  can  be  ad- 
vanced as  the  work  progresses,  especially  if  the 
structure  consists  of  a  number  of  consecutive 
spans. 

MAINTENANCE 

All  bridges  should  be  periodically  inspected 
and  formal  reports  filed  by  competent  engineers. 
Occasionally  they  require  special  investigation  or 
testing.  Repairs  should  be  well  maintained,  al- 
ii important  ones  should  not  be  required 
for  concrete  bridges.  Repairs  on  concrete  bridges 
should  hardly  exceed  the  necessary  maintenance 
of  the  roadway  and  pointing  up  of  temperature 
or  settlement  cracks,  which  are  difficult  to  pre- 
vent and  which  may  not  at  all  impair  the  in- 
tegrity of  the  structure. 

Steel  bridges  of  all  types  require  thorough  in- 
spection at  least  once  or  twice  a  year,  and  should 
be  carefully  protected  against  overload.  The  con- 
dition of  bearings  and  riveted  joints  and  the  ad- 
justments of  adjustable  members  must  be  care- 
fully observed  and  great  care  should  be  taken  to 
determine  the  exact  conditions  of  the  floor  and 
the  principal  floor  connections  to  detect  any  in- 
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cality,  over  railroad  tracks  and  over  canals,  where 
there  is  no  landscape  to  consider,  they  may  be 
cheaper  and  more  economical  than  arch  spans. 

For  short  spans,  up  to  a  maximum  of  15  or  20 
feet,  pre-cast  or  reinforced  concrete  slabs  may 
sometimes  be  used  to  advantage.  They  can  be 
supported  on  solid  piers  or  abutments  or  on  tres- 
tle bents,  the  latter  being  sometimes  also  pre-cast 
and  erected  as  separate  and  independent  pieces. 
In  some  cases  expert  skill  is  necessary  for  de- 
signing the  field  connections  and  the  joints  be- 
tween different  members. 

The  principal  advantages  of  these  pre-cast 
spans  are  that  they  can  be  erected  with  consid- 
erable rapidity  and  be  ready  for  immediate  serv- 
ice as  soon  as  the  erection  is  completed  and  con- 
siderable economy  can  be  effected  by  casting 
them  all  on  the  surface  of  the  ground  in  the  con- 
tractor's yard.  The  floor  slabs  are  usually  cast 
in  comparatively  narrow,  long,  longitudinal  units, 
two,  three  or  four  of  which  are  required  to  com- 
plete the  full  width  of  roadway.  They  may  be 
cast  in  tiers,  allowed  to  season  as  long  as  de- 
sired, transported  on  special  or  ordinary  flat  cars, 


dications  of  rust,  loose  rivets,  displacements,  or 
settlement  of  the  structure.  The  bridge  should 
be  thoroughly  cleaned  and  painted  as  often  as 
the  paint  shows  serious  deterioration,  which  may, 
under  unfavorable  conditions,  be  every  few 
months.  Especial  care  should  be  taken  to  pre- 
vent the  collection  of  water,  snow  or  ice  in  any 
cavity  or  depression,  and  to  protect  the  under 
side  of  the  bridge  from  locomotive  blasts  beneath 
it.      For   this   purpose   wooden   shields   are   often 
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Liability  of  Municipality  for  Nuisance 
in  Garbage  Disposal 


By  John  Simpson 


Decisions  of  various  state  courts.     All  hold  municipality  liable  for  nuisance, 
whether  or  not  it  is  acting  in  governmental  capacity.      Decisions  differ  as  to 
liability  of  city  for  nuisance  created  by  contractors  for  garbage  disposal.  Posi- 
tive proof  of  nuisance  required. 


In  some  jurisdictions  the  creation,  maintenance 
and  operation  of  dumping  grounds  by  municipalities 
is  held  to  be  a  governmental  duty  precluding  rt- 
covery  for  negligence  in  connection  therewith,  where 
no  nuisance  to  adjoining  owners  is  created.  In  other 
jurisdictions,  on  the  contrary,  it  is  held  that  the  mu- 
nicipality in  disposing  of  its  garbage  in  this  manner 
acts  in  a  private  and  corporate  capacity.  In  either 
case  the  weight  of  authority  is  to  effect  that  a  mu- 
nicipality cannot  without  liability  create  a  nuisance 
by  the  operation  of  a  dump.  This  article  and  the 
cases  cited  deal  only  with  the  maintenance  of  a 
dumping  ground,  and  not  with  the  analagous  ques- 
tions of  liability  for  the  pollution  of  streams  by  sew- 
age or  negligence  in  the  carrying  away  of  garbage. 
Although  municipal  authorities  may  have  plenary 
power  in  the  matter  of  collection,  removal  and  dis- 
position of  garbage,  yet  they  may  not  lawfully  create 
in  connection  therewith  a  nuisance  dangerous  to 
health  or  life;  and  where  such  a  nuisance  is  created 
and  its  effect  is  specially  injurious  to  an  individual 
by  reason  of  its  proximity  to  his  home,  he  has  an 
action  for  damages.  Kea  v.  City  of  Dublin,  145  Ga. 
511;  City  of  Dublin  v.  Kea,  20  Ga.  App.  718;  City 
of  New  Albany  v.  Slider,  21  Ind.  App.  392 ;  City 
of  Haskell  v.  Webb  (Tex.),  140  S.  W.  125;  City 
of  Newcastle  v.  Harvey,  54  Ind.  App.  243 ;  New 
Albany  v.  Armstrong,  22  Ind.  App.  15 ;  and,  when 
necessary  and  proper,  a  court  of  equity  will,  at  the 
instance  of  a  citizen  suffering  special  injury  from 
the  nuisance,  enjoin  its  maintenance.  Bell  v.  Sa- 
vannah, 139  Ga.  298,  where  the  city  garbage  dump 
was  maintained  near  a  thickly  settled  part  of  the 
city,  and  equipped  with  railroad  tracks,  on  which 
cars  were  left  standing  all  day  wholly  or  partially 
loaded  with  garbage. 

In  Taylor  v.  Baltimore,  130  Md.  133,  it  was  held 
that  chapter  349  of  the  Acts  of  1904.  authorizing 
the  City  of  Baltimore  to  erect,  and  operate  and  main- 
tain a  sewerage  disposal  and  nitration  plant  extend- 
ing out  into  the  counties,  does  not  authorize  the  city 
authorities  to  create  a  nuisance;  and  if,  in  the  op- 
eration i if  the  plant,  a  nuisance  is  created,  the  city 
is  liable  to  those  whose  property  is  injured. 

The  gathering  up  off  the  streets  and  the  premises 
of  private  persons  of  garbage,  filth  and  the  like,  the 
accumulation  of  which  would  menace  the  public 
health,  is  a  governmental  duty,  and  when  the  city 
authorities  assume  to  discharge  such  duty,  the  cor- 
poration is  not  liable  for  the  negligence  of  its  ser- 
vants in  so  doing.  Hut  this  statement  must  be 
qualified  to  the  effecj  that  although  in  the  discharge 
of  a  governmental  duty  it  must  not  commit  a  nuis- 
ance City  of  Nashville  v.  Mason,  137  Tenn.  169. 
In  City  of  Denver  v.  Porter,  (il  C.  C.  A.  1C8,  126 


Fed.  288,  it  was  held  that  "the  collection  of  the  re- 
fuse or  waste  material  of  a  city,  and  the  deposit 
thereof  in  suitable  localities  by  or  under  the  direction 
of  its  agents  or  representatives,  is  in  the  exercise 
of  a  proper  municipal  function.  A  disposition  of 
the  constant  accumulation  of  such  materials  is  not 
only  lawful,  but  also  necessary  to  the  convenience 
of  the  public."  The  maintenance  of  a  public  dump 
on  land  leased  for  the  purpose  from  a  private  owner 
is  not  in  itself  a  nuisance.  But  the  establishment, 
maintenance  and  operation  of  dumping  grounds  for 
the  disposal  of  refuse,  under  the  direction  of  officers 
of  the  city  health  department,  was  held  to  be  a  duty 
of  local  or  municipal  concern,  not  performed  in  the 
exercise  of  any  governmental  function ;  and  that  tru. 
city  was  liable  for  the  negligence  of  its  officers  and 
agents  engaged  in  the  performance  of  the  work. 

The  unsightly  appearance  of  an  adjacent  lot  by 
the  dumping  of  rubbish  thereon  is  not  a  cause  en- 
titling a  landowner  to  damages.  Unless  there  is 
injury  by  gases  or  something  else  coming  from  the 
city  lot  on  to  his  premises,  he  has  no  right  to  com- 
plain. Lane  v.  Concord,  70  N.  H.  485.  But  a 
municipal  corporation  is  liable  in  damages  for  in- 
jury to  real  estate  where  the  occupancy  thereof  is 
rendered  less  desirable  because  of  noisome  odors 
emitted  from  an  incinerator  plant  erected  and  op- 
erated by  the  municipality  near  to  such  real  estate, 
and  because  of  the  deposit  thereon  of  ashes  and 
other  offensive  substances  by  the  incinerator  plant. 
Keene  v.  City  of  Huntington,  79  W.  Va.  713.  A 
municipal  corporation  which  maintains  a  rubbish 
dump  in  which  fire  is  permitted  to  smoulder  for  a 
long  time  is  liable  as  for  a  nuisance  to  the  owner  of 
adjacent  property  destroyed  by  fire  blown  by  a  high 
wind  from  the  dump.  City  of  Nashville  v.  Mason, 
137  Tenn.  169.  See  also  City  of  Denver  v.  Porter, 
126  Fed.  288.  It  is  not  necessarily,  nor  prima  facie, 
an  act  of  nuisance  to  cast  the  garbage  of  a  city  upon 
Lake  Michigan,  fifteen  miles  from  the  shore.  Kuehn 
v.  City  of  Milwaukee,  92  Wis.  263. 

A  city  will  not  ordinarily  be  liable  for  the  acts  of 
an  independent  contractor,  to  whom  it  has  given  a 
contract  for  the  removal  of  garbage.  Where  the 
contract  does  not  reserve  to  the  city  the  right  to 
control  the  mode  or  the  manner  of  its  performance 
or  the  place  where  the  garbage  should  be  dumped. 
Kuehn  v.  City  of  Milwaukee,  if.'  Wis.  263.  But  in 
Flannagan  v.  Bloomington,  156  111.  App.  102,  it 
was  held  that  the  fact  that  a  city  may  have  employed 
an  independent  contractor  to  remove  garbage  and 
refuse  matter  from  the  streets  and  that  he,  under 
his  contract,  used  a  place  as  a  dumping  ground  to 
the  injury  of  adjacent  private  property  without 
authority  or  direction  from  the  city  to  do  so,  did 
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not  affect  the  liability  of  the  city  for  his  actions  in 
carrying  out  a  contract  with  the  city  in  the  execution 
of  the  power  given  to  the  city  to  remove  and  dis- 
pose of  garbage  and  refuse  matter  from  the  streets. 
It  has  been  held,  though  not  necessary  for  the 
decision  of  the  case,  that  if  the  commissioners  of 
public  works  had  done  the  work  of  removing  and 
dumping  garbage  by  their  own  employees  and  ser- 
vants, without  the  intervention  of  an  independent 
contractor,  the  city  would  not  have  been  liable  for 
an  injury  growing  out  of  the  acts  of  such  employees 
or  servants,  for  it  is  a  public  service,  as  distinguished 
from  a  corporate  duty ;  and  that  the  suggestion  that 
a  municipal  corporation  has  no  right  to  create  or 
maintain  a  nuisance  was  altogether  beside  the  ques- 
tion involved,  because  it  was  not  the  city,  but  a 
larger  public,  for  whom  the  questionable  act  was 
done.    Kuehn  v.  City  of  Milwaukee,  92  Wis.  •;!•;:>. 

The  Kentucky  Court  of  Appeals  holds,  City  of 
Georgetown  v.  Ammerman,  143  Ky.  2'M,  that  a 
board  of  health  has  no  power  to  authorize  a  city, 
nor  has  a  city  any  power  to  order  to  be  dumped 
or  to  dump  garbage  or  other  refuse  matter  so  that 
it  will  wash  into  a  spring  used  by  the  people  of  the 
city,  or  that  will  create  a  stench  to  those  persons  re- 
siding in  the  vicinity  thereof.  And  in  Louisville  v. 
Hehemann,  161  Ky.  523,  171  S.  W.  165,  the  same 
court  holds  that  notwithstanding  a  municipality  is 
not  liable  for  its  agents'  negligence  in  disposing  of 
garbage,  this  being  the  discharge  of  a  governmental 
function,  the  municipality  is  liable  for  the  deprecia- 
tion in  value  of  adjoining  property  by  permitting  its 
dumping  ground  to  become  a  nuisance. 

In  Texas  it  is  held  that  the  construction  and 
operation  of  a  city  sewage  disposal  plant  by  a  city 
is  done  in  its  corporate  character  for  the  peculiar  ad- 
vantage of  its  own  inhabitants,  and  the  city  will  be 
liable  for  its  torts  in  that  respect,  as  distinguished 
from  its  acts  done  in  the  interest  of  the  public  at 
large.  Brewster  v.  City  of  Forney.  (Tex.)  196 
S.  W.  636.  And  even  where  the  establishment  of 
a  dump  yard  was  held  to  b<*  a  public  and  not  a  cor- 
porate duty,  the  municipality  would  be  liable  if  it 
negligently  permitted  the  dump  to  become  a  nuis- 
ance. Ft.  Worth  v.  Crawford,  64  Tex.  202,  7  4  Tex. 
404,  or  even,  it  has  been  held,  irrespective  of  negli- 
gence. City  of  Coleman  v.  Price,  54  Tex.  Civ. 
App.  39. 

But  the  existence  of  offensive  odors,  etc.,  com- 
plained of  must  appear  from  the  evidence,  and  as 
having  been  caused  by  the  operation  of  the  plant. 
So,  in  an  action  against  a  city  for  damages  from 
the  discharge  from  the  city's  septic  tank,  it  was 
held  proper  to  refuse  a  requested  special  issue  in 
the  following  words :  "Did  the  filth,  stagnant  water, 
flies,  any  or  all  of  these  causes  coming  from  the 
branch  as  the  result  of  the  defendant's  sewage  emp- 
tying therein  and  flowing  down,  in,  and  around 
plaintiff's  residence,  cause  him  or  any  of  the  chil- 
dren to  become  sick  or  lose  their  health?''  because 
it  assumed  the  existence  in  and  around  the  plain- 
tiff's residence  of  filth,  offensive  odors,  etc.,  as  the 
result  of  the  operation  of  the  plant.  Brewster  v. 
City  of  Forney  (Tex.),  196  S.  W.  636. 

If  a  city,  by  its  ordinance,  leaves  the  place  and 
manner  of  depositing  its  garbage  to  its  marshal,  or 
other  official,  it  will  be  responsible  for  a  negligent 


performance  of  the  duties  thus  conferred  upon  him. 
So,  where  a  city  ordinance  provided:  "It  shall  be 
the  duty  of  the  marshal  to  cause  the  removal  and 
burial,  at  the  expense  of  the  city,  of  all  carcasses 
of  dead  animals  the  owner  or  person  in  charge  of 
which  cannot  be  ascertained,"  it  was  held,  City  of 
Hillsboro  v.  Ivey,  1  Tex.  Civ.  App.  653,  that  this 
confided  the  manner  of  the  performance  of  the  duty 
to  the  marshal  and  the  city  would  be  liable  in  dam- 
ages for  his  negligent  performance  thereof  in  de- 
positing such  carcasses  so  near  a  private  residence 
as  to  create  a  nuisance  thereby. 

It  does  not  affect  the  city's  liability  that  the  place 
where  the  nuisance  is  caused  by  a  garbage  dump 
is  beyond  the  city  limits.  If  as  a  fact  it  bought 
land  adjacent  to  a  plaintiff's  premises  upon  which 
to  dump  its  garbage,  dead  animals  and  other  mat- 
ter, and  so  used  it,  and  thereby  created  a  nuisance 
hurtful  and  injurious  to  the  plaintiff  and  his  prop- 
erty, its  liability  would  result  as  if  the  grounds 
were  situated  within  the  corporate  limits.  City 
of  Coleman  v.  Price,  54  Tex.  Civ.  App.  39. 

And  where  the  city  scavenger,  entrusted  by  the 
city  with  the  removal  of  dead  animals,  garbage,  etc., 
negligently  and  repeatedly,  through  many  months 
and  even  years,  deposits  the  same  near  the  residence 
of  citizens  on  land  belonging  to  a  nonresident,  in- 
stead of  on  the  dumping  ground  provided  by  the 
city  beyond  its  corporate  limits,  it  was  held  im- 
material that  the  land  so  made  the  dumping  ground 
of  the  city  was  not  under  the  control  and  did  not 
belong  to  the  city.  City  of  Stephenville  v.  Bower, 
29  Tex.  Civ.  App.  384. 

In  Lane  v.  Concord,  TO  N.  H.  485,  an  action 
against  a  municipal  corporation  for  creating  a  nuis- 
ance by  dumping  refuse  material  upon  a  vacant  lot 
adjoining  the  plaintiff's  premises,  it  was  incumbent 
on  the  plaintiff  to  establish  that  the  municipality 
committed  the  acts  complained  of,  and  that  such 
acts  wrongfully  injured  and  damaged  her  in  her 
person  or  estate;  and  in  the  determination  of  the 
latter  issue,  a  city  ordinance  prohibiting  the  acts 
complained  of  was  merely  competent  evidence  to 
be  considered  by  the  jury,  in  connection  with  all 
the  circumstances  of  the  case,  but  not  conclusive. 
The  courts  will  not  readily  interfere  by  injunction 
to  prevent  the  erection  or  operation  of  a  plant  for 
the  reduction  of  garbage,  unless  it  clearly  appears 
that  the  plant  is  constructed  or  operated  so  as  to 
constitute  a  serious  nuisance.  Baltimore  v.  Sackett, 
135  Md.  56,  107  Atl.  557.  A  plant  for  the  disposal 
of  the  garbage  of  a  city  being,  like  one  for  the  dis- 
posal of  sewage,  essential  to  the  health  and  comfort 
of  the  people  at  large,  an  injunction  should  not 
issue  unless  under  very  extraordinary  circum- 
stances, but  the  party  complaining  should  be  left  to 
his  or  her  remedy  at  law.  Taylor  v.  Baltimore,  130 
Md.  146.  In  a  suit  against  the  Mayor  and  City 
Council  of  Baltimore,  a  prayer  asking  not  only  that 
the  defendants  be  enjoined  from  hauling  garbage 
to,  dumping  it  upon,  or  reducing  it  on  a  farm, 
owned  by  the  city,  but  also  from  proceeding  with 
the  erection  of  a  temporary  reduction  plant  on  the 
farm  for  the  reduction  of  the  city's  garbage,  and 
from  conveying  to  this  farm  all  or  any  portion  of 
the  garbage  from  the  city  for  the  purpose  of  being 
so  reduced,  was  held  too  broad  and  general,   and 
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the  injunction  Was  refused.  Baltimore  City  v. 
Sackett,  135  Md.  5G.  A  municipal  corporation  was 
proceeding,  under  contract  with  a- crematory' com- 
pany, to  erect  an  incinerator,  or  crematory,  for  the 
destruction  of  the  city  garbage  near  the  business 
center  of  the  city,  on  a  guaranty  by  the  company 
that  the  plant,  when  completed,  would  consume  the 
garbage  without  offensive  odors,  etc.  The  con- 
struction of  the  garbage  plant  had  proceeded  to 
within  two  days  of  completion  when  an  equitable 
petition  was  filed  by  residents  living  within  100 
yards  of  the  crematory  to  enjoin  the  further  prog- 
ress of  the  work  because  of  the  offensive  odors, 
gathering  of  flies,  etc.,  which  it  was  alleged  would 
be  caused  by  the  hauling  and  dumping  of  the  gar- 
bage. It  was  held  that,  there  being  evidence  from 
which  the  jury  could  find  that  there  were  other 
available  vacant  lots  in  a  different  and  more  remote 
section,  away  from  the  heart  of  the  city  and  the 
residential  section  thereof,  and  that  the  hauling  of 
the  garbage  near  the  petitioners'  residences  would 
cause  flies  and  noxious  fumes  and  poisonous  gases 
emanating  from  the  garbage  to  pester  the  peti- 
tioners and  depreciate  the  value  of  their  property, 
a  verdict  enjoining  the  completion  of  the  crematory 
was  authorized.  Quitman  v.  Underwood,  148  Ga. 
152,  96  S.  E.  178. 

Certain  residents  of  a  city  living  on  a  bluff  filed 
a  bill  in  equity  against  the  proprietor  of  a  garbage 
furnace  situated  on  the  river  bank  at  the  base  of  the 
bluff,  complaining  of  annoyance  by  odors  from  the 
garbage  before  it  was  put  into  the  furnace,  which 
was  of  the  best  and  most  approved  construction, 
and  was  operated  under  a  contract  with  the  city,  on 
a  site  selected  by  the  city  authorities.  The  evi- 
dence tended  to  show  that  the  site  was  probably  the 
best  for  the  purpose  anywhere  within,  or  in  the 
neighborhood  of  the  city.  The  court  refused  to 
enjoin  the  operation  of  the  furnace,  but  decreed 
that  the  garbage  should  be  placed  in  the  furnace  as 
soon  as  possible,  and  that  the  residuum  should  be 
shipped  off  as  speedily  as  possible.  The  Pennsyl- 
vania Supreme  Court,  on  appeal,  Fisher  v.  Amer- 
ican Reduction  Co.,  189  Pa.  419,  held  that  the  de- 
cree was  a  proper  one  under  the  circumstances. 


In  such  cases  the  doctrine  of  contributory  negli- 
gence has  no  application,  so  that  it  is  no  defense  to 
an  action  against  the  city  for  permitting  garbage 
and  refuse  emitting  noxious  odors  to  be  dumped  in 
a  street  near  the  plaintiff's  premises  that  the  plain- 
tiff caused  garbage  and  refuse  to  be  deposited  on 
his  premises.  Correll  v.  City  of  Cedar  Rapids,  110 
Iowa  333. 

If  an  incinerator  plant,  or  other  garbage  disposal 
plant,_  is  one  of  the  instrumentalities  constructed  by 
the  city  for  the  purpose  of  carrying  out  its  legiti- 
mate powers,  and  is  fit  to  be  used  for  that  pur- 
pose as  a  permanent  structure,  and  the  damage  to 
adjoining  real  estate  from  noxious  odors  and  the 
deposit  of  ashes  and  lother  offensive  substances 
results  from  the  construction  and  proper  operation 
of  the  plant,  the  injury  is  a  permanent  one,  and 
the  measure  of  damages  is  the  diminution  in  the 
value  of  such  real  estate  by  reason  of  construction 
and  proper  operation  of  the  plant.  But  if  the  in- 
jury arises  solely  from  the  negligent  or  improper 
operation  of  the  plant,  such  injury  is  of  a  tem- 
porary character,  and  damages  therefore  must  be 
recovered  in  successive  actions.  Keene  v.  City  of 
Huntington,  79  W.  Va.  713. 

When  the  deposit  of  garbage  on  land  causes  no 
permanent  injury  to  the  soil,  and  there  is  no  evi- 
dence that  the  odors  created  by  it  will  be  perman- 
ent, no  recovery  can  be  had  for  loss  on  the  ground 
of  permanent  injury  to  the  property.  Where  the 
injury  is  not  permanent,  the  measure  of  damages  is 
the  difference  in  the  rental  value  of  the  property 
with  and  without  the  nuisance,  with  any  incidental 
damages  such  as  the  cost  of  removing  the  nuis- 
ance and  of  taking  care  of  the  premises  when  not 
rented  because  of  its  existence  there.  City  of  San 
Antonio  v.  Mackey,  22  Tex.  Civ.  App.  145. 

A  complaint  for  damages  and  to  enjoin  the  pol- 
lution of  the  plaintiff's  fish  pond,  caused  by  dump- 
ing garbage  where  it  polluted  the  stream  which  fed 
the  pond,  must  aver  that  at  or  prior  to  the  bringing 
of  the  suit  the  city  allowed  or  permitted  the  refuse 
to  wrongfully,  negligently  or  carelessly  escape  from 
the  dumping  ground  to  the  plaintiff's  injury.  City 
of  Newcastle  v.  Harvey,  54  Ind.  App.  243. 


Present  Status  Activated  Sludge   Process 

Brief  description,  from  personal  inspection  of  English  and  American  plants. 

Description  of  experimental  plant  embodying  new  ideas  recently  constructed 

by  the  Illinois  Water  Survey  Division. 


In  a  paper  prepared  for  the  American  Society 
for  Municipal  Improvements,  Edward  Bartow, 
head  of  the  chemistry  department,  State  Univer- 
sity of  Iowa,  has  summed  up  briefly  the  present 
status  of  the  so-called  activated  sludge  process 
of  treating  sewage,  describing  at  some  length  the 
plant  recently  installed  by  the  Water  Survey  Di- 
vision of  Illinois  at  Urbana  for  experimental  pur- 
poses. Mr.  Bartow  has  recently  visited  activated 
sludge  installations  in  England  as  well  as  in  this 
country. 

The  Houston,  Texas,  plant  is  the  largest  in  the 


world  that  has  been  in  successful  actual  service. 
It  consists  of  aeration  chambers,  settling  tanks, 
and  large  air  compressors  in  a  building  at  one 
end  of  the  tanks.  On  a  hill  above  the  plant  are 
buildings  in  which  sludge  pressing  and  sludge 
drying  experiments  are  being  made.  The  efflu- 
ent obtained  has  been  very  satisfactory  but  no 
definite  plan  has  been  decided  upon  for  de-water- 
ing and  drying  the  sludge,  which  up  to  this  time 
has  been  disposed  of  by  lagooning. 

The  first  plant  of  any  size  was  that  built  in 
Manchester,  England,  in   1914,  and  this  is  still 
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Operating  on  the  fill-and-draw  system  with  a  daily- 
capacity  of  about  50,000  gallons.  As  a  result  of 
experiments  with  this  plant  the  city  of  Manches- 
ter constructed  a  plant  on  the  continuous  flow 
plan  with  a  capacity  of  about  500,000  gallons.  In 
the  latter  plant  the  sewage  passes  five  times  the 
length  of  the  tanks  and  the  sludge  is  returned 
through  a  pipe  to  the  point  where  the  sewage  en- 
ters the  plant.  The  mixed  sewage  and  sludge 
passes  to  the  center  of  the  settling  basin  and  the 
clear  effluent  flows  out  over  the  edges  of  the  tank 
at  the  corners  in  order  to  prevent  short  circuiting. 
Results  with  this  plant  were  so  satisfactory  that 
a  much  larger  one  has  been  constructed  at  Davy- 
hulme  where  the  sewage  and  sludge  passes  three 
times  the  length  of  the  tank  and  the  sludge  re- 
turns to  the  entrance  in  an  open  channel  having 
half  the  width  of  the  aerating  channel.  For  ex- 
perimental purposes  two  kinds  of  settling  tanks 
have  been  constructed,  one  for  gravity  separation 
with  a  bottom  sharply  sloped  so  that  the  sludge 
may  settle  to  the  center  of  the  hopper  and  be  re- 
moved by  gravity ;  the  other  having  a  circular 
bottom  sloping  only  slightly  and  a  collecting 
mechanism  to  carry  the  sludge  to  the  center  for 
removal. 

Worcester,  England,  has  also  been  successful 
with  a  small  plant  and  will  probably  adopt  the 
activated  sludge  process  for  treating  all  its  sew- 
age. During  the  war  several  small  plants  were 
constructed  at  hospitals  and  munition  plants. 
One  at  Blackpool  takes  care  of  the  sewage  from 
a  munition  plant  employing  3,000  men. 

In  the  United  States  most  of  the  activated 
sludge  plants  are  experimental  except  that  at 
Houston.  Following  experiments  by  the  Sani- 
tary District  of  Chicago  and  by  Milwaukee,  both 
of  these  have  adopted  the  process  for  large  plants, 
the  former  having  a  large  unit  under  construc- 
tion at  Maywood,  and  a  large  plant  will  be  built 
to  dispose  of  the  waste  from  the  stock-yards  and 
another  in  the  Calumet  district. 

Milwaukee  is  still  endeavoring  to  solve  the 
problem  of  sludge  drying  in  order  to  decide  upon 
the  best  design  for  the  service  plant  for  the  city. 
The  Milwaukee  Sewerage  Commission  has  spent 
much  time  and  energy  in  an  effort  to  solve  the 
sludge  problem  and  at  present  is  experimenting 
with  a  continuous  centrifugal  machine  which  it 
is  hoped  will  prove  satisfactory  and  successful. 
Aside  from  the  centrifugal  machine,  plate  press- 
ing seems  to  be  most  promising. 

The  state  water  survey  division  at  Urbana  with 
a  small  appropriation  has  established  an  experi- 
ment station  which  is  being  put  in  operation  at 
the  present  time.  In  this  it  is  proposed  to  have  a 
plant  as  complete  as  possible.  It  will  have  ap- 
proximately 100,000  gallons  daily  capacity  and 
will  include  screening,  aeration,  sludge  de-water- 
ing and  drying. 

The  sewage  flows  by  gravity  through  the  grit 
chamber  to  a  screen  furnished  by  the  Dorr  Com- 
pany of  New  York.  After  screening,  the  sewage 
passes  to  the  pump  pit  from  which  the  screened 
sewage  is  pumped  to  the  aeration  tanks.  By  use 
of  screened  sewage  trouble  from  stoppage,  which 
often  occurs  when  unscreened  sewage   is  to  be 


handled,  is  avoided.  The  activated  sludge  plant 
itself  contains  two  tanks  17  feet  in  diameter  and 
13  feet  in  depth,  i  he  sewage  may  pass  through 
in  series  or  in  parallel.  It  is  expected  to  use  the 
plant  in  a  manner  similar  to  that  used  by  the  Dorr 
(  onpany,  in  an  experimental  plant  at  Mount 
Vernon,  X.  V.*  About  half  way  between  the  top 
and  bottom  of  the  tank  is  a  tray  inclined  slightly 
upward  toward  the  center.  Air  is  forced  in 
through  filtros  plates  at  the  bottom  and  is  caught 
and  carried  to  the  center  of  the  tank  under  the 
tray.  The  air  rises  through  the  central  well  and 
is  returned  with  the  incoming  sewage  through 
another  well  to  the  lower  compartment  of  the 
tank  where  it  is  carried  by  a  revolving  mechan- 
ism to  the  outside  toward  the  outer  rim  of  the 
bottom  of  the  tank  where  it  passes  over  the  plates 
and  is  caught  up  by  the  air  and  carried  with  the 
air  to  the  top,  thus  completing  the  circuit. 

At  the  top,  part  of  the  mixed  sewage  and  sludge 
over  an  adjustable  collar  into  the  upper 
part  of  the  tank,  which  is  a  settling  compartment. 
The  clarified  liquid  passes  over  the  outer  edge 
into  the  trough  from  which  it  passes  to  a  second 
tank  or  to  a  stream.  The  sludge  is  carried  by 
another  mechanism  to  the  outside  of  the  upper 
chamber  and  flows  by  gravity  through  down-cast 
peripheral  wells  into  the  lower  chamber,  where  it 
is  mixed  with  sewage  and  air  and  enters  the 
aeration  circuit. 

We  thus  have  two  circuits;  one  for  sewage, 
sludge  and  air  and  the  other  through  the  sedimen- 
tation section  of  the  tank  for  the  sludge  alone. 

It  is  hoped  by  this  method  to  demonstrate  what 
was  shown  by  the  Mount  Vernon  test,  that  the 
amount  of  air  used  can  be  greatly  reduced. 

The  two  important  problems  of  the  activated 
sludge  process  which  have  not  been  satisfactorily 
solved  are  the  amount  of  air  used  and  the  drying 
of  the  sludge.  By  the  Dorr-Peck  process,  it  is 
proposed  to  reduce  the  amount  of  air.  Two  other 
proposed  methods  should  be  mentioned,  both 
English.  In  one  it  is  proposed  to  use  the  air  in- 
termittently. Sufficient  air  will  be  added  to  sat- 
urate the  mixture  of  sewage  and  sludge,  then  the 
addition  of  air  is  discontinued  for  a  while  until  the 
air  is  used  up.  In  the  other,  the  scheme  which 
has  been  adopted  for  the  new  plant  at  Manches- 
ter, the  air  comes  in  at  one  side  of  the  long  tank 
and  is  expected  to  cause  the  sewage  and  sludge 
to  circulate  in  a  direction  horizontal  to  the  line 
of  flow  through  the  tank.  The  portions  of  the 
tank  at  the  sides  farthest  from  the  aerating  plates 
have  a  curved  bottom  and  it  is  expected  that  the 
circulation  will  be  such  that  the  amount  of  air  re- 
quired will  be  greatly  reduced. 

The  other  problem  not  satisfactorily  solved  is 
sludge  drying,  and  it  is  my  thought  that  many 
cities  that  have  been  considering  methods  of  sew- 
age disposal  have  hesitated  to  adopt  the  activated 
sludge  process  because  of  the  difficulty  in  dispos- 
ing of  the  sludge.  Because  of  the  expense,  engi- 
neers have  advised  against  its  adoption  by  several 
cities.  Where  possible,  if  the  amount  of  air  could 
be  decreased  and  the  sludge  satisfactorily   dis- 
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posed  of,  the  method  might  be  found  the  most 
satisfactory  and  the  cheapest. 

For  the  final  drying,  aside  from  attempts  to  dry 
the  sludge  on  sand  beds,  most  attempts  have  been 
made  by  direct-heat  driers.  Recently,  the  Bailey 
Mfg.  Company  in  Milwaukee  has  designed  an  in- 
direct-heat drier  which  is  to  be  tried  out  at  the 
sewage  testing  station  at  Urbana.  In  preliminary 
tests  with  this  drier,  a  sludge  with  less  than  10 
per  cent  moisture  was  obtained  from  sludge  hav- 
ing originally  nearly  90  per  cent  of  moisture. 
There  was  no  unpleasant  odor  and -no  dust  noted 
during  the  process.  Drying  without  odor  or  dust 
has  not  been  accomplished  with  direct-heat  driers 
and  it  is  hoped  that  the  expense  of  the  indirect- 
heat  driers  will  not  be  too  great  and  that  it  may 
solve  the  problem  of  sludge  drying. 


Substitutes  For  Sewers" 

By  W.  A.  Hardenberg 

Use  of  septic  closets,  chemical  toilets  and 

small  septic  tanks.     Comparison  of  annual 

costs  of  the  chemical  types. 


THE     SEPTIC    CLOSET 

The  septic  closet  has  been  used  a  great  deal, 
especially  in  the  south  in  industrial  and  mill  vil- 
lages as  well  as  in  many  of  the  smaller  towns. 
The  fact  that  it  has  not  lived  up  to  its  advance 
notices  can  be  charged  to  commercial  interests 
very  largely,  though  the  lack  of  proper  care  and 
maintenance  have  been  important  items.  This 
type  has  been  pushed  very  widely  by  several 
manufacturers  and  in  the  intense  competition,  ex- 
travagant claims  have  been  made  and  occasional 
shoddy  work  has  been  done. 

The  septic  closet  is  also  known  as  the  L.  R.  S., 
from  the  initials  of  its  originators,  Drs.  Lumsden, 
Roberts  and  Stiles,  of  the  Public  Health  Service. 
Its  action  is  generally  the  same  as  that  which 
takes  place  in  a  septic  tank.  The  needed  water 
is  added  daily  or  weekly  by  means  of  buckets. 
The  effluent  passes  out  through  an  open-joint  tile 
line  and  is  disposed  of  by  means  of  sub-surface 
irrigation. 

The  seat  lid  must  be  kept  down  to  exclude 
flies;  kerosene  oil  must  be  used  in  the  summer  to 
prevent  mosquito  breeding;  the  water  must  be 
added  regularly  and  in  sufficient  quantity.  If 
these  precautions  are  observed,  very  good  service 
is  obtained  from  this  type  of  installation.  There 
is  considerable  odor  in  hot  weather,  and  the  ef- 
fluent is  discharged  into  the  soil  in  such  fashion 
as  to  promote  ground  water  pollution,  but  these 
are  really  secondary  considerations  in  comparison 
with  the  health  protection  that  such  an  installa- 
tion gives. 

The  septic  closet  is  manufactured  widely  and 
can  be  bought  for  about  $38  to  $40,  exclusive  of 
the  house ;  or  most  anyone  at  all  familiar  with 
concrete  ran  manufacture  one  for  himself.  As 
the  "Kentucky  sanitary  privy,"  the  fame  of  this 
type  has  been  heralded  far  and  wide.     Plans  are 
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available  from  almost  any  county  or  city  health 
officers,  and  from  all  state  health  offices.  The 
cost  of  the  home-made  type  will  average  about 
$35. 

The  capacity  or  size  of  the  septic  closet  is  im- 
portant. North  Carolina  now  requires  a  capacity 
of  200  gallons  minimum,  and  this  is  about  as 
small  as  should  be  used.  Of  equal  importance  is 
careful  installation.  The  disposal  tile  should  be 
laid  to  grade  and  line,  the  tank  placed  level,  and 
on  a  good  foundation. 

The  septic  closet  is  an  outdoor  installation,  and 
experience  has  shown  that  these  are  rarely  satis- 
factory for  thickly  settled  communities  for  any 
great  length  of  time.  It  is  generally  poor  econ- 
omy to  use  them  in  city  sanitation.  The  fairly 
large  first  cost,  though  followed  by  low  mainte- 
nance costs,  is  really  too  great  in  view  of  its 
temporary  character. 

THE   CHEMICAL   TOILET 

This  outfit  is  built  in  two  types,  the  commode, 
and  the  storage  system.  The  former  is  unsuited 
for  use  in  urban  districts,  as  it  is  merely  a  metal 
box  and  can  to  which  chemical  is  added.  In  fact, 
the  only  real  field  for  the  commode  is  as  a  con- 
venience in  the  country  or  rural  sections.  The 
storage  type  is  equipped  to  care  for  the  sewage 
from  a  family  for  from  four  to  eight  months  with- 
out scavenging.  It  has  the  advantage  of  indoor 
installation  and  is  perhaps  the  best,  though  rather 
costly,  substitute  for  running  water. 

It  consists  of  a  metal  tank,  protected  against 
the  action  of  the  chemical  and  of  sewage,  a  china 
bowl,  a  connecting  tube  and  adequate  ventilation. 
The  tank  is  charged  with  a  small  amount  of  chem- 
ical— about  15  gallons  of  solution — which  is  usu- 
ally caustic  soda.  This  breaks  up,  deodorizes  and 
sterilizes  the  sewage.  The  cost  of  operation  aver- 
ages about  $5  per  year,  but  the  first  cost  is  rather 
high,  from  $60  to  $80.  Scavenging  is  made  easy 
by  providing  an  underground- pit  into  which  the 
tank  contents  may  be  turned  by  opening  a  valve. 

SMALL    SEPTIC   TANKS 

Where  running  water  is  at  hand,  but  no  sewers, 
houses  may  have  plumbing  installed  and  the  sew- 
age carried  to  small  septic  tanks  for  treatment, 
as  was  mentioned  in  this  magazine  a  short  time 
ago  in  connection  with  Baltimore.  The  small 
septic  tanks  work  very  efficiently  and  will  care 
for  the  sewage  of  the  average  residence  with  a 
minimum  of  attention  and  cost.  Economy  in 
first  cost  may  often  be  attained  by  combining  the 
flow  from  two  or  more  houses  and  installing  a 
larger  tank. 


A    COMMERCIAL    METAL   SEPTIC   TANK.    RESIDENCE   SIZE 
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The  capacity  required  in  these  small  tanks  is 
roughly  from  20  to  30  gallons  per  capita,  but 
almost  every  state  board  of  health  has  its  own 
requirements,  and  these  should  be  followed.  The 
cost  will  run,  for  the  smaller  tanks,  about  30 
cents  per  gallon,  and  for  the  larger  ones  about 
two-thirds  as  much.  Concrete  tanks  are  used  to 
a  large  extent,  both  built  in  place  and  pre-cast. 
Of  late  the  metal  tank  has  come  into  favor. 
Among  its  advantages  are  the  ease  of  handling 
and  the  fact  that  it  may  be  dug  up  and  moved  if 
desired.  It  is  also  a  little  cheaper  than  the  con- 
crete tank. 

The  matter  of  the  disposal  of  the  effluent  is  a 
very  important  one.  Sub-surface  irrigation  is  one 
of  the  methods  applicable,  but  local  conditions 
will  govern  this  point.  If  metal  tanks  are  used 
these  may  be  dug  up  when  sewers  are  extended 
to  that  section,  and  used  in  another  place,  mean- 
while using  the  sewer  from  the  house  to  the  sep- 
tic tank  as  a  house  connection  for  the  sewer. 

COST 

A  rough  estimate  of  cost  has  been  given  along 
with  the  description  of  each  type.  To  correctly 
estimate  the  cost  of  each  method  of  disposal  re- 
quires the  consideration  of  first  cost,  annual  cost, 
maintenance  and  operating  expenses. 

With  the  exception  of  the  pit  and  the  wooden 
box  and  can  outfit,  the  other  types  described  in 
the  preceding  pages  are  fairly  long-lifed.  This 
may  or  may  not  be  an  advantage,  depending  upon 
the  length  of  time  that  may  intervene  before 
sewers  are  constructed.  However,  it  is  hardly 
fair  to  the  more  durable  types  to  compare  them 
in  regard  only  to  first  cost.  For  that  reason  there 
is  given  herewith  a  basis  of  costs  for  a  ten-year 
period. 

Instal-     Int.  and  Total      Annual 

Type    of    Disposal  lation      Maint.  Scavenging      Cost         Cost 

Pit     $60.00     $19.80     $36.00     $115.80     $11.58 

Box  (wood)  and  can  24.00      10.02      70.00      104.02      10.40* 

Concrete  vault....  35.00  21.00  60.00  116.00  11.60 
Commercial  L.R.S.  38.50  2.1.10  20.00  81.60  8.16 
Homemade  L.R.S.  35.00  21.00  20.00  76.00  7.60 
Chemical  toilet....  65.00  39.00  50.00  154.00  15.40 
•Does  not  include  share  of  disposal  expense,  as  purchasing  land 
for    burial,    etc. 

The  above  are  on  the  basis  of  10  years'  service. 
In  this  time  the  pit  would  have  to  be  cleaned  ten 
times;  the  box  and  can  (wooden)  would  have  to 
be  replaced  at  the  end  of  five  years  with  a  com- 
plete new  installation,  as  its  life  is  only  about  5 
years,  and  the  cans  renewed  every  two  years.  All 
the  other  installations  are  durable  and  permanent. 

The  question  of  housing  also  affects  the  cost. 
In  the  above  table,  this  cost  for  housing  should 
be  added  to  the  cost  of  the  pit,  the  box  and  can, 
the  concrete  vault  and  the  L.  R.  S.  type.  The 
annual  cost  would  be  about  $3,  but  this  has  been 
omitted  from  the  table  because  it  is  often  the  case 
that  the  old  house  can  be  adapted  for  use. 

To  the  above  costs  given  for  the  septic  tank, 
when  used  with  running  water  should  be  the  ex- 
pense of  putting  plumbing  into  the  home — at  least 
$125 — and  the  annual  cost  of  water,  $6  to  $10. 

The  scavenging  cost  for  the  chemical  toilet 
includes  the  cost  of  chemicals.  The  scavenging 
cost  for  the  L.  R.  S.  will  depend  largely  upon 
the  use  given  them.  If  abused,  it  may  be  neces- 
sary to  clean  them  every  6  to  12  months.  Other- 
wise, biennial  cleanings  will  be  sufficient.     The 


scavenging  cost  for  the  box  and  can  is  assumed 
on  the  operation  by  the  community  of  a  fairly 
efficient  and   sanitary   scavenging  force. 

When  these  points  are  all  included  it  may  very 
often  be  open  to  question  as  to  whether  extend- 
ing the  sewers  may  not  be  the  cheapest  way 
out  of  the  situation.  However,  if  this  cannot 
be  done — and  there  are  many  places  where  it 
cannot — any  of  the  above  methods  will  be  a  vast 
improvement  over  the  lack  of  method  usually 
found  in  the  average  city's  unsewered  area. 

Non-Rigid  Base  for  Granite  Blocks 

The  Department  of  Public  Works  of  Provi- 
dence, R.  I.,  relaid  "a  considerable  yardage  of  old 
granite  block  pavement,  part  of  which  had  been 
laid  originally  on  a  six-inch  cement-concrete  foun- 
dation and  part  on  a  rolled  broken  stone  base. 
Much  of  the  pavement  had  settled  in  places  after 
carrying  considerable  traffic.  In  relaying  that 
laid  on  a  broken  stone  base,  the  old  base  was  re- 
placed with  one  of  asphalt  macadam. 

The  first  step  was  to  take  up  and  clean  the 
old  blocks  thoroughly,  no  recutting  being  neces- 
sary. The  sub-base  was  of  gravel,  varying  in 
thickness  up  to  &y2  inches.  This  sub-base  was 
rolled  thoroughly,  and  on  top  of  it  was  placed  2- 
inch  trap  rock  which  was  rolled  to  an  average 
depth  of  three  inches.  Smaller  size  trap  rock 
was   spread   and   rolled   to   fill   the  larger   voids. 

This  stone  was  then  given  a  penetration  treat- 
ment of  No.  96  Texaco  asphalt,  using  about  \l/2 
to  \Y4  gallons  per  square  yard.  Stone  chips  were 
then  spread  and  the  base  was  rolled.  Following 
this,  a  sand  cushion  one  inch  or  more  in  depth 
was  spread  on  the  asphalt  macadam  base,  and 
on   this  cushion   the  granite  blocks   were  relaid. 

After  the  blocks  had  been  laid  and  a  small 
amount  of  stone  chips  had  been  swept  into  the 
interstices,  the  joints  were  filled  with  asphalt. 
Sufficient  asphalt  was  spread  so  as  to  slightlv 
flood  the  surface  of  the  blocks  for  about  one- 
third  their  area. 

After  the  asphalt  filler  had  been  applied,  the 
surface  was  covered  with  clean  stone  chips  and 
rolled,  after  which  the  street  was  open  to  traffic. 

The  engineers  in  charge  are  thoroughly  pleased 
with  the  results,  and  the  street  offers  an  excel- 
lent thoroughfare  for  heavy  traffic  with  a  mini- 
mum of  noise. 


Modern  Road  Building  and  Maintenance 

Andrew  P.  Anderson,  highway  engineer,  Board  of  Pub- 
lic Works,  United  States  Department  of  Agriculture,  has 
prepared  a  resume  of  principles  and  practice  for  the  use 
of  engineers,  contractors,  road  officials,  students  and  others 
interested  in  the  rational  and  economical  solution  of  prob- 
lems connected  with  public  roads  and  traffic. 

The  book  has  146  pages  besides  a  number  of  half-tones 
and  nine  drawings,  is  well  printed  in  large  type,  is  bound 
in  stiff  paper  covers.  It  has  sections  on  planing  the  road, 
road  materials,  road  construction,  road  maintenance  and 
repairs,  and  the  use  of  explosives. 

It  is  comprehensive  and  carefully  written  with  many 
valuable  and  convenient  data,  with  a  section  treating  of 
road  construction  which  occupies  about  one-half  of  the 
volume  and  is  divided  into  fourteen  chapters  on  organiza- 
tion and  equipment,  clearing  and  grubbing,  drainage,  quar- 
rying and  stone  crushing,  earthwork,  bridges  and  culverts, 
bituminous  surface  application  and  the  principal  types  of 
road  surfaces,  namely  earth,  sand-clay,  gravel,  water- 
bound   macadam,  bituminous,  concrete  and  brick. 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  .It  is  hoped  that  others  who  have  solved  similar  problems 
different  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


What  Are  the  Advantages, 
Disadvantages  and  Uses 
of  Limestone  in  High- 
way Construction? 

Widely  distributed,  easily  obtained,  and 
has  a  large  range  of  characteristics.  Many 
varieties  are  acceptable  for  masonry  and 
for  concrete  stone;  some  for  macadam  sur- 
face under  light  traffic.  Has  great  ce- 
mentitious  properties,  but  is  generally  not 
tough  or  hard  enough  for  macadam  surface. 


St.  Louis,  Mo., 

March  23,  1921. 
Gentlemen  : 

As  I  am  interested  in  municipal  improvements  I  re- 
ceive a  great  many  ideas  from  reading  Public  Works. 
Noting  your  ad  on  page  40  of  your  March  12  issue  I 
take  the  liberty  of  asking  for  information  on  "The  Use 
of  Limestone  for  Road  Construction,"  its  advantages  and 
disadvantages. 

Any  data  you  can  give  me  will  be  greatly  appreciated 
and  I  thank  you  for  your  courtesy. 

Yours  very  truly, 

***** 

In  the  United  States  limestone  is  abundant  east 
of  the  Rocky  mountains  and  its  principal  varieties 
include  Chazy,  Chiteau,  Black  River,  Helderberg, 
Keokuk,  Niagara,  Onondaga,  St.  Louis  and  Tren- 
ton, most  of  the  names  indicating  the  locality 
where  it  is  found. 

The  properties  of  limestone  vary  greatly  with 
its  composition  and  the  locality  in  which  it  oc- 
curs. The  compressive  strength  varies  from 
3,000  to  25,000  pounds  per  square  inch,  hardness 
is  about  3.55  to  4  for  dolomite  in  a  scale  reach- 
ing from  1  for  talc,  the  softest,  to  7  for  quartz, 
the  hardest,  rocks  being  classed  hard  at  6. 

In  general  the  qualities  of  limestone  vary  great- 
ly with  its  composition.  The  texture  may  be 
coarse  or  fine,  it  may  be  granular,  oolitic,  or 
crystalline,  and  it  may  be  hard  and  compact,  brit- 
tle and  vitreous,  well  or  loosely  cemented  or  fri- 
able. There  are,  of  course,  corresponding  vari- 
ations in  the  hardness  and  durability,  some  speci- 
mens having  a  higher  resistance  to  crushing  and 
greater  durability  than  others.  It  is  generally 
lacking  in  the  extreme  hardness  and  toughness 
possessed  by  some  other  rocks,  notably  trap  rock, 
but  is  an  excellent  binder  for  macadam  road. 
When  quarried   it   usually  breaks  into  irregular 


fragments  that,  in  loose  heaps,  have  about  50  per 
cent  voids.  Broken  stone  for  macadam  and  con- 
crete can  be  made  from  the  run-of-quarry  or 
from  the  waste  of  cut  stone,  by  crushing  it  in 
gyratory  or  jaw  machines.  The  former  are  gen- 
erally more  massive  and  are  mounted  stationary, 
while  the  latter  are  used  more  for  portable  in- 
stallations. 

The  broken  stone  is  accurately  graded  in  size 
from  a  diameter  of  }4  inch  to  3  inches  by  passing 
it  through  revolving  cylindrical  screens.  Smaller 
particles,  called  screenings,  and  stone  dust  are 
saved  for  surface  dressing  of  roads  and  have  a 
high  cementitious  value.  Except  in  a  few  cases1 
where  very  large  crushers  are  installed,  stones 
of  more  than  one  or  two  cubic  yards  volume  are 
drilled  by  hand,  by  jack  hammers  or  by  other 
small  machines  and  blasted  into  smaller  frag- 
ments easily  received  by  the  rock  crushers. 

At  the  crushing  plants  the  broken  stone  is  often 
hoisted  by  bucket  elevators  to  storage  bins,  from 
which  it  is  delivered  by  gravity  to  cars,  trucks, 
boxes  or  buckets,  and  transferred  to  the  concrete 
mixer  or  to  other  places  where  it  is  used.  A 
complete  line  of  mechanical  plant  and  equipment 
has  been  developed  and  is  on  the  market  for 
quarrying,  cutting,  crushing,  sorting,  handling, 
storing  and  transporting  stone  for  road  construc- 
tion and  other  purposes. 

GENERAL  USES 

Limestone  can  be  used  in  road  construction  for 
various  purposes.  Large  and  dimensioned  pieces 
with  rock  face  or  hammered  surfaces  are  suit- 
able for  ashlar  or  rubble  masonry.  When  broken 
or  crushed  to  diameters  of  3  inches  or  less  it  is 
used  for  foundations  for  pavements  and  macadam 
surfaces,  and  for  concrete. 

Well-selected  limestone  of  the  harder  and 
denser  varieties  is  satisfactory  for  foundations 
of  all  sorts,  bridge  piers  and  abutments,  retaining 
walls,  culverts,  arches,  parapets  and  the  like, 
both  for  rubble  and  ashlar  work.  For  most  of 
these  purposes,  however,  concrete  is  used  much 
more  extensively  than  either  coursed  or  random 
masonry  and  for  it  nearly  any  good  quality  of 
limestone  is  suitable.  Its  selection,  however,  de- 
pends on  the  cost  and  facility  of  production  and 
transportation  and  on  the  relative  cost,  adapta- 
bility and  abundance  cf  other  kinds  of  stone,  such 
as  granite,  quartz,  sandstone  and  other  varieties. 
Good  sound  limestone  is  suitable  for  the  founda- 
tion courses  of  all  kinds  of  roads  and  pavements 
and  under  favorable  conditions  crushed  limestone 
makes  satisfactory  wearing  surface  for  water- 
hound  macadam  or  bituminous  macadam  roads. 


April  23,  1921 
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lt is,  however,  likely  to  be  not  sufficiently  tough 
and  durable  for  the  wearing  surface,  which  can 
generally  be  much  more  advantageously  made 
with  .trap  rock. 

limestone  will,  however,  under  favorable  con- 
ditions, make  an  excellent  wearing  surface  for 
light  traffic  and  its  very  cementitious  qualities 
secure  a  high  degree  of  water  tightness,  very  de- 
sirable in  the  road  bed.  Even  if  the  limestone 
is  too  soft  for  the  best  road  surface,  it  may  be 
advisable  to  use  it  rather  than  import  harder 
stone  at  a  much  greater  cost.  Dolomitic  lime- 
stone is  better  than  ordinary  limestone  for  road 
surface.  The  presence  of  clay  in  limestone  im- 
proves its  road  qualities  and  the  presence  of  sand 
impairs  it.  A  covering  of  iron  ore  on  a  lime- 
stone road  surface  greatly  improves  it. 

Crystalline  limestone  is  unsuitable  for  road  sur- 
face because  it  has  a  tendency  to  be  quickly 
broken  and  ground  into  dust.  Calcareous  lime- 
stone is  also  objectionable  because  it  is  to  a  con- 
siderable degree  soluble,  both  in  rain  water  and 
in  acidulated  water. 

Waterbound  limestone  macadam  roads  are 
those  in  which  the  upper  course  of  broken  stone 
is  compacted  by  the  stone  dust  and  fine  particles 
cemented  together,  making  a  surface  that,  al- 
though not  very  durable,  is  attractive  for  light 
traffic,  but  is  subject  to  a  large  amount  of  dust 
in  dry  weather  and  mud  in  wet  weather,  objec- 
tions that  do  not  obtain  with  bituminous  mac- 
adam. 

Limestone  is  soft  and  wears  so  unevenly  that 
it  does  not  make  satisfactory  block  pavements, 
which  in  a  year  or  two  become  split  and  worn 
and  have  to  be  replaced. 

REQUIREMENTS    AND  TESTS    FOR    MACADAM    STONE 

The  principal  requirements  for  broken  stone 
for  road  buildings  are  hardness,  toughness,  uni- 
formity of  wear,  maintenance  of  rough  surface, 
and  cementing  qualities.  The  toughness  is  pro- 
moted by  fine  grain  and  by  the  presence  of  quartz 
or  hornblend.  Solubility  ai.d  the  presence  of  car- 
bonates tend  to  produce  irregularity  of  wear.  The 
maintenance  of  a  rough  wearing  surface  under 
traffic  and  weather  conditions  requires  coarse 
giain.  Durability  requires  hardness,  toughness, 
sharpness  and  stability.  Cementing  qua'ities  are 
generally  due  to  oxide  of  iron,  lime  or  day. 

The  different  qualities  of  limestone  can  be  pre- 
determined by  laboratory  tests  of  specific  gravity, 
abrasion,  impact,  toughness,  compression,  weath- 
ering and  by  chemical  and  microscopic  analysis, 
or  they  can  be  demonstrated  by  service  tests  in 
the  actual  road  traffic. 

PRACTICAL  CONDITIONS 

Broken  stone  in  the  macadam  road  surface  de- 
teriorates through  the  direct  grinding  action  of 
steel  tires,  through  the  removal  of  the  screenings 
and  cementitious  materials  by  suction  and  wind 
caused  by  automobile  tires;  by  the  impact  and 
abrasion  of  horses'  hoofs,  by  the  grinding  and 
breaking  of  pieces  of  stone  below  the  surface  of 
the  road  displaced  by  heavy  pressure  and  con- 
centrated loads,  and  by  atmospheric  causes,  such 
as  rain,  snow,  freezing  and  thawing. 

Generally  limestone  is  neither  hard  enough  nor 
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tou^h  enough  to  stand  abrasion  and  impact  satis-' 
factorily,  especially  under  heavy  traffic.  This  pre- 
vents it  from  being  first-class  material  for  water- 
bound  macadam,  but  is  somewhat  less  disadvan- 
tageous for  bituminous  macadam.  The  lack  of 
toughness  and  hardness  is  also  objectionable,  al- 
though in  a  less  degree  in  broken  stone  for  con- 
crete pavements  where  all  the  pieces  are  firmly 
held  and  the  wear  is' only  on  the  upper  surface. 
Hard,  sound  limestone  may  be  acceptable  for  this 
purpose,  but  is  inferior  to  granite  or  trap  rock. 

Broken  stone  for  road  surface  must,  of  course, 
conform  in  size  to  the  specification,  but  these  are 
likely  to  require  for  road  concrete,  l^-inch  stone, 
sometimes  with  the  smaller  pieces  eliminated, 
but  more  often  with  them  left  in,  so  as  to  vir- 
tually constitute  run-of-crusher  with  dust  sifted 
out,  thus  leaving  enough  small  fragments  to  fill 
the  voids  and  make  it  as  dense  as  possible,  and 
increasing  the  strength  and  reducing  the  amount 
of  sand,  cement,  and  the  total  cost. 

Macadam  pavement  foundation  course,  4  inches 
or  more  in  thickness,  is  made  of  stone  usually 
from  1)4  to  3  inches  in  diameter,  for  which  good 
limestone  containing  not  more  than  30  per  cent 
lime  is  entirely  suitable. 

A  second  course  of  about  the  same  thickness  is 
made  of  smaller  stones,  usually  about  1^-inch 
diameter  and  under.  This  course  is  finished  with 
a  surface  dressing  of  screenings  or  other  binding 
material.  For  the  top  course  trap  rock  is  usually 
considered  the  best,  but  for  light  traffic  the 
Tompkins  Cove  limestone,  that  breaks  into  al- 
most cubical  fragments  and  has  great  cemen- 
titious properties,  or  stone  with  similar  character- 
istics but  a  different  local  name,  is  satisfactory, 
making  a  very  smooth,  compact  road  with  a  very 
pleasing  surface  for  vehicles,  but  which  wears 
rapidly.  

A  Workable   Form  of 
Contract* 

By  John  Lyle  Harrington 

A  great  deal  of  work  was  let  during  and  since 
the  war  on  cost-plus-a-percentage  basis,  but  the 
facts  and  the  suspicions  regarding  wastefulness 
disclosed  by  the  congressional  investigations  have 
led  the  public  to  be  violently  opposed  to  that  form 
of  contract  at  the  present  time.  Recently  I  have 
had  several  clients  absolutely  refuse  to  consider 
such  a  form.  It  is  true  that  the  large  majority  of 
contractors  are  honorable  business  men  who  will 
carry  out  work  under  such  a  contract  with  fidel- 
ity, thoroughness  and  economy,  but  the  innocent 
suffer  with  the  guilty  and  I  am  afraid  that  for 
public  work  particularly  that  form  will  find  small 
favor  in  the  near  future. 

At  the  beginning  of  the  construction  of  this 
country's  public  and  quasi-public  works  the  prac- 
tice became  established  of  drawing  contracts  en- 
tirely in  favor  of  the  owner.  Some  eminent  engi- 
neers boasted  that  they  always  broke  the  con- 
tractor on  their  jobs  and  the  contractor  in  turn 
took  pride  in  skinning  the  job. 

•Excerpt    of    paper    presented 
Associated  General  Contractors. 
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It  has  also  been  the  custom  of  the  owner  to 
place  upon  the  contractor,  not  only  the  respon- 
sibility for  his  own  skill  and  management,  which 
is  right,  but  the  responsibility  and  risk  arising 
out  of  hidden  conditions — floods,  fires  and  other 
contingencies — and  in  his  anxiety  to  secure  the 
work  the  contractor,  to  his  cost,  often  minimized 
these  risks  in  making  up  his  bid.  I  think  the  time 
has  come,  however,  when  the  owner  must  share 
those  elements  of  cost  which  cannot  be  foreseen, 
such  as  foundation  conditions  which  are  not  fully 
disclosed  by  the  borings,  loss  from  flood  and  fire. 

COST-PLUS-A-FEE   CONTRACT 

Early  in  the  war  period  we  worked  out  a  form 
of  cost-plus-a-fee  contract  which  has  been  giving 
satisfaction  to  both  parties.  The  specifications 
clearly  define  what  shall  be  included  in  the  cost 
estimate  and  what  in  the  fee,  and  give  an  approx- 
imate estimate  of  quantities.  The  contractor  then 
presents  an  estimate  of  cost,  a  bid  fee,  unit  prices 
to  be  applied  to  the  actual  quantities  in  order  to 
correct  the  estimated  cost  when  the  work  is  done, 
a  statement  of  his  experience,  of  his  organization, 
of  his  equipment,  and  his  financial  ability,  and  the 
work  is  let  to  the  contractor  whose  total  estimated 
cost,  plus  his  profit  fee,  amounts  to  the  smallest 
bid,  provided  he  is  possessed  of  the  experience, 
the  organization,  the  equipment  and  the  financial 
ability  to  carry  out  the  work.  If  the  corrected 
estimated  cost,  made  up  when  quantities  are 
known,  is  exceeded  by  the  actual  cost,  each  party 
bears  one-half  the  excess  cost  until  two-thirds  of 
the  contractors'  profit  fee  are  absorbed ;  the  re- 
maining one-third  being  considered  substantially 
sufficient  to  cover  certain  items  which  enter  into 
his  profit  fee.  If  the  corrected  estimate  cost  be 
less  than  that  used  in  the  bid,  each  party  shares 
the  saving. 

This  form  provides  the  same  character  of  in- 
centive for  efficient  and  economical  work  that 
would  be  present  in  a  straight  unit  price  con- 
tract, though  its  extent  is  diminished  and  so  far 
it  has  worked  out  very  satisfactorily  though  it 
places  more  labor  upon  the  engineer. 


Engineers 
and  Contractors 

I  think  I  know  of  one  way  in  which  the  engi- 
neer can  be  very  helpful  to  himself,  his  clients 
and  to  the  contractor  (and  avoid  the  bad  in- 
fluence of  the  lawyer) — and  this  is  to  make  these 
investigations  very  complete,  to  remove  doubt 
and  uncertainty  to  the  greatest  extent  possible, 
that  they  shall  draw  contracts  that  will  provide 
payment  of  items  for  any  part  of  the  work  that 
can  be  reasonably  segregated. 

You  know,  it  is  quite  the  habit  to  set  forth  the 
main  items  of  the  contract  and  then  for  all  minor 
things  to  say  that  they  are  included  in  the  pay- 
ment of  the  other  items  of  the  contract.  I  don't 
think  that  is  fair.  I  don't  think  it  is  necessary,  and 
the  only  excuse  for  using  contracts  of  that  sort 
is  either  laziness  or  incompetence  on  the  part  of 
the  engineer.     Also  the  work  under  each  item, 

•From  address  by  J.  Waldo  Smith  before  Associated  General 
Contractors. 


how  it  is  to  be  measured  and  paid  for;  provide 
a  reasonable  elasticity. 

This  is  sometimes  very  difficult  because  under 
some  legislation  and  rules  it  is  not  allowable  to 
put  in  the  contract  any  provision  for  doing  the 
so-called  extra  work  or  work  which  could  not 
by  any  means  have  been  foreseen  when  the  con- 
tract was  drawn.  That  is,  I  believe,  wrong,  but 
one  must  follow  the  law  and  there  are  still  ways 
of  getting  around  that  difficulty.  But  the  work 
upon  which  no  direct  payment  is  made,  but  in- 
cludes the  other  items  of  contracts,  should  be 
reduced  to  a  minimum. 

Lastly,  the  difficulties  surrounding  the  work 
should  be  set  forth  as  clearly  as  possible,  either 
in  the  contract  document  itself  or  by  the  engi- 
neers in  charge  of  the  work,  at  the  time  the  con- 
tractor looks  it  all  over  with  the  view  of  bidding. 
Believing  that  the  contractor  on  public  work  is 
just  as  much  a  partner  in  the  undertaking  as  the 
engineer  representing  the  governmental  author- 
ity, an  effort  should  be  made  to  establish  better 
worrying  basis  between  the  engineer  and  the  con- 
tractor, working  together  to  bring  about  a  more 
perfect  result  and  this  in  the  end  will  reduce  ex- 
pense and  litigation. 

I  heard  a  man  say  of  a  contract  to-day,  "Well, 

that's  a  pretty  tough  job,  but  that  man  S is 

so  very  thoughtful  that  whenever  he  asks  me  to 
do  anything,  I'll  be  d if  I  don't  do  it!" 

Co-operation  will  bring  about  a  feeling  of  that 
kind.  In  order  that  the  elements  of  doubt  and 
uncertainty  attending  most  forms  of  contract 
work  may,  to  the  greatest  extent  possible,  be 
eliminated,  it  should  be  the  aim  to  make  pre- 
liminary investigations  as  complete  as  possible 
and  prepare  plans  and  specifications  as  complete 
and  definite  as  the  best  thought  can  make  them, 
which  will  give  all  available  and  certain  informa- 
tion so  that  the  contractor  can  prepare  an  intelli- 
gent bid  and  accurately  estimate  the  business  risk 
involved. 

All  this  would,  in  my  judgment,  stimulate  com- 
petition, bring  better  and  fairer  prices  and  ulti- 
mately secure  a  more  satisfactory  result  and 
greater  economy. 


Masonry  Structures 

This  book  by  Frederick  P.  Spalding,  professor  of  Civil 
Engineering.  University  of  Missouri,  is  designed  to  briefly 
present  the  fundamental  principles  involved  in  the  design 
and  construction  of  masonry  structures.  It  outlines  early 
and  modern  development  with  a  complete  review  of  lime, 
hydarulic  cement,  cement  specifications  and  tests,  sand 
mortar  and  gypsum  plasters. 

The  qualities  and  production  of  building  stone,  construc- 
tion of  stone  masonry,  its  strength,  measurements  and 
costs  are  presented.  Building  bricks,  terra  cotta,  gypsum 
and  brick  masonry  are  also  discussed.  The  discussion  of 
concrete  includes  aggregates,  proportioning,  mixing,  plac- 
ing, strength,  durability,  permeability  and  cost  of  plain 
concrete  and  the  general  principle,  designs,  formulas  and 
tables   for   reinforced   concrete  beams,  slabs  and   columns. 

Analysis  and  classifications  are  given  of  retaining  walls, 
straight  and  curved  dams,  slab  and  girder  bridges,  arches, 
culverts  and  conduits,  and  foundations  with  principles  of 
design  and  computation,  graphical  and  mathematical  analy- 
ses, requirements  of  loading  and  service  and  construction 
methods  and  auxiliaries  including  sheeting,  piling,  open 
and  pneumatic  caissons,  dredged  caissons,  and  various 
other  practical   features  of  the  work. 
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PUBLIC     WORKS 


Recent  Legal  Decisions 


ENGINEER   PROPERLY   EMPOWERED  TO  SEE   THAT   SEWER 

PROPERLY  CONSTRUCTED— PUMPING  STATION  FOR 

SEWAGE   SUBJECT  FOR   SPECIAL  ASSESSMENT 

In  proceedings  by  a  city  to  confirm  a  special 
assessment  to  pay  the  cost  of  a  sewer  district, 
objected  to  by  owners  of  property,  it  was  held. 
City  of  Nokomis  v.  Warsing,  Illinois  Supreme 
Court,  129  N.  E.  71,  that  the  ordinance  provid- 
ing for  the  creation  of  the  district  was  not  sub- 
ject to  the  objection  that  it  vested  in  the  engi- 
neer a  discretion  as  to  the  manner  in  which  the 
improvement  should  be  constructed  or  as  to  the 
material  used.  It  described  the  improvement  and 
the  kind  of  materials  to  be  used.  Only  super- 
visory powers  were  given  the  engineer  in  see- 
ing that  the  work  and  materials  were  in  accord- 
ance with  the  requirements  of  the  ordinance. 
This  was  held  not  improper.  The  same  court 
has  held,  Ceyer  v.  City  of  Rock  Island,  215  111. 
144,  74  N.  E.  105,  that  giving  the  engineer  dis- 
cretion to  make  a  small  change  in  some  respects 
will  not  render  the  ordinance  invalid.  The  ordi- 
nance provided  for  a  pumping  station  for  sewage, 
and  it  was  claimed  that  this  is  not  a  local  im- 
provement, and  cannot  be  constructed  by  special 
assessment.  The  Illinois  court  has  held  other- 
wise in  Fisher  v.  City  of  Chicago,  213  111.  268, 
and  Drexel  v.  Town  of  Lake,  127  111.  54. 

PROOF    OF    ACCEPTANCE    BY    MUNICIPALITY    OF 
DEDICATED    STREETS 

The  New  York  Court  of  Appeals  holds,  John- 
son v.  City  of  Niagara  Falls,  129  N.  E.  213,  that 
streets  and  roads  dedicated  by  individuals  to  pub- 
lic use  but  not  adopted  by  the  loca-i  public  author- 
ities or  declared  highways  by  statute  are  not  high- 
ways within  the  meaning  of  the  highway  acts; 
and  there  is  no  law  by  which  anyone  can  be  com- 
pelled to  keep  them  in  repair.  The  mere  fact 
that  a  portion  of  the  public  have  traveled  over  a 
road  for  20  years  would  not  make  it  a  highway ; 
but  the  use  must  be  like  that  of  highways  in 
general,  and  the  road  must  not  only  be  traveled 
upon,  but  it  must  be  kept  in  repair,  taken  in 
charge  and  adopted  by  the  public  authorities. 
People  v.  Underhill,  144  N.  Y.  316,  39  N.  E.  333. 
An  intention  by  city  authorities  to  accept  a  lane 
north  of  certain  railroads  in  a  city  without  formal 
action  should  not  be  presumed  where  the  city  has 
accepted  land  south  of  the  railroads  by  specific 
and  formal  action.  Isolated  acts  of  the  street  de- 
partment in  filling  holes  in  the  claimed  street  are 
insufficient  to  show  acceptance  by  the  city,  and 
the  mere  filing  with  the  assessors  by  the  owner  of 
land  of  a  map  showing  a  street  thereon  is  wholly 
immaterial  on  the  question.  The  mere  assess- 
ment by  assessing  officers  of  lands  which  they  de- 
scribe as  being  on  a  so-called  street  named  by 
them  is  no  evidence  of  a  proper  acceptance  of 
such  so-called  street.  And  the  mere  omission  of 
a  municipality  to  assess  land  dedicated  by  the 
owner  for  a  street  is  not  alone  sufficient  evidence 
to  sustain  a  finding  of  an  acceptance  by  the  mu- 
nicipal authorities  of  such  land  as  a  public  street. 


AUTHORITY     TO     MAINTAIN     WATER     WORKS     INCLUDES 

POWER    TO    SUBSTITUTE    ELECTRIC    FOR    STEAM 

PUMPING    PLANT 

The  purpose  of  the  Arkansas  statute,  Kirby's 
Dig.,  Par.  5675,  authorizing  a  city  to  operate  and 
maintain  water  works  constructed  by  improve- 
ment districts,  was  to  authorize  the  city  council, 
after. the  water  works  had  been  constructed  and 
turned  over,  to  perpetuate  the  same  by  having 
the  city  maintain  it  up  to  a  standard  of  efficiency. 
I  his  would  necessarily  involve  the  repair  of  the 
plant  and  the  renewal  of  parts  which  became 
worn  out  and  in  disrepair.  There  is  nothing  in 
the  language  which  compels  restriction  of  the  re- 
pairs to  a  reconstruction  in  identical  form  in 
which  the  water  works  were  Qriginally  con- 
structed. Looking  at  it  from  a  practical  stand- 
point, what  the  statute  requires  is  that  the  water 
works  shall  be  kept  up  to  the  established  stan- 
dard, and  that  the  city  shall  have  control  over  it 
to  determine  in  what  way  that  standard  of  ef- 
ficiency shall  be  maintained.  The  Arkansas  Su- 
preme Court  holds,  Arkansas  Light  &  Power  Co 
v.  City  of  Paragould,  225  S.  W.  435,  that  the  city's 
authority  under  the  statute  gives  it  power  to  con- 
tract for  the  installation  of  an  electric  pumping 
plant  in  place  of  the  original  steam  pumping 
plant,  which  was  not  to  be  sold,  but  was  to  be 
retained  as  an  emergency  plant.  The  fact  that 
such  a  contract  based  the  compensation  on  the 
current  rates  charged  for  the  water  does  not  in- 
validate the  contract  as  a  restriction  on  the  city's 
right  to  change  its  rates,  the  contract  having 
Keen  made  with  relation  to  that  right;  and  the 
power  company  with  which  the  contract  was 
made  could  not  object  to  a  change  of  rates  un- 
less it  was  deprived  of  reasonable  compensation. 

MATERIALMEN'S    RIGHT    OF    ACTION    ON    PUBLIC    WORKS 
CONTRACTOR'S  BOND 

The  right  of  action  provided  by  the  Florida 
statute,  Chap,  6867,  Laws  of  1915,  in  behalf  of 
any  person,  firm  or  corporation  supplying  labor 
or  material  to  a  contractor  or  sub-contractor  en- 
gaged in  the  construction  of  public  works  is  se- 
cured only  when  a  bond  of  the  contractor  is  filed 
containing  the  additional  obligations  required  by 
the  statute  that  the  contractor  or  contractors  shall 
promptly  make  payment  to  all  persons  supplying 
him  or  them  with  labor  and  material  in  the  pros- 
ecution of  the  work  provided  for  in  the  contract. 
A  bond  filed  which  does  not  contain  such  obli- 
gation, but  does  contain  a  condition  that  he  will 
carry  out  all  the  terms  of  the  contract,  which 
contract  contains  a  clause  that  the  contractor  will 
pay  all  just  claims  for  materials  and  supplies  that 
may  be  incurred  by  him  in  the  performance  of  the 
work,  is  not  such  a  bond  as  is  required  by  the 
statute  to  protect  third  persons  from  whom  the 
contractor  or  sub-contractor  may  obtain  materials 
or  labor,  and  no  right  of  action  is  secured  to  such 
persons  against  the  contractor  and  his  sureties 
thereby. — J.  B.  McCrary  Co.  v.  Dade  County, 
Florida  Supreme  Court,  86  So.  612. 
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NEWS  OF  THE  SOCIETIES 


Apr.  2.-.— CHICAGO'  SECT..  AMERI- 
CAN INSTITUTE  OF  ELECTRICAL 
ENGINEERS,  .luint  meeting  with" 
ELECTRICAL  AND  MINING  SEC- 
TIONS WESTKI1X  SOCIETY  OF  EN- 
Gl.NEEItS.  and  ASSOCIATION-.  OF. 
IRON.  AND  STEEL  ELECTRICAL 
ENGINEERS. 

Apr.  27 — AKRON  SECT.,  AMERI- 
£A£,J?£PIETY  OF  MECHANICAL 
ENGINEERS'.  Joint  meeting  with 
Engineering     Society     of    Akron 

April  27— AMERICAN  SOCIETY  OF 
civil  ENGINEERS.  Annual  conven- 
tion.     Houston,    Texas. 

Apr,  37-20— BUILDING  OFFICIALS 
CONFERENCE.      Cleveland,   Ohio 

Apr.  27-20 — SOCIETY  OF  INDUS- 
TRIAL ENGINEERS.  Milwaukee  Wis 
Vpril  27-20  —  UNITED  STATES 
CHAMBER  OF  COMMERCE.  9  than 
nual  meeting.  Atlantic  City.  N  J 
™-'\P£v-37"20—  BUILDING  OFFICIAL'S 
CONFERENCE  Seventh  annual  meet- 
ing.    Cleveland,  Ohio. 

„.££?■  -s-2!»— MID-CONTINENT  SEC- 
TION, AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.  Joint  meet- 
ing of  Chemical  Eng.  Societies  City 
Auditorium  or  Convention  H/li  Tul- 
sa,  Okla. 

Apr.  20  —  ST.  LOUIS  SECTION 
AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  American  Hotel 
Apr.  20— NATIONAL  HIGHWAY 
TRAFFIC  ASSOCIATION.  Annual 
meeting,   Detroit,   Mich. 

April  20  —  EASTERN  NEW  YORK- 
SECTION.  AMERICAN  SOCIETY  OF 
M,B£ISA1??CAL  ENGINEERS.  Edison 
Club   Hall,   Schenectady. 

April  20  —  COLORADO  SECTION 
AMERICAN  SQl'IETY  OF  MECHANt' 
CAL  ENGINEERS.  Metrocele  SoteL 
April  20 — SAN  FRANCISCO  SEC. 
TION.  AMERICAN  INSTITUTE  OF 
ELECTRICAL    ENGINEERS. 

May  2-4  —  MISSISSIPPI  VALLEY 
ASSOCIATION.  3d  annual  convenrton 
New   Orleans,   La. 

May  4-7  —  NATIONAL  FOREIGN 
TRADE  CONVENTION.  8th  eonven- 
tion.      Cleveland,   Ohio. 

May  5 — BALTIMORE  SECTION 
ICMA?RIFCvVN,^,?<?1IE.TY  OF  MECHAN-' 
wTnh  h  'U  r,RS'  Joint  meeting 
mOI!e  Engineers    Club    of    Balti- 

May  5  —  ROCHESTER  SECTTON 
AMERICAN    SOCIETY    OF    MECHAN- 

th^L^EfNGI-NEERS'      Joint  "inner    of 
tne    professional    engineers    nf    Rr,„v, 
ester.   Powers-  Hotel  f    Roch" 

May  e  —  VANCOUVER  SECTION 
AMERICAN  INSTITUTE  OP  ELEr' 
TRICAL    ENGINEERS  ELEC- 

Afe'AN-sgffi^?  MEChTnV: 

May    0-11  —  AMERICAN     AC'^OCta 
TION    OF    ENGINEERS  '7th    annual 
convention.       Buffalo.  annual 

May  0-12  —  SOUTHWEST  WATFP 
WORKS  ASSOCIATION.  Rhlrvin  Hntei 
Headquarters.    Oklahoma   City,   Okla 

May      10-12    —    OANADTAW      rr^T-,  • 

a?ZJL  a  ,^"fax-  Can-  Secretarv 
George    A.    Mr-Namee,    Montreal 

Ai^STiR"-BTT!MrMr;HvM  SECTThV 
meeting.     Southern   cinn"al  h"sinoss 

Club    Hall.    Schenectady. 

TTOn"  ?w^>&££  FRANCISCO  SEC- 
TION,  AMERICAN  SOCIETY  OF  ME- 
CHANICAL EITOISEERS 


-,  May  20  —  AMERICAN  "INSTITUTE 
.OF  ELECTRICAL  ENGINEERS  370th 
meeting.  Engineering  Societies  Build- 
ing,   New    York    City. 

May..  20.^-,  PHILADELPHIA  i  SEC- 
TIM.V.  AMERICAN  SOCIETY  UP  ME- 
H\.\fi'Ai.  r  ENGINEERS.  Annual 
dinner.    Hotel    Adelphia    Roof. 

May  21  —  ATLANTA  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Joint  meeting 
with    ATLANTA     SECTION,     AMERI- 

v.n  INSTITUTE  OF  ELECi'RICAL 
ENGINEERS. 

May  23-20  —  AMERICAN  SOCIETY' 
Of  MECHANICAL  ENGINEERS'. 
Spring  meeting.  Congress  Hotel, 
O-iicago. 


AMERICAN    SOCIETY    OF    CIVIL, 
ENGINERS 

At  the  regular  meeting  on  April  6, 
Major-General  John  A.  Lejeune,  Com- 
mandant, U.  S.  Marine  Corps,  Wash- 
ington, D.  C,  delivered  an  address,  il- 
lustrated bv  moving  picture  diagrams 
on  "The  Battle  of  Meuse-Argonne." 

Gen.  Lejeune  was  commander-gen- 
eral of  the  Second  Division  of  the 
American  Expeditionary  Forces  in 
France,  and  participated  in  the  St. 
Mihiel  offensive,  the  battle  of  Mont 
Blanc  Ridge  (Champagne  Sector,  with 
the  Fourth  French  Army),  and  the  bat- 
tle of  Meuse-Argonne,  in  which  his  di- 
vision co-operated  with  the  Fifth 
French  Army  Corps.  For  conspicuous 
service  in  these  battles,  Gen.  Lejeune 
was  honored  by  the  French  govern- 
ment with  the  decorations  of  Com- 
mandeur,  Legion  d'Honneur,  and  Croix 
c!e  Guerre  with  Palms,  and  was 
awarded  the  Distinguished  Service 
Medal  by  Gen.  Pershing  and  by  the 
U.  S.  Navy.  He  participated  in  the 
occupation  of  Coblenz,  Germany,  and 
after  his  return  to  this  country  suc- 
ceeded Gen.  Barnett  as  Commandant 
of  the  U.  S.  Marine  Corps. 

FEDERAL,    HIGHWAY    COUNCIL, 

Mr.  S.  M.  Williams,  chairman  of  the 
Federal  Highway  Council,  announces 
the  election  of  four  new  members  to 
the  executive  committee  of  the  council : 
Mr.  W.  J.  L.  Banham,  general  traffic 
manager,  Otis  Elevator  Co. ;  Mr.  David 
Beecroft,  president,  Society  of  Auto- 
motive Engineers  and  directing  editor, 
Class  Journal  Co. ;  Colonel  H.  W.  Al- 
den,  vice-president,  Timken-Detroit 
Axle  Co. ;  and  Mr.  S.  P.  Leeds,  presi- 
dent, Atlantic  City  Chamber  of  Com- 
merce. 

Mr.  Williams  states  that  the  selection 
of  these  men  is  in  recognition  of  their 
interest  and  activities  in  the  work  of 
the  Federal  Highway  Council,  and  the 
determination  to  place  the  work  upon 
the  broadest  lines  and  under  the  direc- 
tion of  men  of  the  widest  experience. 


The  seventh  annual  convention  of  the 
American  Association  of  Engineers  will 
he  held  at  the  Hotel  LaFayette,  Buf- 
falo. N.  Y.,  on  May  9,  10  and  11.  The 
program  for  the  first  day  includes  the 
appointment  of  special  committees,  re- 
ports of  officers  and  standing  commit- 
tees, and  the  report  of  judges  of  the 
election  of  officers  which  is  now  in  pro- 
gress.    A  discussion   of  chapter  activ- 
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ities  in  practice  by  F.  H.  Newell,  direc- 
tor of  field  forces  of  the  association, 
will  be  followed  by  committee  and 
council  reports  on  employment,  rail- 
roads, industries,  federal,  building  and 
insurance  trustees,  salaries  of  engineers 
in  public  service  and  teaching  service, 
education,  services  and  fees  of  practic- 
ing engineers,  legislative,  chapter  activ- 
ities, municipal  problems,  water  power 
and  conservation,  relation  to  foreign 
engineers,  balloting,  and  organization. 
A  smoker  and  entertainment  will  be 
held  in  the  evening. 

On  May  10  the  report  of  the  commit- 
tee on  revision  of  constitution  and1  by- 
laws will  be  received  and  discussed.  In 
the  afternoon  a  trip  to  Niagara  Falls 
will  be  made. 

The  discussion  and  voting  on  amend- 
ments to  the  constitution  and  by-laws 
on  the  morning  of  May  11,  a  prefer- 
ential voting  to  determine  the  next  con- 
vention city,  a  report  of  the  resolution 
committee  and  the  convention  will  ad- 
journ. In  the  evening  will  be  held  the 
annual  dinner  and  installation  of  of- 
ficers. 

The  election  of  national  officers, 
which  is  now  in  progress  and  counting 
the  votes  of  the  25,000  members  will  be 
accomplished  at  this  election  by  having 
each  man  make  his  vote  on  a  card  bal- 
lot which  will  be  punched  and  counted 
in  a  mechanical  electrical  tabulating 
machine. 

The  expenses  of  delegates  to  the  an- 
nual convention  of  the  association  are 
paid  by  various  chapters  and  it  is  cer- 
tain that  a  representative  gathering  will 
be  present. 

NATIONAL    HIGHWAY    TRAFFIC 
ASSOCIATION 

The  National  Highway  Traffic  Asso- 
ciation will  hold  its  1921  convention  at 
the  Detroit  Athletic  Club,  Madison  and 
John  R  streets,  Detroit,  on  Friday, 
April  29.  Sessions  will  begin  at  10:30 
a.  m.,  2  p.  m.  and  8  p.  m.  The  conven- 
tion will  be  devoted  to  the  presentation 
and  discussion  of  progress  or  final  re- 
ports of  standing  committees.  The  fol- 
lowing list  includes  some  of  the  impor- 
tant subjects  pertaining  to  traffic  regu- 
lations and  efficient  and  economic  high- 
way transport  which  have  been  assigned 
to  committees : 

Interrelationship  of  Highway,  Railway 
and  Waterway  Transport,  Traffic  Limit 
Lines  on  Roadway  Surfaces ;  Design  of 
Curves  at  Street  Corners  to  Facilitate 
Traffic;  Widths  of  Roadways  and  Side- 
walks in  Municipalities ;  Highway 
Transport  Clearing  Houses,  Regula- 
tions Covering  Speeds,  Weights  and  Di- 
mensions of  Motor  Trucks  and  Trail- 
ers, Relative  Efficiency  of  Different 
Types  of  Car  Stop  Safety  Zones  and 
Their  Relation  to  Parking  and  Ranking 
Regulations,  Regulation  of  Overloading 
of  Motor  Trucks,  Traffic  Center  Lines 
on  Roadways,  Relation  of  Impact 
Forces  on  Pavements  to  Resulting  Im- 
pact Forces  on  Vehicles,  Status  of  the 
Construction  of  Highway  Curves  and 
Recommended  Practice  to  Increase 
Safety  to  Traffic,  Highway  Transport 
Franchises.  Motor  Bus  Service  for  Con- 
solidated Rural  Schools. 


A  communication  from  J.  Parke 
Channing,  of  New  York,  chairman  of 
the    American    Engineering    Council's 
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Committee  on  Public  Affairs,  also  act- 
ing fur  iliv  American  Society  of  Civil 
Engineei  .  the  American  Association 
of  Engineers  and  the  American  Insti- 
tute of  <  onsulting  Engineers,  ha 
placed  before  President  Hardin 
ommending  that  an  engineer  be  placed 
on  the  Interstate  Commerce  Commis- 
sion, with  other  recommendations  for 
iinrnis  to  the  three  vacancies.  \ 
supplementary  communication  was  also 
submitted  to  the  President,  naming  six 
engineers  with  qualifications  for  this 
appointment. 

The  American  kn  mncil's 

Committee  on  Procedure  has  app 
L.  W.  Wallace,  executive  secret 
the  council,  as  its  representative  on  the 
U.  S.  Board  of  Surveys  and  Maps. 
Members  of  the  Advisory  Council  of 
the  board  have  been  urging  the  Ameri- 
can Engineering  Council  to  aid  them 
in  obtaining  an  adequate  program  in- 
volving a  larger  appropriation  for  topo- 
graphic mans. 

PERSONALS 

Houser,  W.  H.,  has  recently  been 
elected  city  engineer  of  Blue  Springs, 
Neb. 

Reppert,  Charles  M.,  a  consulting 
engineer  of  Pittsburgh,  has  been  ap- 
pointed chief  engineer  of  the  depart- 
ment of  public  works  of  that  city. 

Claflin,  F.  N.,  formerly  construction 
engineer  for  the  Superior  Portland  Ce- 
ment Co.,  at  Concrete,  Wash.,  is  now 
at  Anchorage.  Alaska,  where  he  will 
have  charge  of  the  engineering  work 
on  the  construction  af  a  large  coal 
washing  plant   for  the  government. 

Place,  Arthur  H.,  is  engineer  in  the 
Bureau  of  Government  Research  at 
Detroit.  Mich. 

Hatt,  William  K.,  professor  of  civil 
engineering  of  Purdue  University,  who 
was  appointed  chief  of  the  division  of 
engineering  of  the  Indiana  State  De- 
partment of  Conservation  by  the  State 
Conservation  Commission  with  the  ap- 
proval of  Richard  Lieber,  director  of 
the  Conservation  Department,  took  of- 
fice on  April  11.  He  will  continue  as  a 
member  of  the  Purdue  University  fac- 
ulty during  his  term  of  office. 

Shirley,  Henry  C,  will  accept  the  po- 
sition of  road  and  sanitary  engineer  of 
Baltimore  county,  with  headquarters  at 
Towson,  Md. 

Diehl,  George  C,  has  been  re-ap- 
pointed county  engineer  of  Erie  county, 
with  headquarters  at  Buffalo,  N.  Y. 

Moss,  Earle  B.,  has  been  appointed 
to  the  newly  created  office  of  appraiser 
in  the  Bureau  of  Assessment  and  Taxa- 
tion, Niagara  Falls,  N.  Y. 

McLean,  J.  C,  has  been  appointed 
county  engineer  of  Woodbury  county. 
Iowa. 

Lukesh,  Lieut.-Col.  Gustave,  has  been 
confirmed  as  a  member  of  the  Missis- 
sippi   River   Commission. 

White,  Glenn  S.,  has  been  appointed 
city  engineer  of  Fort  Morgan,  Colo. 

Hemstead.  H.  J.,  has  been  assigned  to 
District  9,  U.  S.  Bureau  of  Public 
Roads,  with  headquarters  at  Troy,  N. 
Y.,  where  he  will  be  engaged  in  the  in- 
spection of  post  road  projects. 

Grant,  Chief  Robert  H.,  has  been  re- 
appointed head  of  the  fire  department 
at  Beverly,  Mass. 


Johnson,  Herbert,  of  Kitchener,  Ont., 
has    been-  retained    by   the    Village    of 
I  to  take  charge  of  the  con    ruc- 
pavcirfcnts. 

Coir  I  roads- 

r    in    l.ertile,    Man.,   has    been 

appoint  t.t     engineer,     Trent 

(  anal.   Dept.   of   Railways  and   Canals, 

IVterboro,  Ont. 

Stewart.  John   H.,  town  engi] 
Renfrew,     i  int..     has     been     appointed 
town  assessor,  and  will  henceforth  per- 
form the  duties  of  both  offices. 

Hawes,  I.  II.,  Irwin.  Hydnman;  Mc- 
Ginnis,  J.  M.;  and  Lumdscn,  II  i 
have  been  appointed  as  district  engi- 
neers, Ontario  Dept.  of  Public  High- 
ways, to  supervise  the  construction  and 
maintenance    of    county    and    township 

under   the    direction    of 
Muir.  chief  engineer  of  county  roads. 

Cook,  August  D.,  president  and 
founder  of  A.  D.  Cook,  Inc..  Lawrence- 
ImrL:.  Ind..  manufacturers  of  deep  well 
pumps  and  strainers,  died  on  March 
28.    1921. 

Heaur.  Albert  R.,  was  elected  presi- 
dent and  Peters,  R.  J„  re-elected  clerk 
of  the  village  of  River  Rouge,  Mich. 

Dibble,  Fred  B.,  was  elected  president 
and  Dysarz.  Leonard,  clerk  of  the  vil- 
lage of  Hamtramck,  Mich.,  at  a  recent 
election. 

Alllc  ck,  W.  I..,  has  commenced  his  du- 
ties as  city  engineer  of  Nelson,  B.  C. 

Baird.  John  A.,  city  engineer  of  Sar- 
nia,  Ont..  has  resigned. 

Blue,  Malcolm,  of  St.  Thomas,  has 
been  appointed  road  superintendent  of 
Dunwich  township,  Ont. 

Brian.  M.  E.,  city  engineer  of  Wind- 
sor, Ont..  has  been  appointed  road  com- 
missioner of  the  Windsor  suburban 
area. 

Meyers,  A.  J.,  formerly  chief 
draughtsman  for  the  Quebec  Bridge 
Board  of  Engineers,  has  been  elected 
mayor  of  Campbellford.  Ont..  and  a 
member  of  the  Water  and  Light  Com- 
mission. 


INDUSTRIAL  NOTES 


The  American  Specification  Institute 
was  permanently  organized  on  March 
18.  The  first  board  of  governors  con- 
sists of  the  following  members  :  Chair- 
man, Ralph  W.  Yardlye ;  executive  sec- 
retary, Gardner  C.  Coughlen ;  other 
members.  C.  L.  Post,  Frank  A.  Randall 
and  A.  T.  North.  Organization  head- 
quarters have  been  established  in  Chi- 
cago. 

M-.M     ENGINEERING     FIKMS 

Johnson  &  Benham,  Inc.,  consulting 
engineers,  of  New  York  and  Kansas 
City,  Mo.,  announce  the  reorganization 
of  the  business.  All  contracts  and 
business  of  the  New  York  office  have 
been  taken  over  by  George  A.  John- 
son Company,  Inc.,  the  members  there- 
of being  George  A.  Johnson.  Harold 
C.  Stevens,  Nelson  B.  Wolfe.  Charles 
R.  Wyckoff  an, I  Harry  B.  Joyce.  I  lu 
main  offices  of  the  corporation  are  at 
150  Nassau  street,  New  York  Citv.  All 
contracts  and  business  of  the  Kansas 
City  office  have  been  taken  over  by 
Benham  &  Mullergren.  a  partnership 
consisting  of  Webster  L.  Benham  and 
Arthur   L.   Mullergren,  with  offices  on 


the    eighth     i  ne    building, 

Kansas  City,   Mo. 

The  Mid-West  Engineering  Co.,  Cof- 
fgyfille,  Kan.,  has  been  organized  by 
distant  construction 
engineer  of  the  Sinclair  Refining  Co., 
and  other  engineers  of  experience,  and 
will  engage  in  general  engineering  prac- 
tice, including  buildings,  power  devel- 
opment, water  dams  and  reservoirs, 
surveys,  maps,  estimates,  designs  and 
investigations. 

E.  F.  Pegg,  who  has  been  connected 
with  manufacturers  of  contractors' 
equipment  in  Cleveland  and  vicinity  for 
a  number  of  years,  has  opened  an  of- 
fice in  Cleveland  for  the  purpose  of 
handling  contractors'  equipment. 

Morrison  &  Risman  Co.,  of  Buffalo, 
N.  Y..  jobbers  in  new  and  relaying  rails 
and  accessories,  has  opened  an  office  in 
Philadelphia,  Pa.,  with  R.  B.  Morrison 
as  district  manager. 

The  Stearns  Conveyor  Co.,  Cleve- 
land, Ohio,  has  been  organized  by  Earl 
D.  Stearns,  formerly  of  the  H.  K.  Fer- 
guson Co.,  Cleveland,  Ohio,  and  will 
handle  elevating,  conveying,  screening, 
transmission  machinery  and  accessories. 

Greene.  H.  S..  has  been  elected  vice- 
president  in  charge  of  sales  for  the 
Barber-Greene    Company,    Aurora,    111. 

Puff,  C.  F.,  Jr.,  assistant  engineer, 
Bureau  of  Highways,  Philadelphia,  has 
been  appointed  secretary  and  general 
manager  of  the  Associated  Pennsylva- 
nia Highway  Contractors.-  office  200 
North    3d   street,  Harrisburg,   Pa. 

The  Meriwether  Pressure  Pipe  Co. 
has  been  incorporated  with  offices  at 
Louisville.  Ky..  to  manufacture  rein- 
forced concrete  water  pipes. 

Drifting  Sand  Filters,  Ltd.,  with 
headquarters  at  Toronto,  Ont.,  has  been 
incorporated  at  Ottawa,  Ont.,  to  take 
over  the  Canadian  patent  rights  of  the 
John  YerMehr  Engineering  Co.,  and  to 
promote    drifting-sand    filters. 

The  Austin  Machinery  Corp.  of 
Louisiana.  Inc.,  is  sole  distributor  for 
Louisiana,  Arkansas,  Mississippi  and 
Tennessee  for  the  products  of  the  Aus- 
tin Machinery  Corp. 

H.  C.  Nutting,  manager  of  the  Pitts- 
burgh Testing  Laboratory,  Cincinnati 
Ohio,  for  the  past  six  years,  has  re- 
cently organized  a  new  company  un- 
der the  name  of  H.  C.  Nutting  Co.,  at 
Hunt  and  Broadway,  Cincinnati.  Mr. 
Nutting  is  highway  engineer  of  the  Cin- 
cinnati Automobile  Club  and  will  spe- 
cialize  in   highway   inspection. 

The  Brown  Hoisting  Machinery  Co., 
of  Cleveland.  Ohio,  announces  the 
opening  of  a  southern  office,  to  be  lo- 
cated at  530  Whitney-Central  build- 
ing. New  Orleans.  The  state  of 
Texas,  Louisiana,  Mississippi,  Alabama, 
Georgia  and  Florida  will  be  covered 
I  1 1  im  this  office. 

Charles  H.  White,  manager  of  the 
new  office,  has  been  with  the  Brown- 
loist  company  for  a  number  of  years, 
and  is  an  experienced  sales  engineer 
on  all  types  of  Brownhoist  products. 
Among  these  are  locomotive  cranes. 
buckets,  electric  hoists,  trolleys  and  a 
wide   range   of  cranes   and   hoists. 
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Describing  New    Machinery,    Apparatus,  Materials  and  Methods  and  Recent  Interest  ing  Installation 


NOVO     HIGH     PRESSURE     PUMPING 
OUTFIT 

The  high  pressure  pumping  outfit 
manufactured  by  the  Novo  Engine  Co. 
claims  excessive  size,  durability  and 
efficiency  for  high  pressure  work.  The 
type  U  is  made  in  5  sizes,  1%  to  6 
h.  p.,  with  capacities  of  16  to  36  gal- 
lons per  minute  pump  displacement, 
with  maximum  working  pressures  of 
100  to  200  pounds,  and  weights  of  225 
to  1,240  pounds. 

Type  U,  with  clutch  equipment,  is 
made  in  5  sizes  of  8  to  10  h.  p..  with 
capacity  of  60  to  100  gallons  per  min- 
ute pump  displacement  made  with  max- 
imum pressure  of  100  to  135  pounds 
and  weights  of  2,500  to  2,800  pounds. 
One  size  of  each  kind  of  the  type  U 
machines  is  especially  adapted  for  fur- 
nishing water  supplies  for  road  con- 
struction. 

The  new  type  W  double  acting  du- 
plex pumping  outfit  is  suitable  for  all 
around  pumping  purposes  and  especial- 
ly adapted  to  furnish  water  suplies  for 
road  construction.  It  is  furnished  in  6, 
8  and  10  h.  p.  sizes  with  capacities  from 


20  to  50  gallons  per  minute  under  pres- 
sures of  150  to  300  pounds.  The  type  W 
consists  of  a  double  acting  duplex 
pump  and  a  standard  Novo  engine 
mounted  together  on  a  steel  channel 
base,  making  rigid  unit  with  a  con- 
tracting band  friction  clutch  for  dis- 
connecting the  pump  when  starting  the 
engine.  When  the  crank  is  set  at  90 
degrees  the  pressure  strokes  overlap  so 
that  a  continuous  stream  of  water  is 
supplied,  thus  reducing  the  water  ham- 
mer in  long  pipe  lines.  The  unit  is 
made  in  5  sizes  of  from  6  to  10  h.  p., 
with  capacities  of  30  to  45  gallons, 
pump  displacement  per  minute  and 
maximum  pressure  of  150  to  300  pounds 
and  weighs  3.750  to  5.400  pounds.  The 
8  h.  p.  unit  has  2-inch  suction  and  dis- 
charge pipes,  capacity  of  45  gallons  at 
200  pounds  pressure,  and  is  especially 
recommended  for  road  construction 
work. 

The  Novo  high  pressure  triplex 
pumping  outfits  are  self-contained  units 
with  a  three-throw  crank  shaft  giving 
continuous  and  uniform  action  and  an 


easy  flow  through  the  delivery  pipe.  It 
is  made  in  7  sizes  of  4  to  15  h.  p.  with 
capacities  of  80  to  125  gallons  per  min- 
ute, pump  displacement,  under  pres- 
sures of  150  to  250  pounds  and  weighs 
1.225  to  5,300  pounds.  The  8  h.  p.  unit 
with  2-inch  suction  and  discharge  pipes 
and  a  capacity  of  45  gallons  at  150 
pounds  pressure,  is  recommended  for 
road  construction. 

METER 

The  recording  rate-of-flow  metei 
manufactured  and  sold  by  the  Pitts- 
burgh Filter  &  Engineering  Company 
gives  a  direct-reading  seven-day  chart, 
and  furnishes  records  of  pumping  and 
consumption. 

The  device  consists  substantially  of 
a  combination  of  a  special  Venturi  me- 
ter with  a  controlling  device  operated 
by  the  different  pressures  of  the  ap- 
proach and  throat  of  the  Venturi  meter 
and  equipped  with  a  pilot  valve  regu- 
lating the  proportional  flow  diverted  to 
the   Venturi   tube. 


NOV< !i    PRESSURE    PUMP 


RECORDING  METER 
This  controlled  proportional  flow  is 
delivered  to  the  indicating,  integrating 
and  recording  rate-of-flow  meter, 
which  gives  a  weekly  record  of  the  rate 
of  flow  and  also  registers  the  total 
Bow  automatically  on  a  chart  drum 
driven  by  clockwork  and  provided  with 
a  pen  raised  and  lowered  by  the  inte- 
grating  meter.  The  operation  of  the 
mechanism  is  described  in  the  circular, 
which  also  gives  examples  of  seven-dav 
direct-reading  chart. 

M'.W     PAVEMENTS     AT     HALF    THE 
COST 

Under  this  title  the  Barber  Asphalt 
Paving  Company  has  issued  an  illus- 
trated pamphlet  describing  the  method 
and  operations  of  resurfacing  highways 
with  a  macadam  base  or  with  a  con- 
crete foundation.  It  also  describes  the 
methods  of  resurfacing  a  brick  pave- 
ment with  or  without  removing  the 
bricks,  for  resurfacing  a  granite  block 
pavement  with  concrete  base  without 
removing  the  blocks,  and  for  resurfac- 
ing a  wood  block  pavement  after  re- 
moving the  blocks  and  the  sand  cushion 
below  them. 
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Refuse  Disposal  in  Passaic 


l<\    Colin  R.  Wi 


Dumping  of  all  refuse  is  to  be  succeeded  by  burning  in  an  incinerator  plant 
containing  two  42-ton  units,  with  forced  draft,  ash  removal  cars  and  complete 
equipment.     Steam  to  be  created  and  used  for  heating  hospital  building. 


Passaic,  N.  J.,  a  city  with  aboul  67,000  popfula- 
t ion,  is  about  to  pul  .i  new  refuse  incinerator  into 
service.  Up  to  this  time  it  has  disposed  of  all 
of  its  refuse  by  dumping,  sunn-  of  it  in  aban- 
doned quarries  or  low  lots,  bul  the  greatei  part 
on  low  land  along  the  river  and  in  an  old  channel 
ol  the  river  between  the  cit)  and  the  channel 
now  followed  l>\  the  river.  The  garbage  has 
bi  ■  n  mixed  bj  the  householders  with  such  refuse 
.!  could  readily  be  placed  in  the  garbage  pails, 
other  rubbish,  such  as  mattresses,  clothing,  tree 

•City    engi  P 


trimmings,  etc.,  being  removed  if  done  up  in 
lain. His  li\  the  householder.  The  mixed  garbage 
and  rubbish  was  ordinarily  dumped  to  a  depth 
of  about  S  feel  on  the  face  of  a  constantly  ad- 
\  am  ing  fill  and  then  co\  ered  with  ashes  or  earth. 
Rats  and  flies  were  naturall}  abundant  in  and 
near  these  tills,  but  otherwise  there  was  little 
nuisance  created  except  that  due  to  fire.  On  sev- 
eral occasions  combustible  matter  in  the  refuse 
piles  has  caught  lire  and  such  tires  it  has  been 
found  almost  impossible  to  extinguish.  One  pile 
burned   continuous!)    for   more   than   two  years, 


GENERA]     VIEW 
to   the  charging   floor 


iNCINB  KA  TOR    111   [LDING 
along  the   top  of  the  quarry,   at  thi 
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and  the  only  result  of  efforts  of  the  fire  depart- 
ment to  drown  it  out  was  to  cause  the  burning 
garbage  to  give  off  fumes  and  odors  that  were 
seriously  objectionable. 

For  collecting  the  rubbish,  the  city  used  ordi- 
nary dump  wagons,  both  bottom  dump  and  end 
clump.  A  few  months  ago,  however,  the  city  pur- 
chased six  Lee  trailers  and  automobile  trucks  for 
hauling  the  same  and  has  been  using  these  for 
collecting  refuse  while  waiting  for  the  completion 
of  an  incinerator  which  has  been  under  construc- 
tion for  several  months. 

Until  the  past  few  weeks  the  garbage  and 
ashes  were  not  separated.  During  the  month  of 
April,  1912 — nine  years  ago — the  ashes  and  garb- 
age were  weighed  and  their  combined  weight 
found  to  be  956%'  pounds  per  cubic  yard.  There 
had  been  no  weighing  since  then  until  the  early 
part  of  the  current  month,  when  the  new  trailers, 
with  garbage  only,  were  weighed  upon  the  city's 
scales  at  the  Municipal  Building  and  the  weights 
were  as  follows :  Average  weight  of  trailers, 
4,987  lbs. ;  of  garbage  and  refuse,  427  lbs.  per 
cubic  yard.  The  garbage  and  refuse  collected  so 
far  during  the  month  of  April  indicate  that  there 
is  now  approximately  39.5  tons  of  matter  to  be 
cared  for  by  the  incinerator.  Of  course,  as  warm 
weather  comes,  the  volume  will  greatly  increase. 

The  city  slopes  up  irregularly,  but  in  most 
places  quite  rapidly,  from  the  river  to  several 
summits  about  100  feet  above  the  river.  Several 
quarries  have  been  opened  in  these  hills  and  one 
of  these  has  been  chosen  as  the  site  of  the  in- 
cinerator, which  is  set  in  the  bottom  of  the  quarry 
against  the  vertical  face,  the  top  of  the  quarry 
being  on  a  level  with  the  dumping  or  hopper 
floor  of  the  plant,  thus  doing  away  with  the  ne- 
cessity for  a  ramp. 

Bids  were  received  on  March  8,  1920,  for  an 
incinerator  of  two  units,  each  with  a  capacity  of 
burning  42J^  tons  of  refuse  in  24  hours,  the 
refuse  to  consist  of  "material  collected  by  the 
city  carts  of  Passaic,  N.  J.^  including  such  dry 
combustible  refuse  matter  as  wooden  and  paper 
boxes,  cut  grass,  leaves  and  branches  of  trees 
.  .  .  of  a  mixture  made  up  approximately  as 
follows:  70  per  cent  of  garbage  by  weight,  30 
per  cent  of  rubbish  or  refuse  by  weight,  and  dead 
animals."  The  contract  was  awarded  to  the 
Decarie  Incinerator  Company,  which  has  just 
completed  the  plant,  having  been  hindered  some- 
what by  delays  in  transportation.  The  price  bid 
was  $157,800,  this  covering  the  complete  installa- 
tion erected,  including  a  concrete  and  brick  build- 
ing, a  stack  125  feet  high,  approaches  to  the 
building,  and  the  incinerating  equipment  com- 
plete, with  provisions  for  handling  ashes  and 
clinkers  inside  the  building. 

The  builder  guaranteed  that  the  amount  of  fuel 
required  for  operating  the  incinerator  should  not 
exceed  50  pounds  per  ton  of  refuse  consumed,  and 
that  not  more  than  7  men — 1  superintendent,  3 
firemen  and  3  laborers — would  be  required  to  op- 
erate the  plant  at  its  full  rated  capacity.  It  also 
guaranteed  that  the  plant  under  normal  operation 
will  cause  no  nuisance  from  the  escape  of  obnox- 
ious odors  or  gases  from  either  the  building  or 


the  stack.     Also  that  the  refuse  will  be  inciner- 
ated to  a  mineral  ash  free  from  organic  material. 

DESCRIPTION   OF   THE   INCINERATOR 

The  building  contains  three  floors,  one  for  re- 
moving clinkers  from  the  ash  pits,  another  for 
stoking  and  otherwise  operating  the  incinerator, 
and  the  third  floor,  above  the  incinerator,  on  which 
the  rubbish  wagons  are  driven  directly  and  where 
they  dump  their  loads  into  the  incinerators, 
through  two  hoppers. 

The  building  is  67  feet  8  inches»by  40  feet  4 
inches  outside  dimensions  and  about  45  feet  high. 
Concrete  stairs  connect  the  several  floors.  The 
floors  are  of  concrete  and  are  sloped  to  drains  that 
lead  to  a  sewer.  Leading  to  the  upper  or  charging 
floor  are  two  bridges  connecting  it  with  the  top  of 
the  quarry  face,  each  leading  to  a  doorway  10  feet 
6  inches  high  by  13  feet  wide  and  closed  by  a  steel 
rolling  door.  In  one  corner  of  this  floor  are  two 
chutes,  one  leading  to  a  coal  bin  and  the  other 
to  a  wood  bin.  Very  little,  if  any,  coal  will  be 
required,  but  broken  boxes  and  other  material 
arriving  with  the  refuse  that  are  especially  good 
for  kindling  will  be  dumped  into  the  wood  bin  for 
use  in  starting  up  the  furnace. 

In  the  floor  are  two  hopper  openings,  one  over 
the  center  of  each  of  the  incinerators  (which  are 
exact  duplicates),  the  top  of  the  opening  being 
6  feet  2  inches  by  5  feet  2  inches.  Below  each 
opening  is  a  storage  hopper  capable  of  holding 
about  3  cubic  yards.  The  bottom  of  the  hopper 
is  formed  by  two  swinging  doors  which  are  held 
in  a  horizontal  position  by  a  counter-weight,  but 
which  can  be  lowered  to  deposit  all  or  part  of 
the  contents  into  the  incinerator.  As  soon  as 
refuse  has  been  dumped  into  a  hopper,  a  cover  is 
placed  over  the  hopper  opening  so  that,  when  the 
hopper  is  being  emptied  of  its  contents,  air  can- 
not have  access  to  the  incinerator  to  cut  down  the 
draft  through  the  grate. 

On  the  floor  below,  known  as  the  furnace  floor, 
are  the  incinerators,  fans,  pump  and  all  the  other 
apparatus  except  the  clean-out  doors  and  the 
track  for  carrying  the  cinder  cars  bv  which  the 
cinders  are  removed  from   the  building. 

Each  incinerator  is  6  feet  8  inches  by  10  feet 
8  inches  outside  dimensions.  It  is  composed  of 
a  double  wall  of  boiler  plate,  the  two  walls  being 
3J4  inches  apart,  which  space  is  filled  with  water 
when  the  incinerator  is  in  operation.  Inside  of 
this  double  wall  is  a  large  basket  grate  formed  of 
2-inch  water  tubes  spaced  12  inches  centers,  con- 
nected near  the  top  of  the  furnace  to  the  water- 
jacketed  wall  and  at  their  lower  ends  to  a  header 
8  inches  in  diameter  running  through  the  center 
of  the  furnace.  The  water  tubes  forming  this 
grate  are  about  4  inches  inside  of  the  furnace 
shell  so  that  the  refuse  dumped  into  the  basket 
grate  can  be  dried  and  partly  burned  by  flames 
and  hot  gases  rising  between  this  grate  and  the 
shell,  as  well  as  by  the  heat  from  the  fire  beneath. 
About  two  feet  below  the  bottom  of  this  drying 
water-tube  grate  arc  cast-iron  dumping  grates. 
On  these  grates  the  fires  are  started  with 
kindling  material  in  beginning  the  firing  of  a  fur- 
nace, and  on  to  these  grates  fall  the  dried  and 
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partly   burned   refuse   matters   from    the   basket 
grate  above,  and  incineration  is  completed  there. 

From  the  dumping  grates  the  ashes  and  cinders 
fall  into  a  large  ash  pit  immediately  beneath,  the 
floor  of  which  slopes  to  a  clean-out  door  30  by 
36  inches,  the  bottom  of  which  is  4  feet  above 
the  elevation  of  a  track,  the  nearer  rail  of  which 
is  21  inches  from  the  door.  Dump  cars  are  run 
on  this  track  and  spotted  in  front  of  the  clean- 
out  openings  and  receive  the  cinders  and  ashes 
and  conduct  them  outside  the  building,  where 
they  will  be  dumped  in  the  bottom  of  the  old 
quarry. 

While  the  incinerator  is  in  operation,  water 
circulates  continually  through  the  water-jacketed 
shell  of  the  furnace,  the  header  and  the  pipes 
forming  the  basket  or  drying  grate,  and  the 
created  collects  in  the  upper  part  of  the  furnace, 
where  the  inner  and  outer  shells  of  the  top  are 
about  2  feet  apart,  thus  providing  a  steam  dome. 
This  steam  will  be  used  for  operating  the  blow- 
ers and  pump;  also  for  heating  a  hospital  build- 
ing located  about  500  feet  from  the  incinerator 
plant,  and  for  furnishing  hot  water  in  the  plant 
itself,  and  in  the  hospital  referred  to. 

The  chimney  is  built  of  radial  brick,  has  an 
inside  diameter  of  5  feet  6  inches  at  the  top  and  is 
125  feet  high.  In  order  to  insure  sufficiently  high 
temperature  to  destroy  gases  and  odors  and  suf- 
ficient draft  through  the  burning  refuse,  two  fans 
are  provided,  a  forced  draft  fan  with  a  capacity  of 
forcing  41.3  cubic  feet  of  air  per  minute  at  100 
degrees  Fahrenheit  through  the  pre-heater  and 
into  the  ash  pit  below  the  shaking  grates,  when 
operated  at  565  r.  p.  m.  against  a  static  head  of 
3  inches.  Also  an  induced  draft  fan  capable  of 
handling  approximately  22,500  cubic  feet  per 
minute  of  gases  against  a  static  pressure  of  1%' 
inches  when  operating  at  467  r.  p.  m.  Each  fan 
is  operated  by  its  own  steam  engine.  The  gases 
and  hot  air  from  the  furnace  pass  into  a  combus- 
tion chamber,  through  a  lire-brick  checker  wall 
\2>l/>  inches  thick,  and  then  through  a  pre  heater 
and  thence  to  the  slack.  The  Hue  gases  pass 
through  the  tubes  of  the  pre-heater  while  air 
from  the  forced  draft  fan  passes  around  these 
tubes  and  is  healed,  a  temperature  of  at  least 
400  degrees  Fahrenheit  being  guaranteed  for  the 
forced  draft  air.  From  the  pre-heater  this  air 
passes  through  a  large  flue  to  the  ash  pit,  which 
is  completely  enclosed  except  for  the  openings  in 
the  dumping  grates  above,  and  this  heated  air  is 
thus  forced  through  the  burning  refuse.  By- 
passes around  the  pre-heater  are  furnished  which 
cart  be  used  when  the  fires  are  started  and  at 
such  other  times  as  may  be  desired.  All  ducts 
are  of  steel  plate  lined  with  fire-brick  and  are 
provided  with  dust  pits  and  clean-out  doors  for 
removing  the  dust  that  may  collect  in  them  from 
the  flue  gases. 

The  combustion  chambers  and  pre-heater  oc- 
cupy much  more  space  than  does  the  incinerator, 
the  latter  being  6  feet  8  by  10  feet  8,  while  the 
combustion  chambers  and  pre-heater  combined 
occupy  a  space  about  14  by  17. 

In  order  to  conserve  the  heat  in  the  water 
used  in  the  furnace,  the  return  water  from  the 


steam  pipes  is  drawn  into  a  3  feet  by  5  feet  steel 
tank,  in  which  is  a  flow-control  valve  for  admit- 
ting city  water  to  make  up  any  losses.  From 
this  tank  the  hot  water  is  drawn  by  a 
by  3-inch  duplex  steam  pump.  An  injector  also 
is  furnished  for  filling  the  boilers,  lor  prevent- 
ing loss  of  heat  and  reducing  the  temperature  in 
the  building,  the  furnaces  are  covered  down  to 
the  stoking  doors  with  2  inches  of  magnesia 
blocks  covered  with  a  half-inch  coating  of  cement. 

Hot  and  cold  water  and  steam  connections  are 
provided  on' each  floor  for  cleaning  and  sterilizing 
purposes.  Electric  lights  are  provided  for  light- 
ing the  building  and  the  interior  walls  are  painted 
white  down  to  a  point  a  few  feet  above  the  floor, 
thus  aiding  in  giving  abundance  of  light  inside 
the  building.  A  room  for  the  men,  containing 
clothes  lockers,  toilet,  etc.,  and  another  to  be 
used  as  an  office  by  the  superintendent,  both 
steam-heated  and  lighted,  are  provided  at  the 
ends  of  the  main  floor. 

Studies  are  now  being  made  for  routing  the 
trailers  for  collecting  the  refuse.  This  will  be 
divided  into  two  classes— ashes,  and  mixed  garb- 
age and  combustible  rubbish.  The  former  will 
not  be  brought  to  the  incinerator,  but  will  be 
hauled  to  the  nearest  dumping  place.  It  is  prob- 
able that  a  truck  and  two  trailers  will  be  used  for 
ashes,  and  the  other  four  trailers  for  collecting 
garbage.  It  is  intended  to  use  a  tractor  driver 
and  one  man  with  each  trailer. 
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Operating  Data  of  Fine  Screen  and 
Imhoff  Tanks 


By  John  R.  Downesf 


Although  there  are  many  Imhoff  installations  in  the  country  (there  are  thirty- 
four  in  New  Jersey  alone)  few  of  them  are  operated  with  the  intelligent  care 
that  has  been  given  to  this  plant  by  Mr.  Downes,  and  his  opinions,  based  on 
years  of  personal  supervision,  should  be  of  exceptional  value  to  superintend- 
ents and  operators  of  such  plants. 


Four  years  of  operation  of  the  Plainfield,  North 
Plainfield  and  Dunellen,  N.  J.,  joint  sewage  dis- 
posal plant§  have  made  available  some  data  on 
quantities  of  solids  removed,  both  by  the  VVurl 
screen  and  the  Imhoff  tanks,  which  data  I  pro- 
pose to  put  before  you  in  very  brief  form,  so  that 
it  will  be  available  for  reference  in  connection 
with  future  designs.  Past  discussions  of  the  sub- 
ject have  supplied  an  abundance  of  opinion  and 
theory.  I  shall  therefore  confine  myself  to  a 
rather  bald  statement  of  observed  quantities. 

The  plant  was  designed  for  40,000  people,  and  is 
of  the  separate  domestic  type.  The  sludge  sepa- 
rating portion  of  the  plant  originally  consisted  of 
six  Imhoff  tanks,  each  with  a  total  Mow  length 
of  64  feet  and  a  total  width  of  25  feet.  Each  tank 
has  four  longitudinal  settling  compartments  with 
effective  width  of  5  feet  each.  Two  gas  vents, 
each  22  inches  wide  in  the  clear,  extend  the  entire 
length  of  the  tank.  The  walls  extend  perpendicu- 
larly to  5  feet  6  inches  below  the  flow  line.  The 
slopes,  about  1  on  1,  extend  to  the  slot  11  feet 
below  the  flow  line. 

The  tanks  were  put  into  operation  at  the  end 
of  November,  1916,  and  operating  experiences 
during  the  ensuing  year  indicated  the  necessity 
of  removing  the  coarser  solids,  paper,  fiber,  hair 
and  fecal  matter  from  the  sewage  before  it  was 
admitted  to  the  tanks ;  such  solids  not  being 
amenable  to  treatment  in  the  tanks.  For  the 
purpose  of  removing  these  coarse  solids  a  Wurl 
screen  was  added  to  the  sludge  separating  equip- 
ment and  was  put  into  operation  in  September. 
1918. 

The  Wurl  screen  is  essentially  a  brass  disk,  10 
feet  in  diameter,  revolving  on  a  shaft  inclined  15 
degrees.  The  disk  is  perturaled  with  s,mie  12,000 
slots,  each  1/16  by  2  inches,  and  is  submerged  to 
about  half  its  depth  in  the  flawing  sewage.  The 
solids,  which  are  caught  mi  the  surface  of  tlu1 
screen,  are  swept  into  a  trough  by  the  revolving 
brushes  which  continually  scour  the  unsub- 
merged  portion  of  the  disk.  A  one-horse  power 
electric  motor  which  can  be  adjusted  to  run  at 
speeds  from  600  to  1,800  R.  P.  M.  operates  the 
screen  mechanism. 

The  appended  table  gives  information  concern- 
ing the  suspended  solids  in  P.  P.  M.,  as  deter- 
mined by  the  Gooch  crucible  method,  the  number 
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(if  cubic  yards  of  digested  sludge  removed  from 
the  tanks  (measured  by  shutting  off  the  tank 
during  drawing  of  sludge  and  measuring  the  de- 
pression of  the  water  level),  the  number  of  cubic 
yards  of  air-dried  sludge  removed  from  the  dry- 
ing beds  (cart  measurement),  the  sewage  flow  in 
million  gallons  and  the  number  of  house  connec- 
tions at  the  end  of  each  month. 

Two  of  the  municipalities  contributing  to  the 
plant  were  installing  sewers  for  the  fust  time, 
a. id  the  third  took  in  large  sections  of  sewers,  so 
that  the  increase  in  number  of  connections  during 
the  first  year  was  very  rapid.  In  order  to  make 
the  complete  sludge  data  of  the  four  years  avail- 
able for  estimation  of  per  capita  and  per  connec- 
tion quantities,  the  number  of  connections  at  the 
end  lit'  each  month  have  been  added  together  and 
multiplied  by  30  to  get  the  number  of  connections- 
days  contributing  the  observed  quantity  of 
sludge ;  five  times  this  figure  is  considered  the 
number  of  person-days;  this  figure  checks  up  well 
with  the  known   population. 

Screenings  were  measured  in  a  wagon,  most  of 
the  free  water  having  drained  away  before  meas- 
urement was  made.    The  dry  solids=ll  per  cent. 

Operating  Data  on  Screen  and  Tank 

YEAR         Suspended  House 

Solids  Connec- 

P.  P.  M.       Sludge  from      Screenings  Flow         tions 
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At  the  end  of  the  fourth  year  oi   operation  a 
sludge  survey  of  the  digestion  compartments  in- 
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dii  ated  that  there  remained  at  that  time  750  .  ubic 

yard    ol   sludge.     [»•  three  of  the  tanks  the  sludge 

,i    the   bottom  of  the  hoppers,  and   in   the 

other  three  it  was  almost  entirely  floating  at  the 
surface  of  the  gas  vents  (this  in  spite  of  constant 
effort  to  beat  it  down). 

In  addition  to  the  above  solids  there  has  been 
removed  from  the  gas  \ents  a  quantity  of  partly 
digested  sludge  estimated  at  l.fHKl  cubic  yards. 
'1  his  was  removed  In  pumping  and  by  wheelbar- 
rows and  ranged  in  consistency  from  a  watery 
96  per  rent  sludge  to  a  viscous  88  per  ceni  i  iass, 
containing  mm  h  hair  and  liber. 

The  sludge  digestion  portion  of  the  pi. on.  con 
sists  of  ten  sludge  hoppers  to  each  tank  these 
are  in  two  rows  of  five  each  directlj  beneath 
the  gas  vents.  The  depth  between  the  slol  com- 
municating with  the  settling  compartment  and 
the  top  of  the  hoppers  is  <>  feet,  providing  a  total 
settled  sludge  capacity  of  57,000  cuoic  feel 

With  any  operating  program  which  we  htve 
been  able  to  develop,  there  accumulates  in  time 
a  mass  of  floating  sludge  of  so  slight  a  specific 
gravity  that  it  will  never  settle.  1  do  not  refer 
to  the  thnk.  viscous  sludge  appearing  at  the 
top  ni  the  gas  vents  and  which  may  be  wheeled 
off  in  wheelbarrows,  but  to  a  sludge  pi  95  per 
cent  water  content  and  thoroughly  digesli  d  ["his 
sludge,  floating  throughout  the  entire  depth  of 
the  digestion  compartments  and  gas  vents,  is  nat- 
urally carried  back  via  the  slots  to  the  settling 
compartment  by  various  currents.  The  result  is 
a  black  film  on  the  surface  of  the  settling  com- 
partment and  a  very  poor  looking  effluent  with 
an  avidity  for  oxygen  which  is  a  serious  drain  on 
the  sprinkling  filter. 

It  now  appears  that  it  will  be  necessary  to 
pump  out  the  upper  portions  of  the  digestion 
compartments  at  least  once  a  \ear,  in  order  to 
dispose  of  this  digested  but   unsettleable   sludge. 

Practically  every  known  method  has  been  tried 
to  prevent  foaming  in  the  gas  chambers  of  the 
tanks.  These  methods  included:  Seeding  with 
foreign  sludge;  application  of  lime  to  the  sewage 
in  the  gas  \cnts;  application  of  water  under  pres- 
sure to  scum  formation;  application  of  steam; 
breaking  of  scum  with  paddles ;  covering  gas 
vents  so  as  to  retard  the  drying  of  the  scum  ; 
and  the  reversal  of  the  direction  of  flow  in  the 
tanks.  It  is  the  writer's  opinion  that  in  order  to 
prevenl  the  foaming  of  the  scum  over  the  top  of 
the  tanks,  it  is  necessary  for  him  to  Operate  his 
tanks  in  rotation  and  to  pump  oul  the  upper  por- 
tions of  the  digesti, ,n  compartments  of  the  tanks 
at   hast  once  a  year. 

V\  ith  regard  to  sludge  drying,  we  find  that  with 
35,000  connected  population,  we  have  approxi- 
mate!) 4,000  cubic  yards  of  sludge  to  be  removed 
from  the  tanks  each  year. 

Our  experience  shows  that  it  is  not  economical 
to  put  over  9  inches  of  wet'sludge  on  a  bed,  since 
this  quantity  will  dry  in  a  week  or  ten  days  of 
good  weather,  while  any  greater  quantity  will  re- 
quire a  time  measured  in  weeks 

It  is  surprising  to  find  that,  in  spite  of  the  fact 
that  a  coat  of  sludge  c»  inches  thick  will  become 
spadable  in  a  week  or  ten  days  of  good  drying 


weather,  under  actual  climatic  conditions,  we  have 
averaged  only  a  scant  6  dryings  per  year.  The 
figures  for  three  years  are  5.8,  6.0  and  5.8  dryings 
per  bed  a  year. 

refore,  to  dry  4,000  c.  y.=  108  cubic  feet  of 
sludge  per  year,  requires  108,000-^.75=1 
square  feel  of  drying  surface  per  year,  and  144,000 
6  24,000  square  feet  drying  area  required  to 
take  care  of  35,000  people  under  local  weather 
conditions.     I  his  amounts  to  .686  -quart-  feet  per 

Operating  costs  outside  of  supervision  and  or- 
ganization charges  are  shown  in  some  detail  for 
1920  It  would  hardly  be  worth  while  to  go  into 
operating  costs  for  the  other  three  years  on  ac- 

'•',iiin  of  the  sliding  scale  value  of  the  dollar,  but 
he  proportional  distribution  will  be  very  nearly 
the  same  as  for  1920. 

It  is  interesting  to  note  that,  outside  ,,f  interest 
h  '  s,  the  comparative  costs  a-  between  screen- 
ing and  removing  the  objectionable  s,,|i,ls  from 
the  tank-  b)  hand  are  just  about  equal  ;  that  is  to 
say,  the  time  now  -pent  by  a  watchman  on  the 
screen  and  the  cost  of  power  about  equal  the  cost 
of  labor  in  removing  the  coarse  solids.  The 
plant,  however,  is  much  more  workable  and  the 
nature  of  the  labor  mu<  h  less  objectionable  when 
the  solids  are  removed  before  reaching  the  tanks. 
<  lutside  of  the  Imhoff  tanks  and  the  Wurl 
screen,  which,  iii  view  of  the  above  statement, 
must  be  considered  as  a  charge  against  the  tanks, 
one  man  could  do  all  that  is  necessary  about  the 
plant.  To  this  other  work  we  will  suppose  the 
highest  paid  laborer  to  be  assigned  and  charge 
all  ordinary  labor  to  care  of  screen  and  tanks  and 
to  sludge  removal. 

COST    OF    OPERATION-1920 

Chargeable  to 
Screen.  Tanks 
and  Sludge 
Total  Removal 

$6,437.66  $4,637.66 

Hi  it,   light,   power,  etc 1,13!  240.00 

Supplies,    tools     1,017.59  1,017.55 

Machine    repair,  tractor,  spreaders,  etc.         -  I  .'47.05 

Screen,    motoi    repair    18628  186.28 

ine,    oil.    etc 370.80  370.80 

$9,390.77  $6.699.3S 

Expressed  in  man  hours,  the  labor  required  to 
operate  the  plant  is : 

For  general    him n    to   plant.    ..      2450  man  hoars   per  vear: 

Foi    , j, kin    watch   ..,i    screen 5630 

i  are    oi    tanks  ......  583) 

Drawing   and   hauling    sludge   1.'42 " 

Or    General     Plant 8     hours  week  days: 

Watch  .hi   scree  k, 

and  Sundays 

1    ne    ol    tanks    17 

Drawing   and    hauling    sludge    4 

The  screen  has  run  practically  continuously  for 
two  years.  The  first  set  of  screen  cleaning 
brushes  lasted  exactlj  two  years  before  requiring 
replacement.  The  speed  control  apparatus  on  the 
motor  is  the  onlj  thing  that  has  given  any  trouble 
-  $151.01  has  been  expended  to  date  on  this  item. 
Two  broken  brush  flanges,  cost  for  replacement, 
and  a  duplicate  of  each  for  stock,  $38.  The  cur- 
rent consumption  is  from  l»  to  12  K.  \Y.  H.  per 
day. 

The  maximum  (working)  loss  of  head  on  the 
screen  is  13  in<  hes,  and  the  capacity  of  the  scr-een 
with  13  inches  loss  of  head  and  full  screen  speed 
(about  1  R.  P.  M.)  is  at  the  rate  of  4,750,000  gal- 
lons per  day. 
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Drag-Line  Cofferdams 


River  excavations  for  piers  of  a  7-span  con- 
crete arch  bridge  at  Dayton,  Ohio,  made  in 
earth  cofferdams  constructed  by  an  85-ton 
drag-line  excavator. 


The  new  Black  Street  bridge  across  the  Miami 
river  at  Dayton,  Ohio,  has  seven  93-foot  concrete 
arch  spans  supported  on  two  abutments  and  six 
intermediate  piers,  the  latter  having  concrete  foot- 
ings 12  to  20  feet  below  the  river  bottom  sup- 
ported on  wooden  pile  foundations.  Piers  2  and  3 
are  adjacent  to  the  deep-water  channel  and  the 
others  are  either  in  shallow  water  or  in  the  river 
bottom  that  is  submerged  in  high  water.  They 
have  all  been  built  in  excavations  enclosed  by 
earth  embankment  cofferdams  without  core  walls 
or  sheet  piling.  The  excavations  were  made  by  a 
submerged  scraper  bucket  depositing  the  spoil  in 
the  levees  that  form  the  cofferdam  embankments. 

The  river  bottom  consists  of  cemented  sand  and 
gravel  with  occasional  clay  strata  through  which, 
when  encountered,  the  excavation  was  carried. 

The  operations  were  commenced  by  the  instal- 
lation on  a  levee,  built  in  the  river  bed,  of  a  class 
14  Bucyrus  drag-line  excavator  with  70-foot  boom 
and  1  ^4-yard  bucket.  It  was  mounted  on  cater- 
pillar tractor,  weighed  85  tons  and  was  purchased 
second  hand  for  $18,000.  The  excavation  was  car- 
ried down  to  a  depth  of  about  20  feet  below  the 


ELECTRIC    CENTRIFUGAL    PUMP   UNWATKRINC.    ABUTMENT    EXCAVATION. 

Tripod   in   ramp   lupporta  tackle  for  raising  suction   to  pennil   removal   of  obstructions, 

Horizontal  discharge  pipe  buried  in   cntTerdam  levee. 


original  surface  of  the  river  bottom  and  the  ma- 
chine advanced  without  difficulty  on  the  levee 
that  it  constructed  to  form  the  cofferdam  extend- 
ing around  four  sides  of  the  pier. 

After  completing  the  cofferdam  for  pier  3, 
which  was  the  first  one  constructed,  there  were 
installed  in  it  one  4-inch,  one  6-inch  and  two  8- 
inch  centrifugal  pumps  driven  with  30,  40  and 
50  h.  p.  electric  motors.  The  4-inch  pump  and  one 
8-inch  pump  were  operated  continuously,  the 
other  two  intermittantly,  to  handle  a  maximum  of 
4,000,000  gallons  of  water  daily. 

Ordinary  practice  was  deviated  from  by  in- 
stalling the  pumps  with  a  normal  lift  of  20  feet, 
increasing  sometimes  to  23  feet,  so  as  to  avoid 
the  possibility  of  flooding  the  electric  motors  by 
water  rising  in  the  excavation  on  the  frequent  oc- 
casions when  the  electric  power  was  cut  off. 

The  construction  of  the  cofferdam  by  this  meth- 
od was  so  successful  that  it  was  immediately 
adopted  for  pier  4  on  one  side  and  then  for  pier 
2  on  the  other  side  of  pier  3,  all  three  of  which 
were  eventually  enclosed  in  one  enlarged  coffer- 
dam. The  sediment  brought  down  by  a  flood  in 
the  river  seeped  into  the  levees  and  silted  them 
so  rapidly  that  the  inflow  of  water  into  them  did 
not  increase  and  was  little  larger  for  the  three 
piers  than  for  the  first  pier  alone.  After  the 
completion  of  these  three  piers  the  drag-line  pro- 
ceeded toward  the  end  of  the  bridge  and  succes- 
sively built  the  cofferdams  for  piers  5  and  6  that 
were  eventually  connected  in  one.  These  coffer- 
dams were  unwatered  by  one  18-inch  pump  with 
18-inch  suction  operated  by  a  75  h.  p.  motor. 
The  caterpillar  trac- 
tion of  the  excavat- 
ing machine  proved 
very  satisfactory 
for  its  convenient 
h  a  n  d  1  i  n  g  on  the 
tops  of  the  levees 
and  to  enable  it  to 
be  quickly  removed 
in  case  of  flood. 

A  9- foot  flood 
causing  a  swift 
current  through  the 
narrow  passage  be- 
tween cofferdams  3 
and  4  scoured  away 
10  feet  on  the  upper 
part  of  the  levee  on 
one  side,  but  as  it 
did  not  deposit  the 
material  inside  the 
cofferdam,  little 
damage  was  done 
and  after  the  levees 
had  been  restored 
by  the  drag-line 
machine  the  exca- 
vation was  cleared 
in  about  2  hours  of 
hand  work  and  the 
total  delay  caused 
was  only  about  2 
weeks. 
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This  method  of  building  the  cofferdams  was 
considered  desirable  on  account  of  the  rapid  han- 
dling of  the  bucket  without  interferem  e  from  in- 
side bracing;  the  greater  efficiency  of  the  drag- 
line bucket  as  compared  with  a  clam-shell  bin  kit ; 
the  elimination  of  pumping  costs  during  excava- 
tion ;  elimination  of  sheet  piling  and  bracing  costs, 
and  because  of  the  availability  of  the  drag-line 
machine  for  service  as  a  locomotive  crane  for  pile 
driving  operations  subsequent  to  the  excavation. 


Computing  Parabolic 

Curves  for  Street 

Grades 

By  Walter  W.  Kane* 

Time-saving  methods  of  solving  problems 

arising  in  computing  curves  for  connecting 

different  grades  at  their  intersections. 


The  writer  has  devised  these  two  methods  as 
time  savers,  especially  where  a  number  of  trial 
curves  have  to  be  taken  to  give  the  best  results, 
and  agree  with  improvements  on  the  curve. 

I.  The  tangent  rates  being  given  and  the  tan- 
gent points  fixed,  to  calculate  the  elevations  on 
the  intervening  stations  of  the  curve;  stations 
equidistant:  Divide  the  difference  in  the  rates 
(by  taking  their  sum  where  there  is  a  summit  or 
a  pocket  and  their  difference  where  they  are  both 
ascending  or  descending)  by  twice  the  number  of 
stations.  Call  this  result  the  factor.  Add  or  sub- 
tract this  factor  from  one  of  the  tangent  rates 
so  as  to  make  it  approach  the  other  tangent  rate. 
This  will  give  the  grade  rate  of  the  first  section  on 
the  curve.  Then  add  or  subtract  double  the  fac- 
tor from  this  rate  and  proceed  until  the  last  sta- 
tion or  the  tangent  point.  Adding  or  subtracting 
the  factor  will  then  give  the  second  tangent  rate 
as  a  check.  Then  multiply  the  rates  so  obtained 
by  the  distances,  add  or  subtract  these  results. 
and  work  from  one  tangent  point  to  the  other. 


Example  1,  with  a  summit. 

■  mgents,  200  ft. ;  numticr  of  stations,  5. 


■  ice  in  rates 
Twice  number  of  stations 


-  =  0.55  factor 


(1) 
Minus 


Minus 

Minus 

Minus  and  plus 

I'lus 

Plus 


(2) 

+  2.85%   X  40 


+  1.75%   X  40 


+  0.65%   X  40 


.')40  tangent  rate 
0.55   factor 


2.85  rate  ascending 
l   1"  double  factor 


1.75  rate  ascending 
1.10 


0.G5  rate  ascending 
1.10 


0.45  rate  descending 
1.10 


1.55  rate  descending 
0.55 


2.10  checks  with  tangent  grade. 

96.60  tangent  grade 
1.14 


97.74 
0.70 


)8.44 
0.26 


98.70 
—  0.45%   X  40  —       0.18 


98.52 
1.55%  X  40  —       0.62 


97.90  checks  with  tangent  grade. 

This  method  can  also  be"  applied  where  there  is 
a  pocket. 

Example  2,  grades  both  ascending  or  de- 
scending. 

Distance  between  tangents,   80  ft;  number  of  stations,  4. 

Difference  in  rates   3.36        _ 

Twice  number  of   stations 


=  0.42    factor 


(1) 


0.78  tangent  rate 
0.42  factor 

1.20  rate 
0.84 


2.04  rate 
0.84 


2.88  rate 
0.84 


3.72  rate 
0.42 


4.14  checks  with  tangent  rate. 

99.69  tangent  grade 
0.24 


DIAGRAM    FOR    EXAMPLE    NO.    2 


•Principal  Assistant  Engineer,  Department  of  Streets,  Newark, 
N.   J. 

tBy  calling  rising  rates  pins  and  descending  rates  minus,  the 
factor  would  always  he  subtracted  and  the  "add  or  subtract"  am- 
biguity would  be  avoided,  and  the  signs  used  in  the  calculation  of 
elevations  would  be  obtained  automatically.— Editor. 


+  2.04%   X  20 


+  2 .88%   X  20 


+  3.72  %    X  20 


99.93 
0.41 


100.34 
0.58 


100.92 
0.74 


101.66  checks  with  tangent  grade. 
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DIAGRAM    FOR    CASE   II. 

II.  Where  the  stations  are  not  equidistant: 
Divide  the  difference  in  grades  as  before  by  the 
distance  to  the  first  station  plus  the  sum  of  the 
first  and  second,  second  and  third,  etc.,  continu- 
ing until  the  last  section  is  reached,  and  add  the 
last.  Multiply  this  quotient  by  the  several  sums 
used,  and  proceed  as  before. 

First  station  54 

First  and  second  92 

Second  and  third  82 

Third  and  fourth  108 

Last  i;4 

(00 


,'10  =.14  factor 
—  J4   X     54     — 


(2) 

54   X  2.744% 


38  X   1.456% 


44  X  0.308% 


64  X  —  1.204  % 


."0     tatipent  rate 


2. 744  grade   ascending 
I   388 


1   45i>  grade  ascending 
1.148 


0.308  grade  ascending 
1.512 


1.204  grade  descending 
0.896 


—       2.100  checks  with  tangent  rate. 


96.50     tangent  grade 
1.482 


97. 

982 

0 

.  553 

98. 

535 

0 

.136 

98. 

fi71 

:    0 

.771 

97.900  checks  with  tangent  grade 

III.  Having  selected  a  parabolic  grade  curve 
having  a  summit  or  pocket,  to  calculate  the  posi- 
tion and  height  of  the  pocket  or  summit:  Divide 
the  smaller  tangent  rate  by  the  sum  of  the  tangent 
rates:  multiply  by  the  total  length  of  the  curve. 
This  will  give  the  distance  from  the  higher  tan- 
gent pomt  tn  the  summit.  Multiply  this  distance 
1  ^in-half  the  smaller  tangent  rate,  add  this  to 
the  high  tangent  elevation;  the  result  is  the  ele- 

,i  'ii  i if  the  summit. 


Smaller  rate 


Sum    of   rates 
87.1  X  1.35 


2.70 

—  X  200=87.1,  distance   from   A  to 
6.20  summit 

1.175 
97.30 


Height  of  summit  98.475 


Check : 


112.9   X   1.75  =  1.975 
96.50 


This  method  can  be  applied  to  a  pocket  also. 

It  will  be  found  that  the  results  obtained  cor- 
respond exactly  with  those  obtained  by  parabolic 
formulas.  The  methods  here  employed  have  the 
merit  of  being  self-checking. 


DIAGRAM    I'OK    I  ASK    III. 


Concrete  in  Sea  Water 

In  an  experimental  investigation  conducted  by 
the  Aberthaw  Construction  Company,  of  Bos- 
ton, twenty-four  large  concrete  specimens  were 
exposed  for  12  years  to  the  alternate  action  of  sea 
water,  atmosphere  and  frost  to  determine  whether 
it  is  possible  to  make  concrete  that  will  com- 
pletely resist  the  above  conditions. 

There  were  made  in  the  Roston  Navy  Yard 
twenty-four  16  x  16-inch  specimens  16  feet  long 
without  other  reinforcement  than  a  -\-<-iiich  full 
length  twisted  steel  lifting  rod.  In  the  top  of 
each  specimen  there  wa,s  bored  a  2' 2-inch  hole 
8  feet  long  that  was  closed  with  a  screwed  cap. 

The  specimens  were  made  of  concrete  propor- 
tioned 1 :1 :2,,  1 :2:4  and  1 :3  :6,  with  eight  different 
brands  of  Portland  cement,  trap  rock  broken  to 
pass  a  l!4-inch  ring  and  having  the  dust  screened 
out,  and  fine  sharp  sand  with  about  4.6  per  cent 
moisture. 

The  concrete  was  machine  mixed  dry.  plastic, 
and  verv  wet,  in  different  specimens,  was  poured 
in  horizontal  forms  and  after  five  weeks'  season- 
ing was  suspended  under  a  pier  in  such  manner 
that  the  lower  ends  of  the  specimens  were  always 
submerged  and  the  upper  ends  were  always  above 
water  level.  After  several  months  the  holes  in 
seven  of  the  specimens  were  found  dry  and  the 
remainder  contained  from  16  to  65  inches  of 
water. 

From  time  to  time  the  specimens  were  in- 
spected, photographs  made,  and  their  conditions 
recorded.  At  the  end  of  12  years  five  of  the  speci- 
mens "showed  little  or  no  effect  from  their  im- 
mersion." Of  the  remainder,  "in-  specimen  was 
entirelv  destroyed  and  disappeared  in  the  center 
part,  another  was  half  destroyed  and  disappeared 
and  the  remainder  wen-  more  or  less  injured,  de- 
cayed, disintegrated  or  reduced  in  size.  The  test 
and  results  are  carefully  described  in  a  handsome 
report  published  by  the  Aberthaw  Company  and 
illustrated  with  two  photographs  of  each  speci- 
men, one  taken  about  5  years  after  the  test  was 
commenced  and  one  taken  after  its  termination 

The  report  also  includes  tests  of  the  neat  ce- 
ment and  of  the  cement  mixed  with  hydrated 
lime  and  with  pulverized  clay  and  analyses  and 
tests  of  the  stone  and  sand. 
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Refuse  Collection   Records 

"1  do  what  has  I"  be  done  as  well  as  it  can  be 
done  and  keep  the  cost  down  as  much  as  possible. 

Why    increase  my    work   and   the  rusts  by    weigh 

ing  '  ounting  and  keeping  records  of  everything?" 
I  in  in  effei  i  is  the  excuse  offered  by  many  a  pub 
In  official  for  no1  keeping  records.  In  other  eases 
it  is  the  reason  given  by  the  council  or  other 
money,  appropriating  body  for  refusing  to  gi\  e  the 
uperintendent  of  a  municipal  service  the  appli- 
ances and  assistance  necessary  [or  keeping  rec 
ords.  even  when  he,  realizing  their  importance,  is 
anxious  to  assume  the  additional  work  involved. 
In  the  case'  of  refuse  collection  and  disposal,  the 
records  are  easily  kept  and  are  of  great  use  in 
securing  maximum  efficiency  and  economy  of 
service,  and  yet  too  few  cities  keep  records  that 
are  at  all  accurate  and  reliable.    Some  of  the  uses 


of  'i'h  records  that  immediately  suggest  them- 
selves may  he  considered  with  profit. 

The  fundamental  record  is  that  of  amount  of 
refuse  collected.  Prom  this  we  can  learn  which 
wagon  or  other  collecting  unit  is  performing-  the 
most  sen  ii  e,  and  which  is  loafing  or  is  so  routed 
that  it  cannot  work  full  time  effectively.  By 
knowing  this,  a  modification  of  routing  mav  be 
ble  thai  will  save  thousands  of  dollars  a  year. 

I  I"  i '  should  be  (  onti  nous  records  of  the  amount 
collected  each  da)  1>\  each  driver  and  the  time  he 
d(  livei  >  "  h  load  of  refuse  at  incinerator,  dump 
i  di  po  '1  point.  With  this  information  in 
hand  and  a  knowledge  of  the  refutes  of  each  wag- 
'"   thi   routing  can  be  modified  from  time  to  time 

so  as  to  maintain  maximum  efficiency. 

\gain.  m  tin  case  of  incineration  of  refuse  the 
i  ii"  '  "  •'  the  incinerator  can  be  known  only 
whi  ii  I  In  amount  of  refuse  burned  is  known. 
W  ithoul  tln>  it  is  impossible  to  know  whether  it 
i-  meeting  its  guarantee;  or  to  compare  it  with 
another  of  a  different  type  so  that,  when  the  time 
comes  to  increase  the  capacity  of  the  plant,  the 
mosl  ei  onomical  and  efficient  make  can  be  chosen. 

\U,i  records  of  the  amounts  burned  inform  the 
superintendent  whether  one  man  operates  a  fur- 
nace more  effectively  than  another,  or  whether 
the  operator  is  improving  or  becoming  slack  in 
operating  it. 

Every  load  should  be  weighed.  It  is  impractical 
to  expect  a  wagon  to  always  collect  just  a  struck 
load,  or  always  the  same  amount,  and  counting 
wagon  loads  with  an  occasional  weighing  is  likely 
to  give  errors  of  25  per  cent :  which  error  will  not 
be  greatly  reduced  by  having  an  employee  esti- 
mati  the  percentage  each  load  is  of  a  struck  load. 
In  the  case  of  rubbish,  a  driver  can  easily  double 
i  ir  halve  the  space  occupied  by  a  load  by  skilful 
packing  or  by  breaking  up  boxes,  barrels,  etc. 
Bui  the  scales  cannot  be  so  deceived. 

Without  regular,  continuous  weighing  of  refuse 
it  is  not  possible  to  insure  maximum  efficiencv 
ami  economy  in  either  collection  or  disposal  bv 
incineration  or  reduction,  nor  to  intelligently  plan 
for  future  extensions  of  service. 


Federal  Business  Conservatism  Desirable 

Adverse  criticism  of  Federal  business,  especial- 
Iv  that  of  engineering  construction,  has  some- 
times been  almost  a  favorite  indoor  sport  among 
those  smarting  from  restrictions,  delays  and  de- 
cisions that  they  consider  unnecessary  and  in- 
jurious. The  contention,  however,  that  public 
work  is  generally  slower  and  more  costly  than 
private  work  of  the  same  character  is  not  always 
true,  and  when  true,  is  sometimes  justified.  In 
order  to  safeguard  public  work  it  is  necessary  to 
limit  it  by  many  restrictions  that  have  been  de- 
veloped by  necessity  and  long  experience.  It  is 
impossible  to  grant  to  subordinate  officials  some- 
times necessarily  poorly  qualified  political  ap- 
pointees the  discretionary  powers  that  may  be  al- 
lowed competent  assistants  in  private  work,  or 
to  take  the  risks  with  public  money  and  public 
interests  that  the  individual  is  free  to  assume  for 
himself. 
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Critics  should  realize  that  in  the  complicated 
and  varying  requirements  of  engineering  con- 
struction it  is  impossible  to  predetermine  all  the 
factors  or  to  arrange  in  advance  for  the  best  good 
and  satisfaction  of  all  the  different  interests  in- 
volved. Some  private  interests  will  sometimes 
suffer  but  it  is  the  duty  of  the  government  to 
protect  the  public  interests  and  property  and  to 
reduce  to  a  minimum  losses  that  it  is  impossible 
to  fully  eliminate. 

To  do  this,  careful  regulations  must  be  thor- 
oughly and  positively  enforced,  leaving  little  dis- 
cretionary power.  When  this  is  realized  and  con- 
tractors carefully  study  the  conditions  and  re- 
quirements in  advance  and  are  fully  prepared  to 
live  up  to  the  strict  letter  of  the  specifications 
and  contracts,  their  risks  and  difficulties  will  often 
be  found  less  than  in  private  work.  In  general 
the  disposition  of  Federal  officers  is  to  get  good 
work,  live  up  to  the  written  requirements,  and 
treat  their  contractors  fairly. 

In  a  recent  illuminating  address  on  "The  Busi- 
ness of  Government,"  Judge  W.  W.  Warwick, 
Comptroller  of  the  Treasury,  said  that  the  su- 
periority claimed  for  commercial  organizations 
over  established  and  time-tested  methods  of  gov- 
ernment procedure  has  not  been  demonstrated ; 
that  administrative  rules  and  regulations  are  re- 
quired for  the  performance  of  all  Government 
business;  and  that  the  present  condition  is  as  it 
should  be  with  the  safeguards  for  the  interests 
of  the  people  themselves.  He  believed  that  the 
criticisms  of  the  cost-plus  contracts  were  not  jus- 
tified and  he  had  seen  no  examples  of  the  system 
where  the  contractor  got  the  better  of  it.  Exam- 
ination has  not  shown  that  contractors  preferred 
to  pay  double  wages  in  order  to  increase  their 
profits.  He  believed  in  a  National  budget,  in  the 
reorganization  of  the  Government  executive  de- 
partment, and  that  the  better  positions  should  be 
given  to  those  willing  to  make  public  service  a 
life  work. 


Efficiency  Means  Profit  on  Small  Jobs 

In  a  large  job  where  the  overhead  is  heavy  and 
time  is  of  the  essence,  rapidity  is  recognized  as 
a  very  important  factor  of  success  and  the  loss 
due  to  an  interruption  of  even  half  an  hour  de- 
laying a  large  force  of  men  is  easily  understood. 
In  such  work  there  is  a  good  chance  for  consist- 
ent effort  to  be  made,  to  have  the  work  system- 
atic and  well  co-ordinated.  When  this  is  thor- 
oughly accomplished  the  contractor  seldom 
makes  a  profit  of  more  than  20  or  30  per  cent  on 
the  gross  cost  of  the  work. 

On  small  miscellaneous  jobs  which  are  often 
scattered  the  contractor  is  properly  entitled  to 
make  much  larger  percentages  of  profit,  and  if 
he  has  plenty  of  work  and  does  it  well  he  should, 
besides  paying  himself  a  handsome  salary,  turn 
over  his  invested  capital  very  much  more  rapidly 
than  does  the  large  contractor.  To  do  this  most 
successfully  he  must  keep  his  plant,  equipment 
and  organization  constantly  at  work  under  ad- 
vantageous conditions,  probably  the  most  diffi- 


cult result  to  accomplish  and  one  that  is  seldom 
fully  achieved. 

The  small  contractor's  first  aim  should  be  to 
select  a  satisfactory  line  of  work,  and  then  to 
equip  himself  perfectly  for  executing  it  most 
cheaply  and  thoroughly  train  his  men  to  do  it  in 
the  best  and  most  efficient  manner,  prepare  an 
advanced  schedule  for  all  their  operations  so  that 
there  will  be  no  interference,  and  secure  all  ma- 
terials and  supplies  at  the  moment  that  the  work 
and  the  men  are  ready.  If  this  is  done  the  profits 
will  take  care  of  themselves  and  the  contractor 
will  rapidly  grow  until  he  can  undertake  larger 
and  larger  work  corresponding  to  his  increased 
resources  and  reputation. 

A  large  amount  of  construction  work  involves 
concreting  and  there  may  be  often  several  simul- 
taneous or  immediately  succeeding  jobs  requir- 
ing it,  that  are  located  from  one  to  thirty  miles 
apart.  The  delivery  of  sand,  stone  and  cement 
by  rail  is  an  uncertain  and  costly  operation,  de- 
livery by  special  trucks  is  also  costly  and  so  is 
mixing  by  hand  for  small  quantities,  even  if  it  is* 
permitted,  which  is  not  often  the  case.  A  small 
concrete  mixer  is  not  often  available  for  immedi- 
ate rental  in  remote  localities  and  its  railroad 
shipment  to  the  place  puts  it  out  of  service  for 
several  days  and  requires  an  uncertain  amount  of 
time  besides  the  cost  of  transportation.  All  of 
these  difficulties  have  been  very  satisfactorily 
overcome  by  an  expedient  described  in  the  April 
9  issue  which  is  so  simple  and  obvious  that  it 
commends  itself  for  a  large  number  of  purposes. 

A  complete  storage  plant  and  concrete  mixing 
and  spouting  equipment  is  installed  on  a  large 
automobile  truck,  making  it  rapidly  portable  and 
giving  it  a  large  radius  of  application.  This  little 
plant  could  transport  all  of  the  materials  and 
equipment  necessary  for  a  large  proportion  of  or- 
dinary small  jobs,  together  with  the  men  and 
tools  necessary  to  execute  the  work,  and  if  these 
did  not  suffice  could  easily  be  accompanied  by  a 
trailer  providing  the  necessary  additional  trans- 
portation at  very  small  cost  and  no  loss  of  time. 
Such  a  peripatetic  plant  can  easily  cover  an  or- 
dinary county,  building  culverts,  pavements, 
foundations,  retaining  walls,  small  bridges  and 
the  like  to  great  advantage. 


Engineers  Wanted  for  Reclamation  Service 

Engineers  are  wanted  by  the  United  States 
Reclamation  Service  at  salaries  ranging  from 
$2,400  a  year  to  $1,200.  The  positions  to  be  filled 
are  those  of  irrigation  engineer,  civil  engineer 
and  assistant  and  junior  of  each  of  these,  and  an 
engineering  draftsman.  In  addition  to  these 
salaries,  there  is  a  bonus  of  $20  a  month.  Ap- 
plications will  be  received  until  August  1  by  the 
United  States  Civil  Service  Commission  at  Wash- 
ington, D.  C,  to  which  applications  for  examina- 
tions may  be  addressed.  The  examination  will 
be  in  effect  a  sworn  statement  of  the  applicant 
as  to  his  education  and  experience  in  irrigation 
or  civil  engineering.  Those  desiring  to  apply 
should  ask  for  form  1312  and  state  what  position 
they  desire  to  apply  for. 


April  30,  i*jlm 
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Oregon  State  Highway 

Notes 


Some  of  the  more  important  and  interest- 
ing points  noted  in  the  1919-1920  Report  of 
the  State  Highway  Commission. 


Standard  Construction.  Standard  bituminous 
construction  consists  of  grave]  or  crushed  rock 
macadam  sub-base,  3-inch  bituminous  base,  and  2- 
inch  bitulithic  wearing  surface.  Standard  con- 
crete construction  is  from  six  to  seven  inches 
thick,  the  thickness  depending  upon  the  traffic  to 
be  carried  and  the  character  of  the  sub-grade. 
Steel  reinforcing  is  used  where  foundation  con- 
ditions are  unstable.  The  standard  pavement  sec- 
tion is  16  feet  wide  with  extra  width  on  curves 
and  superelevation.  Two-foot  shoulders  of 
crushed  rock  or  gravel  have  been  constructed  on 
all  pavements. 

It  is  necessary  that  all  new  grades  be  allowed  to 
settle  and  be  open  for  travel  for  at  least  a  year 
and  preferably  longer  before  paving  to  secure  the 
best  results,  which  will  explain  why  some  gaps  in 
the  main  highways  have  been  left  unpaved. 

Macadam  has,  in  general,  been  built  16  feet 
wide,  though  in  some  instances  where  lighter 
traffic  is  expected,  14,  12  and  8-foot  widths  have 
been  used.  The  standard  width  of  graded  road- 
bed in  average  work  has  been  24  feet,  including 
ditches,  and  this  has  been  widened  to  30  feet  in 
open  country  where  a  grader  section  can  be  used, 
and  narrowed  to  16  feet,  including  ditches,  in  the 
sparsely  settled  districts  and  lesser  traveled  roads 
where  a  greater  mileage  with  the  funds  available 
was  advteable,  leaving  the  widening  to  a  future 
date  when  traffic  demands. 

Work  by  State  Forces.  The  total  of  all  con- 
struction work  done  direct  with  state  forces  to- 
taled in  cost  $447.X50.1X.  or  about  2l/2  per  cent 
of  the  total  cost  of  all  work  done.  This  work  has 
consisted  of  grading,  macadamizing  and  bridges, 
some  of  which  were  carried  over  from  the  1918 
season.  All  of  these  jobs  were  first  advertised 
and  the  bids  considered  unsatisfactory. 

Beautifying  Highways.  The  matter  of  beauti- 
fying the  highways  has  had  consideration  from 
the  commission  and  it  is  thought  that  this  feature 
should  be  given  more  attention  in  the  future.  The 
proposal  to  plant  trees  along  the  highways  as  well 
as  the  plan  to  secure  a  belt  of  standing  timber  on 
each  side  of  the  roadway  through  the  forests  and 
thus  preserve  the  natural  beauties  for  later  gen- 
erations is  heartily  supported  by  the  commission. 
Also  alongside  of  the  highways  are  many  ideal 
camping  places.  It  is  thought  that  some' means 
should  be  taken  to  secure  a  reasonable  number  of 
these  choice  spots  for  camp  sites  which  need  not 
be  large  but  sufficient  in  size  to  accommodate  sev- 
eral camping  parties. 

The  commission  has  instructed  its  engineers  to 
remove  all  advertising  signs  within  the  highway 
limits  as  provided  by  the  law  so  that  the  high- 
ways  themselves   arc   free   from   advertising  ex- 


those  signs  which  are  oti  private 
property. 

Oiling  Sand  Slopes.  An  interesting  feature  of 
the  work  along  the  Columbia  river  between  The 
Dalles  and  Pendleton  treated  as  a  maintenance 
feature  has  been  spraying  of  crude  oil  on  the 
Blopes  of  embankments  and  excavation  as  well 
as  alongside  the  highway  to  keep  down  drifting 
blowing  sand.  This  work  in  connection  with  sim- 
ilar work  by  the  railroad  has  been  very  successful. 

Engineering  Expenses.  It  is  thought  that  the 
engineering  expenses  for  the  years  1919  and  1920 
will  compare  favorably  with  the  costs  in  other 
States.  The  administration  and  supervision 
amounted  to  1.76  per  cent  of  the  total  expendi- 
tures ;  the  surveys  for  state  highways,  2.04  per 
cent;  construction  engineering,  5.11  per  cent;  en- 
gineering on  county  construction,  0.44  per  cent ; 
mark,  t  road  engineering,  0.14  per  cent;  or  a  total 
of  9.49  per  cent  for  the  two-year  period. 

Columbia  River  Highway.  While  the  surfacing 
of  the  Columbia  River  highway  has  represented 
a  task  of  considerable  magnitude,  the  grading  of 
this  great  highway  has  not  only  been  much  more 
costly  than  the  surfacing,  but  has  presented  much 
greater  difficulties.  For  many  miles  it  has  been 
necessary  to  construct  the  roadbed  for  this  high- 
way upon  the  rugged  and  almost  vertical  walls  of 
the  Columbia  River  Gorge,  necessitating  that  the 
roadway  be  literally  carved  out  of  the  solid  rock. 
In  many  places  the  rock  bluffs  overhang  the  fin- 
ished highway,  and  at  no  less  than  six  places  it 
has  been  necessary  to  tunnel  through  rock  points 
which  could  not  otherwise  be  overcome.  For  al- 
most its  entire  length,  the  highway  presents  a 
series  of  concrete  bridges,  rock  walls,  overhang- 
ing rock  bluffs,  tunnels  and  other  construction 
features  of  great  interest  from  an  engineering  as 
well  as  from  a  scenic  standpoint.  The  grading 
of  this  highway,  now  practically  complete,  repre- 
sents what  is  probably  the  most  difficult  and  cost- 
ly piece  of  highway  construction  yet  undertaken 
in  America. 

(Compare  with  the  last  sentence  the  following 
from  the  1920  report  of  the  Xew  York  Highway 
Commission,  referring  to  the  road  along  the  face 
of    Storm    King,    which    cost    $697,505'  for    4.03 
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miles :     "This  will  be  the  highest  cost  road  not 
only  in  this  state,  but  in  the  United  States.") 

Bituminous  and  Concrete.  Following  out  the 
apparent  intent  of  the  legislature  as  expressed  in 
the  several  laws  governing  state  highway  work, 
the  Highway  Commission  in  awarding  paving 
contracts  has  made  it  a  practice  to  consider,  on  a 
competitive  basis,  two  or  more  types  of  pavement 
for  each  paving  job.  Every  job  has  been  thrown 
open  to  competitive  bidding  on  both  concrete  and 
bituminous  pavements,  and  the  award  has  always 
been  made  for  the  type  upon  which  the  lowest 
total  bid  was  received.  The  thickness  and  gen- 
eral make-up  of  each  type  has  necessarily  varied 
with  the  condition  of  sub-grade,  the  character  of 
available  materials,  and  the  class  of  traffic  to  be 
carried,  and  there  has  been  a  gradual  tendency  to- 
ward heavier  types  of  pavements  to  meet  traffic 
conditions  which  are  continually  becoming  more 
and  more  severe. 

Except  where  sub-grade  conditions  are  unusu- 
ally favorable,  as  on  sections  having  heavy  gravel 
or  broken  stone  surfacing  of  sufficient  width  and 
at  proper  grade  to  form  an  absolutely  rigid  foun- 
dation, it  is  now  standard  practice  to  specify  for 
bituminous  pavement  a  thickness  of  8  inches  con- 
sisting of  a  2-inch  bituminous  wearing  surface, 
with  a  3-inch  bituminous  base,  on  a  3-inch  broken 
stone  macadam  sub-base,  and  for  concrete  pave- 
ments, a  thickness  of  7  inches.  It  is  generally 
considered  that  there  is  little  to  choose  between 
these  two  types  of  pavement,  each  type  having 
advantages  over  the  other  under  certain  circum- 
stances. 

From  the  standpoint  of  cost,  the  two  types  of 
pavement  are  as  nearly  competitive  as  it  is  pos- 
sible to  obtain.  While  most  of  the  pavement  con- 
structed by  the  Highway  Commission  has  been  of 
the  bituminous  type,  no  less  than  55  miles  of  con- 
crete pavement  has  been  placed  under  contract 
during  the  past  two  years.  The  chief  factor  which 
has  operated  to  throw  the  majority  of  contracts 
to  bituminous  types  of  pavement  is  that  the  pav- 
ing contractors  in  this  state  have  been  better 
equipped  to  lay  bituminous  pavements  than  con- 
crete, and  for  this  reason  only  a  very  limited 
number  of  contractors  have  been  in  a  position  to 
bid  on  concrete  pavements. 

A  factor  which  prevents  concrete  pavements 
from  being  laid  more  cheaply  than  bituminous 
pavement  is  the  excess  price  which  must  be  paid 
for  cement  in  this  state.  For  some  reason  not 
accounted  for  by  higher  cost  of  production,  the 
price  of  cement  in  Oregon  has  been  very  mate- 
rially higher  than  in  either  Washington  or  Cali- 
fornia. It  is  practically  impossible  to  secure  a 
basis  for  comparison  of  cement  prices,  but  a  con- 
servative estimate  places  the  discrimination 
against  Oregon  buyers  at  not  less  than  20  per 
cent. 

The  average  cost  of  pavements  completed  dur- 
ing 1919  and  1920,  based  upon  final  paid  amounts 
under  all  completed  pavement  contracts,  an  ag- 
gregate of  189.1  miles,  was  $1,210  per  mile  per 
foot  width.  This  average  cost  is  for  pavement 
and  pavement  base.  It  does  not  include  the  cost 
of  grading,  shoulder  construction  and  engi- 
neering. 


Broken  Stone  and  Gravel  Surfacing.  It  is  the 
general  practice  of  the  department  to  construct 
broken  stone  and  gravel  surfacing  of  materials 
having  a  maximum  size  of  one  and  one-half 
inches.  In  most  cases  the  materials  are  sepa- 
rated into  two  sizes,  the  base  course  of  the  sur- 
facing being  constructed  from  the  size  from 
three-fourths  of  an  inch  to  one  and  one-half 
inches,  and  the  top  course  from  the  size  from 
three-fourths  of  an  inch  to  dust.  In  general,  the 
surfacing  is  not  rolled,  the  compacting  being  ef- 
fected, by  hauling  over  the  materials  as  they  are 
placed,  with  dragging  at  frequent  intervals  as 
the  hauling  progresses. 

It  has  been  found  that  the  construction  of  wa- 
terbound  macadam  is  not  desirable,  due  to  the 
difficulty  with  which  it  is  maintained.  The  broken 
stone  or  gravel  surfacing  as  laid  by  the  depart- 
ment, with  fine  materials  on  top,  affords  a  very 
good  traveling  surface  and  can  be  easily  main- 
tained by  dragging.  The  use  of  no  materials 
larger  than  one  and  one-half  inches  in  size,  even 
in  the  base  course,  prevents  any  possibility  of 
large  stones  coming  to  the  surface  as  a  result  of 
maintenance  operations. 

This  method  of  construction  cannot,  of  course, 
be  used  under  all  conditions.  Where  the  sub- 
grade  is  unusually  soft  and  unstable,  it  is  fre- 
quently found  to  be  desirable  to  use  a  somewhat 
larger  size  of  material  in  the  base  or  to  construct 
a  sub-base  course  of  coarse  material.  It  is  occa- 
sionally found  necessary,  particularly  in  the  con- 
struction of  gravel  surfacing,  to  sprinkle  the  ma- 
terials as  they  are  placed  to  assist  in  compacting. 

Broken  stone  and  gravel  surfacing  has  cost  on 
the  average  about  $450  per  mile  per  foot  width. 

During  the  year  1919  only  five  states  con- 
structed more  miles  of  paved  highways  than  did 
Oregon.  During  the  same  year  only  four  states 
expended  more  state  money  for  road  purposes, 
although  in  several  other  states  the  combined 
amount  of  state,  federal  government  and  local 
funds  expended  under  the  direction  of  the  state 
authorities  was  greater  than  the  combined  amount 
of  Oregon. 

For  the  year  1920  complete  statistics  of  expen- 
ditures and  completed  mileages  are  not  available, 
but  it  is  quite  certain  that  Oregon  will  rank  as 
high,  if  not  higher,  than  in  1919.  In  amounts  of 
state  funds  available  for  highway  work  during 
1920,  Oregon  stood  fourth  among  all  the  states. 

Pennsylvania  Highway  Contracts  Let 

Following  the  rejection  of  all  bids  for  highways, 
as  noted  in  our  issue  of  March  19,  bids  were  re- 
ceived by  the  state  highway  department  of  Penn- 
sylvania on  March  31  and  April  1,  and  21  con- 
tracts were  awarded  involving  the  construction  of 
nearly  84  miles  of  highways.  These  contracts  are 
for  lengths  varying  from  a  minimum  of  5,873  feet 
to  a  maximum  of  39,959  feet,  the  former  having 
an  estimated  cost  of  $89,578  and  the  'atter  <^ 
$449940.  The  costs  ranged  from  about  $54,000 
to  $80,000  a  mile,  with  the  majority  ranging  be- 
tween $60,000  and  $70,000.  Mercer  county  is  to 
receive  five  of  the  roads  covered  by  these  con- 
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tracts,  on  three  of  which  the  county  commission- 
ers pay  the  entire  cost  of  construction,  involving 
something  over  $1,000,000;  on  a  fourth  the  entire 
cost  is  paid  by  the  state,  and  on  the  fifth  the  state 
pays  50  per  cent  and  the  county  and  two  town- 
ships split  the  other  50.  In  a  number  of  cases 
where  the  highways  contracted  for  are  within  the 
limits  of  boroughs,  the  department  pays  for  18 
feet  of  width  and  the  boroughs  themselves  for 
the  additional  width. 


Patching   Concrete 
Pavements  in  Macon 

One  of  the  difficulties  found  with  the  upkeep 
of  concrete  pavements  is  the  patching  of  holes 
made  in  the  same  by  wear,  or  especially  those 
cut  in  the  pavement  in  connection  with  the  laying 
of  street  mains,  house  connections,  etc.  The  chief 
paving  inspector  of  Macon,  Ga.,  W.  L.  Ashmore, 
believes  that  by  the  method  employed  in  Macon 
such  openings  can  be  closed  more  cheaply  and 
with  less  evidence  of  the  patch  than  can  be  done 
with  any  other  type  of  pavement. 

Anyone  making  a  cut  in  the  pavements  of  Ma- 
con must  first  secure  a  permit  and  furnish  a 
bond.  The  cutting  of  the  pavement  is  done  by 
the  parties  concerned,  but  the  refilling  of  the 
trench  and  replacing  of  the  pavement  are  done 
by  city  forces  under  the  supervision  of  Mr.  Ash- 
more  and  the  cost  of  the  work  billed  against  the 
beneficiary. 

First  the  backfilling  is  made  carefully  and  thor- 
oughly compacted.  The  edges  of  the  cut  in  the 
pavement  are  trimmed  with  a  chisel  to  a  depth 
of  one  inch  below  the  surface,  to  secure  a  ver- 
tical edge  and  eliminate  any  feather  edges  at  the 
wearing  surface  and  disintegration  around  the 
edges  of  the  patch.  Below  this  inch  of  trimmed 
edge  the  jagged  edge  is  allowed  to  remain,  except 
that  all  loose  particles  are  removed  and  the  con- 
crete is  thoroughly  cleaned  and  wet  before  the 
new  concrete  is  put  in  place. 

The  concrete  replaced  is  mixed  1 :2:3,  the  same 
proportion  as  the  original  pavement,  and  as  near- 
ly as  possible  the  same  kinds  of  aggregate  are 
used.  Only  enough  water  is  used  to  secure  a 
plastic  mix.  The  new  concrete  is  carried  ]/z  to  J4 
inch  higher  than  the  pavement  surface  and  is 
immediately  tamped.  After  15  to  30  minutes  it  is 
again  tamped,  and  this  is  repeated  after  another 
interval  of  15  to  30  minutes,  the  time  between 
tampings  being  determined  by  weather  condi- 
tions. The  repeated  tampings  are  considered  of 
special  importance  as  the  feature  most  responsible 
for  securing  a  perfect  bond  with  the  old  pave- 
ment for  its  entire  thickness.  Mr.  Ashmore  be- 
lieves fresh  concrete  will  not  compact  the  entire 
thickness  on  first  tamping,  but  after  it  has  been 
allowed  to  stand  for  some  time  the  subsequent 
tampings  compress  the  material  firmly  against 
the  walls  of  the  old  pavement.  By  the  repeated 
tampings  and  compressions  performed  at  a  time 
when  the  concrete  has  lost  some  of  the  plasticity, 


it  is  worked  and  condensed  until  there  is  no 
further  shrinkage  and  a  perfect  bond  is  secured 
with  the  old  pavement.  The  concrete  is  then 
finished  with  a  hand  float  which  is  pressed  down 
with  sufficient  weight  to  still  further  compress 
the  fresh  concrete.  A  perfectly  uniform  surface 
is  secured  by  striking  off  the  patch  with  a 
straight-edge.  The  fresh  concrete  is  then  cov- 
ered with  dirt,  which  is  wet  down  at  intervals 
and  is  protected  from  traffic  for  four  days. 

The  average  cost  of  these  patches  has  ranged 
from  $3.50  to  $5  per  square  yard,  depending  upon 
the  size  of  the  patch.  Mr.  Ashmore  reports  that 
patching  other  types  of  pavement  in  that  city 
costs  from  $6  to  $10  per  square  yard. 


War  Deterioration  of  Water  Plants 

In  a  recently  issued  report  of  the  bureau  of 
water  of  Reading,  Pa.,  is  a  discussion  by  Lewis 
J.  Early,  record  clerk,  of  the  statistics  of  29  cities 
which  publish  reports  in  the  form  recommended 
by  the  New  England  Water  Works  Association, 
which  data  had  been  compiled  by  him  and  were 
published  in  tabular  form.  Only  three  cities — 
Erie  and  Allentown,  Pa.,  and  Colorado  Springs — 
metered  less  than  28  per  cent  of  the  services,  and 
only  five  metered  less  than  50  per  cent.  The 
amount  paid  by  consumers  per  thousand  gallons 
averaged  10%  cents,  ranging  from  3.89  cents  in 
Allentown  to  28.5  cents  in  Reading,  Mass. 

One  of  the  most  significant  points  noted  by  Mr. 
Early,  however,  was  the  effect  of  war  prices  and 
economics  on  the  conditions  of  the  plants.  Said 
he:  "There  is  one  very  striking  feature  that 
marks  all  the  reports.  That  is,  the  admission  that 
plants  have  deteriorated."  Some  reports  explain 
that,  owing  to  the  war,  there  have  been  no  im- 
provements or  enlargements,  few  replacements 
and  a  minimum  of  repairs.  Others  assign  these 
degenerate  conditions  to  high  cost  of  material 
and  the  shortage  of  labor,  and  still  others  to  poli- 
tics, indifference  or  incompetency.  Whatever  the 
cause,  the  reports  are  almost  a  unit  in  bewailing 
the  failure  to  keep  rates  at  the  proper  ratio  to 
maintenance  cost,  with  a  sufficient  margin  to  pro- 
vide for  future  needs. 

"The  following  excerpt  from  the  report  of  the 
superintendent  of  water  works  of  Lowell,  Mass.,  a 
city  in  Reading's  class  as  to  population  and  char- 
acter of  plant,  is  typical :  'If  the  department  re- 
ceipts would  warrant  it,  many  improvements 
could  have  been  made ;  in  fact,  several  times  the 
amount  of  money  expended  could  have  been  used 
for  upkeep,  not  to  speak  of  new  work  urgently 
needed.  Naturally,  the  increase  In  the  cost  of 
labor  and  material  has  made  matters  worse,  but 
the  basic  trouble  is  due  to  the  fact  that  the  water 
rates  are  too  low,  and  until  they  are  increased  the 
necessary  maintenance,  renewal  and  construction 
work  of  the  department  is  bound  to  suffer,  and 
the  condition  of  the  property,  as  a  water  works 
plant,  to  deteriorate  so  that  poor  service  to  the 
public  will  inevitably  follow.' " 
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Road  Work  in  1920  and  1921 


Last  month  we  obtained,  through  the  courtesy 
of  county  and  state  highway  officials,  data  con- 
cerning highway  work  throughout  the  United 
States.  Part  of  this  was  published  in  our  April 
16  issue,  the  remainder  will  appear  during  the 
next  few  weeks.  In  this  issue  we  give  the  first  in- 
stallment of  a  table  telling  the  kind  and  amount 
of  road  work  done  in  1920  and  the  money  spent ; 


also  the  amount  of  money  available  for  1921  and 
how  it  is  expected  to  be  used.  There  is  also 
stated  the  kind  and  amount  of  work  done  in  each 
county  by  contract  and  by  public  employees,  re- 
spectively, and  what  it  is  expected  to  do  in  this 
respect  in  1921.  The  quantities  of  work  are  in 
miles  or  square  yards,  unless  otherwise   stated. 


WORK  DONE  DURING  1920  AND  CONTEMPLATED  DURING  1921. 

^■*ote — Quantities  are  given  in  miles  or  square  yards  (the  size  of  the  number  indicates  which)  unless  otherwise  stated. 


County  and  State 

Money 
spent  for 
hwy.  work 

During   1920 

Kind  antTamount 
of  surface  laid 

Amt.  done  by 

contract  & 

by  employees 

C — contract 

E — employees 

Monev 
available 

tor 
hwy.  wk. 

During    1921 

Kind  &  amt.  of 
surface    to    be    laid 

Amount   to  be 

done  bycontract 

ajid   by  employees 

C — contract 

7£ — employees 

Alabama: 

Calhoun    

Conway    

Jefferson    

$122,532 
750,000 

Grading    % 
mac,   6,  gravel  S. 

ed   rock   25 
131.279  warrenite 

crui 
bit. 

All  E 
sh- 
all E 

$50,000 
600, 

Only    maintenance 

mac.  2-.    gravel    5,    50 
mi.   prob.   mac. 

all    E 
all  C 

Monroe    21,601.64 

Montgomery    325,000 


Pike    

Arizona: 

Flagstaff 


Ma 


>pa 


v ■  i*  ■ 


Yuma 
Arkansas: 

Arkansas    

Jackson    

Lincoln    

Lincoln,     nrew. 
Desha.  Chicot  & 
Ashlev    

Phillips     

Polk    

Pulaski     


Saline    

Scott    

Sevier 

Van    Buren 
California: 
Fresno    


170,000 

15,000 

110,000 

200,000 

2,150,000 


gravel    7  all   E 
cone.   &   maint.    of        $90,000  bridge  C 

450    gravel  rest  all   E 

45,000  all   C 

6,000   war.-bit.  .... 

15  444    war.-bit.  .... 

1,010  war.-bit.  


39,667  war.-bit. 
gravel  30 
gravel   20 

broken  stone  12.   mac. 
20,  topeka  50 

24.499  war.-bit. 

gravel   9 

cone.   6.   asp.   cone.   10 

warrenite  7,  sh.  asp.  3 
gravel    20 
none 

gravel    20 
gradin'g   &   drainage 


1.225,000      gravel    mac. 


G'epn    150,000 

Madera   70,000 

Santa   Cruz    

Solano    190.000 

Sutter    269.838.18 


50 


Ventura 


600,000 


Yuba    

Colorado: 

Elbert     119,000 

Logan     206.518.30 

Ouray    .  40,000 


Rio   Blanco    . 
Rio    Grande 


Routt 


Wild     

Connecticut: 

Bethlehem 

Greenwich 


90.000 
455,000 


10.000 
150.000 


Hamden    25.000 

New    Haven    5,000 

New   London. 

w.ndham    671.705.41 

Tolland 


Bradford 
Brevard  . 
Duval     .  .  . 


Flagler     . 


200,000 
118.000 
75.000 


asp.  cone.  65.  mt 
rd.   reconstr 

cone.  &  oil   mac 

dirt,    gravel 

16  cone. 

repairs  45.  cone 

3%  cone.  15  asp. 
mac. 

14  bit.,  13  Vj  cem. 
cone. 

1,757  war.-bit. 


gravel    and    dirt 
3  415  lin.ft.  cone. 
$1,000    gravel 
20  shaled  surf. 
gravel    ft   sand  mix. 

earth 

13  gravel,  l  %  cone. 

all     repair 
2  cone.,    2/3  tarvia 
penetration 

14  topeka  asp. 
*   gravel 

34.747  ft.  mar..  2.fi00  ft. 
cone.  IS. 290  ft.  gravel 
106.653    ft.  bit.  mac. 
28.975  ft.  rock  mac. 
1,692    war-bit. 

60 


mt.  rd.   50  E 
asp.  cone.  65-C 
all  E 


500,000      gravel    50 
3.500,000     asp.     cone.     18.     cone. 
22,  2  bridges 
Indef.     gravel  33  1-3 
40.000     repair  &  maint. 
Indef.     grav.  33  1-3 
100.000      19  mi.  started  in   1920 

2.650.000     asp.    cone.    70 

160,000  

80,000  

20   cone. 

350,000  $37,000   asp.    cone. 

760,000  6    cone,    33    asp.    mac. 

200.000      14     asp.     surfacing.     5 
grading.   2    oil    mac. 


30  gravel  E 
all  C 
all  C 
all  C 
$40.i.o0  E 
$85,000  C 
67,000  E 
23.000  C 
all   C 

%  E.  $1,000  C 

2/3  tarv.  E 

2  eone.-C 


92.000      50    dirt 
216,657.47      1%    cone. 
ISO. 000      $5,000    gravel 

60.000      1.8    shaled.    10    earth 
128.000     3.5  fine  gravel  &  sand 

mix 
160.000     7    gravel    &    dirt.    1 U 

gravel   surface 
599,000     5    cone,    7    mac 


:    pen. 

280.000     5   cement 
25.000     2   tarvia   top 
1.370.000      15    bit.    mac.    S    cone. 
'-    rock    mac,    4'4 
mac 


lay-gravel 
sand   and    clay 

shell' 


1    cem.,  eonc. 

::    bridges 

grading,   hard   sur- 
facing 


prisoners 

$20,000  E 
jr>s\Tinoc 
$46,000  C 
$30,000  E 


180.000  

20  mac. 

300.000  $50,000  asp.,  rest  mnt. 

2,044.000  80    class    A    const. 

200.000  hard    surfacing 


all 

C 

all 

C 

all 

C 

all 

C 

all 

C 

all 

C 

all 

E 

all 

C 

all 

C 

all 

C 

all 

E 

all 

E 

5   asp. 

mac.    E 

rest 

C 

¥2     E 

16  c 

hi     E 

.    '..<■ 

all 

c 

gravel   E 

all 

c 

all 

c 

F.    A.- 

c 

earth    B 

all 

C 

all 

E 

pen.  E. 

cone.  C 

all 

C 

all 

c 

1-E.    2 

all 

E 

maint. 

E. 

rest 

c 

all 

c 
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County  and  State 


Money 

spent  for      Kind  and 
hwy.  work        of  surface  laid 


Amt.  don-  l.y 

eontracl  A         Money 
by  employees    .i  i 
C— contract  for 

E — employees     hwy.  wk 


■Juring    11C.-1 


Amount    to   be 
done   by  contract 
and    by   employees 

is  tract; 
E — employees 


■i.ti.i..    ntlnued): 

Pinellas   


Bannock    .  . 

Bingham    . 
I  .mi  le 

Butt.-     .. 


500,00  1 
196.271 


21,000 

'4  0.6  66 


10    bit.,    rest    gravel 

1.",   gravel,   ir. 

crushed  roc  k 
65.000  war  -Int. 
8   dirt 

56.000    war-bit. 
earth    ,«t   gravel 


Cariboo    ""<636B0$ 

Custer     ••■••■•••• 
l„si    No.    1.   Bu-  ,,0000 

Hwys.    ...        340. oou 

;?;.:;:;,  ,Iwy-..D!'t::    425:666 

Power  7.7. "0.000 

Illinoln: 

Adams     


grading  &   drainage 

mi  1  hi    nance 
1 .".   gravel,  7   crushed 
rock,  .15  earth  grade 


$57. OOU  E 
1,000,000  C 

gravel  E 

10  bit.  C 

earth  &  10  grav.  E 

rock  &  5  gravel C 

all'  E 

$'s'.66o  E 
$35,000  C 
3  C  rest  E 


gravel 


earth 


i  .,  i  houn 
Carroll    ■  ■ 
Christian 
Clark     .  .  . 
Coles     .  .  . 


Crawford 


150,000     2    mac,   6   gravel 
5   gravel   &    mac. 


none 

25.000 
none 
G22.000 
133,000 


3-E 
ail  C 


concrete 

1   brick   pave.,  10  grav. 


De   Witt   100.000 

Fulton     250. U0O 

Henderson     87.560 

Jackson    50.000 

Jasper   none  except 

bridge  work 

Jersey 51.000 

Kane     :  60.000 

Madison     S50.000 

M:i  rL.  .ii     

Massac   iso.OOo 


140.000     Hi    gravel   mac.. 

7  gravel,  3   oiled 

50  earth 


earth 

grading,    bridges 


10  %  cone.  all   C 

6  Ms    brick.  22^,   cone.  all   C 

earth,    $50,000    bridge  all  C 

gravel  road  dists.  E 

50%  C 
400  earth  70  E.  rest  twps. 

1   cone.    3    bridges  all   C 


Monroe   

Ptati    

Pike    

Pulaski  and 

Alexander 

Richland    .  .  . 

Saline    

Schuyler    ... 
Scot!     

Stellllenson      . 


42.000 
20.000 
12,000 

60.000 
SO  000 
none 
75.000 
15.000 

20(1  0011 


3  mac. 
gravel 
5    gravel 


White     30.000  twp. 

Williamson    60.000 

Woodford    

Indiana: 

Clinton      281.781 


2   E 

all  C 

%  E,  V-..C 

1%    C 


100%  E,  50%  C 
all    E 
$50,000  E 
$100,000  C 
all  C 
all   C 
all  C 


Crawford 
Decatur  . 
Dubois  .. 
Fulton  .. 
Howard    . 


Jack  so  p.  . 
Jennings 
Madison    . 


Montgomery 


20.000 
240.000 

40.000 
100.000 
150.000 

200.000 
65,000 
123.000 


concrete 

bridges,   culverts,   etc. 

$100,000  bridges,  rest 

earth    roads 
gravel 
3  y%   mac. 
7  graded  earth 


8   grav..   3K-    brick,   2  cone.       all  C 


5  mac. 

3  cone,    6   stone 

4  mac. 
gravel 

1  cone,  6  mac.  5  grav. 


Morgan 
Newton 
Posey  . 
Putnam 
Ripley  . 
Shelby 


275.000 
32.100 
170.000 


Tippecanoe    305.000 

Vigo    1.050.000 


Iowa: 

Allamakee 


gravel,  mac.  cone, 
gravel,   mac. 
concrete 

2  gravel  rds. 
V-i  mac,  10  grav.,  8  stn 
1  mac. 
15  gravel 
5  concrete 

1  Mi  crush,  stn.,  1  con. 
$30,000   stone.   $35,000 

cone.    $105,000    gravel 

3  concrete 

10    gravel 


all  C 
all  C 
all  C 

all  C 

.    all  C 

all  C 

all  by  twp. 
all  C 
all  co. contract 

ail'  C 
all  C 
all  C 


60i), 000     3   bit..  6  cone  or  bit., 

rest   gravel 
250.000     probably  like   1920 


100.000 

Vs'.ooo 

none 
96.000 

::.'n, mill 


20   dirt 


5  graded     earth, 
gravel 

grading  &  maint. 

6  grading 

1    rock,    20   gravel, 
earth  grade 

7  cone. 

5  mac,  26  earth 
15    gravel 


170.000 


30    earth,    35    cone, 
gravel 

J"". 

6.000     1    mac. 

,;". ,oi)0      oiled    earth    200 

00      gravel    or   rock 
135,000      1    brick    pavement.    1 

gravel 
140,000      10    gravel.    2    oil 

150.000  240    oiled   earth 

Indef.  

92.900  earth-cone    bridges 

126.000  S    gravel 

none  1>4    gravel   by   twp. 


34,000 

1.100.000 

257. 0U0 


125,000 


11   cone 
7   cone 
very    little 
no   hard'  road 
150    gravel 


200,000     400   earth 

10   gravel,   bridges 
10  gravel  bridges 
3   mac 


500.000 
45,000 
40.000 
50,000 

375.000 

35,000 

120,000 
Indef. 
10.000 

450.000 

40.000 
105,000 
10.000   4 


bridges 


gravel 
30    gravel 


earth-cone 
8   mac. 
1-15  cone. 

oiling  earth,  bridges 
5    cone,    3    rk.  &  grav. 

gravel 

graded    earth 


all  C 
all  C 


1.005.852     15  M    gravel.   5Yt    brk. 
16.67  cone, 
250.000      43    mac. 
•„•„••••      *   cone,    12   stone 
300.000      30    mac. 
500.000      50   miles 
600,000      %     asp.,     7     cone.     8 

stone,    15   gravel 
150.000      5    gravel.    4    cone 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  .It  is  hoped  that  others  who  have  solved  similar  problems 
different  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Value  of  Answers  to   Construction  Questions 


April  11,  1921. 


B.    M.    CRENSHAW 

General  Contractor 
Livingston,  Mont. 
Public  Works, 
243  W.  39th  Street, 
New  York,  N.  Y. 
Gentlemen  : 

Recently  you  published  under  "Construction  Questions 
Answered,"  our  correspondence  in  regard  to  the  classifica- 
tion of  hand  rail  concrete.  This  publication  has  become 
quite  valuable  to  me  as  it  has  been  the  means  of  my  ob- 
taining from  the  State  Highway  Commission  the  proper 
classification  of  the  hand  rail  cement.  However,  my  copy 
has  disappeared,  and  I  think  that  the  highway  engineers 
have  probably,  after  reading  same,  placed  it  in  a  coat 
pocket  and  forgotten  to  return  it. 

I  should  like  to  obtain  about  five  copies  of  the  magazine 
which  contains  the  article  mentioned,  as  I  wish  to  send 
one.  to  a  consulting  engineer  on  a  big  project  in  Canada, 
and   other  engineers   of  my  acquaintance.     .     .     . 

I  certainly  appreciate  the  help  that  you  have  been  to  me 
in  this  connection.  Your  magazine  is  read  in  my  works  by 
all  the  men,  and  the  article  about  the  hand  rail  received 
much  comment. 

Thanking  you  most  sincerely,  I  remain, 
Yours  truly. 

B.  M.  Crenshaw. 


What  Are  the  Essentials 

of  Cost  Keeping 

Accounts? 


Flexible  system  of  classification  and  sub- 
division of  items,  accurate  records,  simple 
key  system,  distribution  of  overhead  and 
fixed  charges,  low  cost  and  immediate 
availability,  automatically  showing  condi- 
tion of  work  and  comparison  with  estimate. 


Portland,  Ore.,  March  15,  1921. 
Public  Works, 
243   W.   39th   Street, 
New  York  City. 

Gentlemen:  We  are  figuring  on  making  some  changes 
in  our  methods  of  time-keeping  and  cost  accounting  on 
1921  contracts. 

No  doubt  you  are  in  touch  with  some  firm  who  has 
already  worked  out  forms  suitable  for  handling  detailed 
costs  on  sewer,  water  and  road  construction  work.  If  so, 
we  will  be  pleased  to  have  you  request  them  to  communi- 
cate with  us,  sending  sample  forms,  time  sheets,  etc. 

Thanking  you  in  advance,  we  are, 

Yours  very  truly, 

*    ♦    *    *    * 

Cost  keeping  is  essentially  intended  to  provide 
detailed  data  regarding  the  cost  of  different  items 


of  construction,  so  that  they  may  be  readily  ac- 
cessible, separately  and  classified,  for  the  entire 
work  and  available  for  exact  records  of  the  work 
already  done  and  for  rational  estimates  of  similar 
work  or  as  a  basis  or  modification  of  estimates 
for  work  which  differs  in  amount  or  conditions 
from  that  already  accomplished. 

requirements  for  data 
The  records  must,  therefore,  give  complete  in- 
formation regarding  all  portions  of  the  work  in 
such  a  manner  that  they  can  be  segregated  or 
combined,  not  only  to  cover  the  different  struc- 
tures or  parts  of  structures,  but  so  as  to  give  the 
amounts  and  unit  costs  of  different  sorts  of  pri- 
mary operations,  such  as  excavating,  concreting, 
pile  driving  and  the  like. 

The  degree  of  refinement,  and  consequently  the 
amount  of  detail  in  the  accounting,  varies  widely 
with  the  class  of  construction  and  local  condi- 
tions and  still  more  with  the  arbitrary  require- 
ments of  classifications.  Many  of  the  operations 
also  can  be  considered  as  simple  or  compound 
items  or  they  can  be  treated  as  a  number  of  sup- 
plementary items,  as,  for  instance,  in  rock  excava- 
tion, where,  if  there  is  only  a  comparatively  small 
quantity  executed  at  brief  intervals  by  men  tem- 
porarily released  from  other  operations,  it  may  be 
only  necessary  to  record  the  total  number  of 
man-hours  required,  total  costs  of  explosives  and 
of  yardage  excavated ;  while  for  other  cases  it 
may  be  necessary  to  record  also  the  character  of 
rock,  dimensions  of  cut,  time  spent  in  stripping, 
drilling,  loading,  firing,  mucking  and  loading,  de- 
tails of  supplies  and  equipment,  and  other  infor- 
mation. 

In  any  event,  the  amount  of  detail  should  be 
carefully  determined  so  as  not  to  be  in  excess  of 
the  requirements  and  still  to  give  all  essentials 
for  the  specific  class  of  construction  or  kind  of 
operation.  The  classification  should  be  deter- 
mined in  conference  with  the  estimator  that  will 
use  them  and  in  accordance  with  classifications 
and  unit  prices  in  the  specifications  and  standard 
for  this  class  of  work. 

direct  and  indirect 
The  classified  cost  includes  not  only  the  direct 
but  the  indirect  items  that  enter  into  the  finished 
work.  They  must  therefore  embrace  labor,  ma- 
terials, supplies,  equipment,  supervision,  over- 
head and  fixed  charges.  A  definite  system  must 
be  devised  for  distributing  the  latter  classes  of 
costs  so  as  to  provide  a  fair  apportionment  and 
not  omit  important  factors  that  are  sometimes 
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overlooked  and  may  make  all  the  difference  be- 
tweent  profit  and  loss. 

rhead  charges  may  be  considered  as  those 
i -ntially  to  the  general  established 
business  of  the  contractor  and  are  not  special  for 
this  particular  job,  but  apply  to  other  work  under 
construction  by  the  same  party.  Overhead 
charges  should  include  the  percentages  carefully 
calculated  that  this  job  must  pay  toward  the 
maintenance  of  the  central  office,  legal  and  con- 
tracting expenses,  general  transportation,  sala- 
ries of  all  general  officials,  emergency  funds,  in- 
terest, maintenance,  amortization  fund,  if  any, 
and,  in  fact,  all  expenses  necessary  to  carry  on 
the  general  business  irrespective  of  any  particular 
contract. 

Fixed  charges  cover  those  necessary  expenses 
not  included  in  the  direct  outlay  for  labor,  mate- 
rials, supplies  and  equipment  not  dependent  upon 
the  system  of  operations  or  items  of  work,  as,  for 
instance,  premium  on  surety  bonds,  interest  on 
borrowed  money,  fire  and  accident  insurance  pol- 
icies, local  rent,  camp  and  hospital  charges,  com- 
missary and  local  office  expenses,  special  appro- 
priations for  explorations,  general  supervision, 
royalties,  licenses,  permits,  replacements  and 
delays. 

SUPPLIES,   MATERIALS   AND  EQUIPMENT 

Supplies  and  materials  should,  of  course,  be 
charged  and  credited  as  per  the  stock  account 
kept,  showing  when  ordered,  received,  inspected, 
stored,  requisitioned,  used  and  returned,  with 
shrinkage  and  depreciation.  This  provides  an 
automatic  perpetual  inventory,  the  same  as 
should  be  maintained  for  equipment. 

A  very  careful  account  should  be  kept  of  all 
equipment,  including  machinery,  tools  and  plant 
of  every  description,  whether  permanent  plant, 
or  purchased  and  sold  at  the  beginning  and  end 
of  the  job,  or  rented,  or  built,  or  rebuilt,  and 
items  repaired  or  resold.  Liberal  depreciation  al- 
lowances should  be  attached  to  record  of  time 
plant  was  actually  in  service  and  charges  for  idle 
time.  The  cost  of  hauling,  handling,  installation 
and  removal,  operating,  supplies,  renewals  and 
repairs  should  also  be  kept. 

SYSTEM   OF   CLASSIFICATION 

The  main  heads  for  classification  of  costs  of 
highway  construction  might  include,  for  example, 
fixed  charges,  overhead,  supervision,  accounting, 
purchasing  and  inspection,  transportation  and 
freight,  machine  equipment,  small  tools,  fuel,  ma- 
terials and  supplies,  auxiliary  construction,  tem- 
porary construction,  commissary,  hospital,  re- 
pairs and  renewals,  rock  excavation,  earth  exca- 
vation, embankment,  hauling  earth  and  rock,  un- 
loading materials,  storing  materials,  delivery  of 
materials,  mixing  concrete,  placing  concrete,  fin- 
ishing concrete,  protecting  concrete,  water  sup- 
ply, ditches,  culverts,  retaining  walls,  hand  rail, 
curbs,  gutters,  producing  sand  and  stone  and 
miscellaneous. 

Labor  should,  of  course,  be  classified  according 
to  trades  and  the  amounts  charged  to  different 
operations  on  various  kinds  of  construction,  as 
aforementioned,  should  exactly  balance  the  total 
time  reported. 


[VISIONS    OF   OPERATIONS 

The  number  and  character  of  the  items  depends 
entirely  on  the  requirements  of  the  classifications. 
oncrete  mixing  may  be  assumed  as  a  single 
unit  or  it  may  be  divided  into  installation  of  mix- 
ing machine,  operation  of  machine,  power  and  oil 
for  ma<  bine,  removing  machine,  measuring  and 
delivering  sand,  gravel,  cement  and  water,  pro- 
tecting materials,  heating  materials,  etc. 

The  concreting  may  include  setting  and  remov- 
ing forms,  delivery  of  concrete,  spreading  and 
leveling  of  concrete.  Finishing  the  concrete  may 
include  rolling,  ramming,  belt  finish,  making  ex- 
pan-ion  joints,  protecting  with  screens,  covering 
with  earth,  watering,  removing  earth,  miscel- 
laneous. 

EQUIPMENT    AND    MAINTENANCE 

Under  Equipment,  the  heading  Automobiles 
and  Trucks  may  include  superintendent's  car, 
service  car,  trucks  of  various  sizes  and  patterns, 
trailers,  extra  parts,  gasoline,  oil,  tires,  garage 
rent,  labor  in  machine  shop,  machine  shop  over- 
head, chauffeurs,  mechanics  and  helpers,  light,  in- 
surance, depreciation  and  miscellaneous. 

Accounts  should  be  kept  for  concrete  mixers, 
hoisting  engines,  compressors,  boilers,  pumps  and 
engines,  dynamos,  motors,  steam  shovels,  rollers, 
tractors,  excavators,  locomotives,  drills  and  all 
other  important  machinery  should  be  charged 
every  day  that  they  are  located  on  the  job  and 
credit  should  be  given  for  all  services  performed 
by  them.  These  records  show  the  efficiency  of 
equipment  or  the  loss  through  idle  or  waiting 
time  and  breakdowns. 

Total  cost  of  all  important  work  and  any  im- 
portant parts  of  it  should  be  plotted  on  cross- 
in  paper  with  the  cost  units  measured  ver- 
tically and  the  time  measured  horizontally,  thus 
showing  the  actual  cost  from  day  to  day  by  a  full 
line  above  or  below  or  intersecting  the  horizontal 
line,  which  should  represent  the  estimated  cost. 

SEWERS   AND   WATER   WORKS   CONSTRUCTION 

Sewer  work  and  water  works  construction  costs 
should  be  kept  in  a  similar  manner,  itemized  to 
suit  the  different  conditions.  Some  of  the  items 
common  to  both  will  be  city  permits,  safeguard- 
ing and  diverting  traffic,  removing  and  replacing 
pavements,  removing  or  reconstructing  or  safe- 
guarding existing  pipes,  conduits  and  the  like, 
excavating,  trench  sheeting,  trench  bracing, 
pumping,  blasting  and  removing  spoil,  preparing 
sub-grades,  building  foundations,  testing  the  line, 
backfilling,  installation  of  derricks,  operation  of 
derricks,  moving  derricks,  laying,  shifting  and  re- 
moving industrial  track,  superintendence,  inspec- 
tion and  miscellaneous. 

In  addition,  the  work  for  concrete  sewer  con- 
struction includes  hauling,  unloading,  storing  ce- 
ment, aggregate,  and  sand;  installing  concrete 
mixer,  operating  mixer,  delivering  concr-te,  build- 
ing forms,  moving,  cleaning  and  repairing  forms, 
depositing  concrete,  rebuilding  curbs,  sidewalks, 
foundations,  manholes,  various  other  items  and 
miscellaneous. 

For  laying  water  pipes,  delivery  of  pipes,  in- 
stallation of  derricks,  hauling  pipes,  assembling 
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pipes,  preparing  and  pouring  joints,  testing  pipes, 
other  items  and  miscellaneous. 

KEY   NUMBERS 

In  order  to  simplify  the  records  and  save  time 
the  classification  should  be  keyed  with  a  system 
of  letters  and  numbers  that  will  automatically 
indicate  the  characters  of  the  items.  For  in- 
stance, all  labor  may  be  classified  L,  all  equip- 
ment E,  supervision  S,  materials  M,  supplies  Su, 
and  so  on,  with  a  few  extras  reserved  for  addi- 
tional developments.  Each  division,  such  as  sur- 
veying, paving,  hauling,  trenching,  pumping,  con- 
creting, pipe  driving  and  the  like  should  have  a 
series  of  ten  numbers  or  more,  as  from  1  to  10, 
from  10  to  20,  20  to  50,  and  so  on.  For  instance, 
if  grading  is  from  1  to  10,  rock  excavation  may 
be  1,  boulders  2,  dry  earth  excavation  3,  mud 
excavation  4,  hauling  5,  backfill  6,  and  miscellane- 
ous 9.  Miscellaneous  should  always  be  added  to 
every  set  to  provide  for  things  not  easily  clas- 
sified. 

Excavation  may  be  again  subdivided  and  each 
final  item  follow  a  decimal  point  so  that  1.1  might 
be  stripping,  1.2  drilling,  1.3  explosives,  1.4  blast- 
ing, 1.5  mucking,  1.6  rock  drilling,  1.7  sledging, 
1.8  loading,  1.9  miscellaneous.  Care  should  be 
taken  not  to  sub-divide  different  items  too  minute- 
ly, thus  producing  elaborate  and  complicated  rec- 
ords that  are  costly  to  maintain  and  perplexing 
to  handle. 

Whatever  system  is  adopted  should  be  com- 
plete and  accurate,  positive  and  simple,  without 
repetition  or  ambiguity,  flexible  to  the  different 
and  changing  conditions  and  to  allow  for  more  or 
less  detail.  It  should  be  available  daily  for  in- 
spection, for  purposes  of  comparison,  revision,  it 
should  be  inexpensive  and  it  should  be  keyed 
with  the  regular  time-keeper's  and  accounting 
records.  Distributing  of  time  should  be  such  that 
the  total  time  and  cost  of  labor  should  check 
exactly  with  the  sums  for  different  operations. 

EXPLANATORY    AND    DESCRIPTIVE 

The  cost  account  of  any  given  piece  of  work 
should  be  accompanied  by  a  very  complete  and 
concise  description  of  the  work  and  its  condition 
describing  the  principal  features,  location,  re- 
quirements, difficulties,  methods,  plans  and  equip- 
ment giving  important  facts  such  as  the  charac- 
ter of  the  rock,  depth  of  excavation,  length  of 
haul  amount  of  traffic,  character  of  labor,  deliv- 
ery of  material  and  supplies,  character  of  ma- 
chinery and  equipment  and  all  other  features  that 
influence  the  methods  and  efficiency  of  the  work 
and  the  character  of  operations  for  increase  or 
decrease  in  cost.  .  . 

Both  the  estimated  and  final  actual  quantities 
of  cost  and  time  should  be  given.  These  data 
should  be  accompanied  by  a  diary  containing  en- 
tries for  the  amount  and  character  of  work,  the 
working  forces,  the  operation  of  machinery  and 
inspection  of  materials,  progress  made,  weather 
conditions  and  developments  for  each  day.  Spe- 
cial pains  should  be  taken  to  note  any  deviation 
from  specifications  or  contract  and  any  agree- 
ments made  or  directions  received  from  the  engi- 
neer, architect  or  owner.  These  should  be  initialed 


by  the  official  giving  them,  especially  if  it  is 
necessary  to  act  on  them  before  formal  written 
notice  is  received. 

IMMEDIATE   AVAILABILITY 

Unit  costs,  costs  of  structure  and  total  costs, 
actual  and  estimated,  should  be  prepared  daily 
and  put  in  the  record  book,  plotted  on  diagrams, 
and  given  to  the  superintendent  so  that  the  con 
dition  of  the  job  may  be  instantly  evident  by  in- 
spection and  so  that  excessive  costs  or  delays 
can  be  noted  and  remedied  immediately.  Both 
iecords  and  diagrams  will  also  show  the  relative 
progress  of  different  portions  of  the  work  and  the 
men  and  equipment  that  are  available  for  shift- 
ing from  point  to  point  to  equalize  the  work  or 
to  expedite  it  in  case  of  emergency.  Record  cards 
for  each  foreman  should  be  headed  with  the  clas- 
sification letter  and  general  number  '„olumns  for 
the  different  entries  and  lines  for  the  details  ot 
operations  corresponding  to  the  units  and  deci- 
mals. All  cards  should  have  a  line  for  miscella- 
neous work  and  every  unclassified  item  must  be 
fully  described. 


The  Staten  Island  Tunnel 

A  bill  has  been  passed  by  the  New  York  Legis- 
lature, signed  by  the  Mayor  of  New  York  City 
and  now  awaits  the  expected  signature  of  the 
Governor  of  the  state,  to  authorize  the  construc- 
tion, by  the  City  of  New  York,  at  its  own  cost, 
of  a  freight  and  passenger  tunnel  connecting  the 
borough  of  Brooklyn  and  Richmond. 

An  appropriation  has  been  made  providing  for 
the  surveys  and  borings  on  two  lines  approxi- 
mately from  65th  street  to  St.  George,  and  from 
85th  street,  Brooklyn,  to  Rosebank,  Staten  Is- 
land, and  if  the  bill  becomes  law,  the  preparation 
of  design,  specifications,  and  award  of  contract 
are  expected  to  follow  promptly.  The  bill  au- 
thorizes the  cities  to  construct  the  tunnel  and 
lease  it  for  operation  to  some  party  determined 
by  the  Board  of  Estimate. 

This  tunnel  project  is  entirely  separate  and 
distinct  from  that  long  under  consideration  by 
the  Public  Service  Commission,  whose  engineers 
are  studying  four  alternate  routes  for  tunnels  to 
Staten  Island  and  have  recently  made  an  appro- 
priation  of  $50,000  for   soundings   and   explora- 


Refuse  Disposal  in  Passaic 

(Conlmued  from  Page  369) 

The  city  owns  one  4.5-ton  Four-Wheel  Drive 
(F  W.  D.)  tractor.  It  will  still  use  its  own 
horses  in  the  block  collection  of  the  garbage  and 
ashes,  etc.  .  . 

All  expenditures  for  collection  and  incineration 
will  be  paid  from  the  general  treasury,  no  direct 
charges  being  made  for  collection.  Pails  and 
ash  cans  are  set  out  on  the  curbs  by  the  house- 
holders and  returned  by  them,  and  this  practice 
will  be  continued.  The  total  yearly  cost  of  the 
collection  has  averaged,  during  the  past  five 
years  $37,750  for  labor  and  teams.  Labor  on  the 
dump's  has  averaged  $1,000  a  year. 
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Recent  Legal  Decisions 


CONSTRUCTIVE    NOTICE    TO    CITY     AUTHORITIES    OF    DE- 
FECT   IN    STREET    FOR    JURY 

The  general  rule  is  well  established  that  the 
facts  and  circumstances  of  each  case  must  deter- 
mine whether  constructive  notice  of  a  defect  in  a 
street  is  to  be  attributed  to  the  municipal  author- 
ities, and  ordinarily  this  is  a  question  for  the  jury. 
There  are  many  elements  which  may  properly 
be  considered  by  the  jury  in  passing  upon  this 
question.  No  definite  rule  as  to  the  length  of  time 
a  defect  must  have  existed  to  furnish  notice  to 
the  municipal  authorities  can  be  fixed  by  the 
<< >n r t .  and  whether  notice  shall  be  imputed  to  the 
city  authorities  is  ordinarily  a  question  for  the 
jury  to  determine  from  the  length  of  time  the 
defect  lias  existed,  the  nature  or  character  there- 
of, the  publicity  of  the  place  where  it  exists,  the 
amount  of  travel  over  the  street,  and  any  other 
facts  or  circumstances  in  evidence  which  tend  to 
show  notoriety,  and  from  which  they  may  con- 
clude that  by  the  exercise  of  ordinary  and  reason- 
able care  and  diligence  the  defect  should  have 
been  discovered  by  the  corporate  authorities.  In 
an  action  for  damages  for  injuries  caused  by  be- 
ing thrown  from  a  cart  when  the  horse  drawing 
it  stepped  into  a  hole  in  a  bridge  caused  by  a 
broken  plank,  the  question  of  constructive  notice 
was  held  for  the  jury.  City  of  Greenville  v.  Mid- 
dleton,  Mississippi  Supreme  Court,  86  So.  804. 


VALIDITY   AND   SCOPE   OF   MUNICIPAL   DAY-LIGHT 
SAVING  ORDINANCE 

The  Ohio  Supreme  Court  holds,  State  ex  rel. 
Cist  v.  City  of  Cincinnati,  129  N.  E.  595,  that  an 
ordinance  adopted  by  the  electors  providing  that 
the  standard  of  time  for  the  regulation  of  purely 
municipal  affairs  shall  be  from  the  last  Sunday  in 
April  to  the  last  Sunday  in  September  that  of 
the  seventy-fifth  meridian  of  longitude  west  of 
Greenwich  and  from  the  last  Sunday  of  September 
to  the  last  Sunday  of  April  one  hour  later,  though 
in  conflict  with  sections  5979  and  5980  of  Ohio 
General  Code,  is  authorized  by  Section  3,  art.  18, 
commonly  known  as  the  home  rule  amendment  to 
the  Constitution.  The  ordinance  requires  only  that 
the  purely  municipal  affairs  of  the  city  should  be 
regulated  by  the  standard  of  time  thus  adopted. 
It  purports  only  to  prescribe  a  standard  of  time 
which  shall  apply  to  required  acts  of  any  board 
or  officer  of  the  municipality.  The  standard  of 
time  prescribed  by  the  law  of  the  state  would  gov- 
ern and  control  as  to  all  matters  except  those 
having  to  do  solely  with  local  governmental  ac- 
tion and  procedure. 


CITY'S    FAILURE    TO    FOLLOW    STATUTORY    PROCEDURE 
MAKES     ASSESSMENT    UNENFORCEABLE 

The  Florida  Supreme  Court  holds,  Carr  v.  City 
of  Kissimee,  86  So.  699,  that  when  the  method 
and  procedure  for  the  enforcement  of  a  lien  for 
sidewalk  construction  is  prescribed  in  the  act 
authorizing  the  improvements,  the  city  is  bound 
to  follow  the  method  and  procedure  prescribed, 
and  the  failure  to  do  so  makes  an  assessment  for 
such  tax  unenforceable. 


WHAT  IS  COVERED  BY  THE  TERM  "LOCAL  IMPROVEMENT" 

Holding  that  an  ornamental  street  lighting  sys- 
tem is  a  local  improvement  which  may  be  paid 
for  by  the  levy  of  a  special  assessment,  the  Illi- 
nois Supreme  Court  says,  City  of  Springfield  v. 
Springfield  Consol.  Ry.  Co.,  129  N.  E.  580,  that 
the  only  essential  elements  of  a  local  improve- 
ment are  those  which  the  term  itself  implies-  viz., 
that  it  shall  benefit  the  property  on  which  the 
cost  is  assessed  in  a  manner  local  in  its  nature, 
and  not  enjoyed  by  propertv  generally  in  the  city. 
So  it  was  held  in  Northwestern  University  v.  Vil- 
lage of  Wilmette,  230  111.  80,  82  N.  E.  615,  that 
whether  or  not  the  improvement  will  be  a  benefit 
to  all  the  property  in  the  village  is  not  the  test. 
If  the  improvement  will  enhance  specially  the 
property  adjacent  to  which  it  is  made,  the  im- 
provement is  a  local  improvement.  It  has  been 
uniformly  held  in  Illinois  that,  although  the  con- 
struction of  a  general  system  of  water  works  for 
fire  protection  and  general  use  is  not  a  local  im- 
provement, the  laying  of  water  mains  for  the  dis- 
tribution of  water  along  a  particular  street  for  the 
use  of  residents  is  a  local  improvement  which 
may  be  paid  for  by  special  assessment.  In 
Ewart  v.  Milage  of  Western  Springs,  180  111. 
318,  54  X*.  E.  478.  the  same  doctrine  was  applied 
to  the  construction  of  a  plant  and  system  for 
lighting  the  streets  by  electric  light,  including 
the  power  house,  generator  engine,  electric  con- 
ductors and  lamps  and  necessary  appurtenances. 
After  a  consideration  of  the  cases  in  regard  to  the 
construction  of  water  works  by  special  assess- 
ment, it  was  held  that,  so  far  as  the  plant  for 
lighting  the  streets  by  electricity  included  the 
power  house  and  electric  generator  engine,  it 
might  be  regarded  as  an  improvement  of  general 
utility  which  could  not  be  constructed  by  special 
assessment,  but  that  the  poles,  wires  and  lamps 
which  are  the  means  of  furnishing  the  necessary 
light  for  the  protection  of  the  property  of  citizens 
constituted  a  local  improvement. 


INCREASE    OF    HYDRANTS    RATES    NOTWITHSTANDING 
FRANCHISE    FIXING    RATES 

The  Indiana  Supreme  Court  holds,  City  of 
Washington,  Ind.,  v.  Public  Service  Commission, 
129  N.  E.  401,  that  the  revision  of  the  contract 
price  at  which  water  should  be  furnished  to  a 
city  for  use  in  extinguishing  fires,  under  a  fran- 
chise ordinance  fixing  the  rate  to  be  paid,  is  as 
completely  within  the  rate-making  power  of  the 
state  as  is  a  revision  of  the  rates  to  be  charged 
f>rivate  consumers.  To  whatever  extent,  if  at  all, 
the  power  of  the  state  to  increase  rates  might  be 
limited  as  against  the  city  by  reason  of  such  a 
franchise  contract,  it  is  obvious  that  the  rates 
charged  other  consumers  would  have  to  be  in- 
creased in  proportion  if  the  water  company  were 
to  be  given  the  income  which  the  law  allows  it  to 
earn. 
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NEWS  OF  THE  SOCIETIES 


Apr.  26-ROCHESTEi:  ENGINEER- 
ING SOCIETY.  Joint  meeting  with 
the    Imi'HESrEi:    ROTARY    CLUB.. 

May  2-4  —  MISSISSIPPI  VALLEY 
ASSOCIATION.  3d  annual  convention. 
New    Orleans,   La. 

Hay  4-7  —  NATIONAL  FOREIGN 
TRADE  CONVENTION.  8th  conven- 
tion.     Cleveland.  Ohio. 

May  5— BALTIMORE  SECTION. 
\MERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  Joint  meeting 
witih  the  Engineers  Club  of  Balti- 
more. 

Mar  5— ROCHESTER  SECTION. 
AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  Joint  dinner  of 
the  professional  engineers  of  Roch- 
ester.  Powers   Hotel. 

May  6  —  VANCOUVER  SECTION. 
AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL   ENGINEERS. 

MaT  9  _  HARTFORD  BRANCH. 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Get-together  din- 
ner at   City   Club. 

Mav  9-11  —  AMERICAN  ASSOCIA- 
TION' OF  ENGINEERS.  7th  annual 
convention.      Buffalo. 

Mar  »-ll  —  NATIONAL  CONFER- 
ENCE ON  CITY  PLANNING.  Pitts- 
burgh,  Pa. 

May  9-12  —  SOUTHWEST  WATER 
WORK  ASSOCIATION.  Sbirwin  Hotel 
Headquarters.   Oklahoma   City,   Okla. 

May  10-13  —  CANADIAN  GOOD 
ROADS'  ASSOCIATION.  8th  annual 
convention.  Halifax.  Can.  Secretary 
George    A.    McSamee,    Montreal. 

Mav  16-1S — AMBASSADORS  &  MIN- 
ISTERS OF  WORLD  TRADE.  Con- 
ference under  auspices  of  NATIONAL 
VSSOCTATION  OF  MANUFACTUR- 
ERS.    New   York   City. 

Mav  17  —  CLEVELAND  SECTION. 
AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS.  Annual  din- 
ner. 

Mav  17-19 — NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort  Wayne.   Ind. 

Mav  IS— BIRMINGHAM  SECTION, 
AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  Annual  business 
meeting.      Southern    Club. 

May  19 — EASTERN  NEW  YORK 
SECTION.  AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS.  Edison 
Club    Hall.    Schenectady. 

Mav  19  —  SAN  FRANCISCO  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
CHANICAL   ENGINEERS. 

Mav  20  —  AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS,  370th 
meeting.  Engineering  Societies  Build- 
ing,  New    York    City. 

May  20  —  PHILADELPHIA  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
•IIANICAL  ENGINEERS.  Annual 
dinner,    Hotel    Adelphia    Roof. 

May  21  —  ATLANTA  SECTION. 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Joint  meeting 
with  ATLANTA  SECTION.  AMERI- 
CAN INSTITUTE  OF  ELECTRICAL 
ENGINEERS. 

May  23-20  —  AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS. 
Spring  meeting.  Congress  Hotel, 
Chicago. 

May  31-Jnne  S— NATIONAL  ELEC- 
TRIC LIGHT  ASSOCIATION.  Pasa- 
dena.   Cal. 

June  15-17 — LEAGUE  OF  MICHI- 
GAN MUNICIPALITIES.  Kalamazoo, 
Mich. 

Oct.  11-14— INTERNATIONAL  AS- 
SOCIATION OF  FIRE  ENGINEERS. 
Annual  Convention,  Atlanta.  Ga.  Ho- 
tel Ansley.  Secretary,  James  J.  Mill- 
cahey,  Municipal  Building.  Denver. 
Colo. 

Sopl.  28  (10  days) — NEW  TORS 
ELECTRICAL  EXPOSITION.  Seven- 
ty-first Regiment  Armory,  New  York 
City. 

Hot.  14-18— AMERICAN  PUBLIC 
HEALTH  ASSOCIATION.  Annual 
meeting.      New    York    City. 


At  the  Philadelphia  meeting,  Her- 
bert Hoover  resigned  as  president,  giv- 
ing as  his  reasons  the  fact  that  Ameri- 
can Engineering  Council  by  its  consti- 
tution was  necessarily  engaged  in  fur- 
thering national  activities  which  in- 
volve legislation ;  and  that  he  as  a 
member  of  the  executive  branch  of 
the  government  could  not  consistently 
direct  such  activity  as  an  officer  of 
American  Engineering  Council. 

One  of  the  most  important  matters 
before  the  council  was  the  report  of 
the  Committee  on  Elimination  of 
Waste  in  Industry.  Shop  managers 
will  find  in  the  report  a  method  of 
measuring  the  relative  standing  of 
their  organizations  and  will  find  posi- 
tive suggestions  as  to  improved  meth- 
ods. The  questionnaire  has  funda- 
mental value,  because  of  the  pertinent 
leading  questions  it  asks  concerning 
means  of  production  and  .the  other 
aspects  of  management. 

The  finding  will  indicate  the  major 
factors  which  contribute  to  waste  and 
their  relative  weight.  It  will  suggest 
those  long-time  programs  such  as  stan- 
dardization and  stabilization  which  are 
larger  than  the  action  any  one  group 
can  take  for  itself. 

The  finding  will  indicate  how  each 
form  of  waste  has  been  reduced  or 
eliminated  in  certain  industries,  citing 
the  specific  instances. 

Standardization  alone  will  account 
for  immense  savings  and  the  elimina- 
tion of  very  costly  wastes.  Stabiliza- 
tion of  manufacturing  will  remove 
some  of  the  most  serious  causes  of 
labor  unrest  and  go  a  long  way  to- 
ward inaugurating  a  regime  of  co-op- 
eration between  management  and  men. 
These  changes  can  only  be  accom- 
plished by  directed  group  action.  The 
report  of  the  executive  secretary  gave 
the  results  of  a  special  study  of  the 
Employment  Service.  Plans  for 
broadening  the  scope  of  the  service 
were    recommended    and   adopted. 

Dealing  with  the  licensing  and  reg- 
istration of  engineers,  the  report  said 
that  this  had  been  a  very  active  fea- 
ture of  the  council's  legislative  pro- 
gram. The  council  does  not  believe 
that  such  legislation  is  necessary,  but 
where  such  is  to  become  a  fact  it  is 
interested  in  seeing  that  the  legislation 
passed  is  of  such  character  as  to  be 
beneficial  both  to  the  public  and  the 
engineering    profession. 

Other  matters  discussed  by  the  sec- 
retary were  petitions  of  the  council 
for  the  appointment  of  an  engineer  as 
Assistant  Secretary  of  War,  in  which 
favorable  action  was  not  obtained,  and 
for  the  appointment  of  an  engineer  to 
the  Interstate  Commerce  Commission, 
which  is  still  under  consideration;  a 
request  from  the  engineers  in  the  pub- 
lic health  service  for  co-operation  in 
legislation  that  will  .give  them  pro- 
fessional standing  and  closer  relations 
with  the  government  departments  both 
in  giving  appropriate  counsel  and  in 
obtaining  information  which  in  the 
form  of  a  bulletin  service  is  being  sent 


out  in  increasing  volume  to  engineers 
in  member  societies. 

The  report  of  the  Public  Affairs 
Committee  was  adopted.  This  report 
recommended  continuance  of  the  pub- 
lic works  campaign,  to  promote  which 
the  organization  of  the  National  Pub- 
lic Works  organization  will  be  con- 
tinued. The  Committee  on  Xew  York 
State  Government  Reorganization  re- 
ported that  an  elaborate  report  has 
been  submitted  to  Governor  Miller 
and  the  Judiciary  Committees  of  both 
houses  of  the  legislature  presenting 
the  engineering  point  of  view  as  to 
the  making  over  of  the  state  govern- 
ment. This  report  has  been  widely 
noticed  in  the  press  and  is  having  sub- 
stantial influence  on  the  question  of 
remoulding  the  state  administrative 
system. 

Three  new  member  societies  have 
joined  the  Federation  since  the  last 
meeting.  They  are  the  Boston  Society 
of  Civil  Engineers  and  the  Engineer- 
ing Societies  of  Milwaukee  and  Du- 
luth.  Other  important  additions  to  the 
Federation's  swelling  membership  and 
influence  are  expected  to  be  announced 
before  July  1. 

The  dinner,  April  16,  arranged  in 
honor  of  Mr.  Hoover  by  the  Engi- 
neers' Club  of  Philadelphia,  represent- 
ing more  than  4,600  engineers  in  the 
Philadelphia  district,  was  the  culmi- 
nating event  of  the  meeting  of  the 
American  Engineering  Council  of  the 
Federated  American  Engineering  So- 
cieties. 

More  than  600  attended  the  dinner, 
which  was  held  at  the  Bellevue-Strat- 
ford  Hotel.  Many  of  the  leading  citi- 
zens of  Philadelphia  were  present  as 
well  as  members  of  American  Engi- 
neering Council.  Mr.  Aertsen  presided 
and  the  other  speakers  included  Dean 
Dexter  S.  Kimball,  whose  subject  was 
"The  Federated  American  Engineer- 
ing Societies" ;  George  Wharton  Pep- 
per, Col.  William  A.  Glasgow  and 
John  C.  Trautwine,  Jr.,  all  of  Phila- 
delphia. Mr.  Pepper,  foremost  lawyer 
and  publicist,  made  a  brilliant  speech 
in  which  he  asserted  that  Mr.  Hoover 
was  more  than  engineer  and  as  such 
he  was  an  example  for  the  engineer- 
ing profession.  Mr.  Pepper?  whose 
remarks  concluded  the  speechmaking, 
appealed  for  a  broader  engineering 
training  and  greater  participation  by 
the  engineer  in  the  affairs  of  the  state. 
Mr.  Trautwine's  subject  was  "The 
Engineers  of  Philadelphia."  Col.  Glas- 
gow, close  friend  and  fellow-worker  of 
Mr.  Hoover  in  relief  work  abroad, 
paid  a  tribute  to  Hoover  the  Man. 
Love  of  country  and  fidelity  to  its  in- 
stitutions was  urged  by  every  speaker, 
all  of  whom  said  that  the  engineer 
was  becoming  one  of  the  most  power- 
ful agencies  of  the  state,  socially,  eco- 
nomically and   politically. 

Mr.  Hoover's  address  emphasized 
the  vital  national  need  of  government 
reorganization  and  outlined  an  in- 
creased sphere  of  activity  for  the  de- 
partment of  commerce,  of  which  he  is 
now  the  head. 

Dean  Kimball's  address  was  an 
elaborate  and  convincing  answer  to 
those  who  ask  why  engineers  should 
join  the  federation. 

Mr.  Aertsen's  address  was  a  eulogy 
of  the  career  of  Herbert  Hoover. 
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At  a  meeting  held  on  March  12  at  Al- 
bany,  N.  Y.,  the  New  York  State  As- 
sembly of  the  American  Association  of 
Engineers  was  organized  to  co-ordinate 
the  activities  of  all  the  chapters  and 
clubs  of  the  A.  A.  E.  in  the  state  on 
state  matters,  and  to  co-operate  with 
the  state  section  of  the  Kderated 
American  Engineering  Societies  and 
other  organizations.  i„t.j. 

The  following  officers  were  elected. 
President,  S.  J.  Stone;  first  vice-presi- 
dent A.  M.  -Knowles;  second  vice- 
president,  G.  F.  Scharbach ;  and  secre- 
tary-treasurer, J.  G.  Brennan. 

AMERH    \>     SOI'IKTl      Ol       MECIIAN- 

ICAL   i:\(.imi:rs 

The  spring  meeting  of  the  American 
Society  of  Mechanical  Engineers  will 
be  held  in  Chicago  on  May  23-26  at  the 
Congress  Hotel.  On  May  21  an  excur- 
intlv  with  the  S.  A.  E.  will  be 
made  to  McCook  Field,  Dayton,  and 
following  the  meeting  on  May  27-28  an 
excursion  will  be  made  to  Rock  Island 
Arsenal  with  the  Army  Ordnance  As- 
sociation. 

Interesting  recent  discussions  at  sec- 
tion meetings  were  "The  Development 
of  Modern  Industry,'    by  Dean  Dexter 

5  Kimball,  of  Cornell,  at  the  Rochester 
meeting  on  April  11;  "The  Gas  Fired 
Steam  Plant  of  the  San  Joaquin  Light 

6  Power  Co.,"  by  A.  T.  Meidell,  of  that 
company,  at  the  April  14  meeting  of 
the  San  Francisco  section;  and  others 
contemplated  are  those  to  be  presented 
at  the  regional  meeting  in  the  South 
on  April  22  by  representatives  of  each 
section,  when  a  visit  is  planned  to 
Chickasaw  plant  for  ins^ction  of  the 
shipyard  and  power  plant ;  and  the  pa- 
per on  "Hydro-Electric  Power  Plants' 
by  C.  G.  Adsit,  of  the  Georgia  Rail- 
way &  Power  Co. 

IHOTESSIONAL    ENGINEERS    OF 

ALBERTA 

At  the  annual  meeting  of  the  Asso- 
ciation of  Professional  Engineers  of 
Alberta,  held  in  Edmonton  on  March 
26,  the  following  officers  were  elected. 
President,  R.  A.  Brown ;  vice-president, 
G.  W.  Craig ;  councillors,  L.  B.  Elliot, 
T.  Schulte,  B.  L.  Thorne,  Prof.  C  A. 
Robb  and  Prof.  R.  S.  L.  Wilson. 

VERMONT   SOCIETY   OF    EN- 
GINEERS 

At  its  annual  meeting  on  March  9, 
the  Vermont  Society  of  Eneineers  was 
addressed  by  Governor  James  Hartness 
on  the  proposed  affiliation  of  this  soci- 
ety with  the  Federated  American  En- 
gineering Societies,  and  by  Alfred 
Patche  on  modern  engineering  in  Syria. 
The  following  officers  were  elected : 
President,  M.  E.  Carpenter ;  vice-presi- 
dent, G.  R.  Varnum ;  secretary,  G.  A. 
Reed ;  and  treasurer,  T.  W.  Dix. 

KANSAS     SUCTION,     AMERICAN     SO- 
CIETY   OP    CIVIL    ENGINEERS 

A  Kansas  City  section  of  the  Ameri- 
can Society  of  Civil  Engineers  was  re- 
cently organized  with  the  following  of- 
ficers :  President,  Alexander  Mait- 
land ;  vice-presidents,  John  V.  Hanna 
and  Col.  E.  M.  Stayton ;  director,  Louis 
R.  Ash ;  and  secretary-treasurer,  Henry 
C.  Tammen. 

ILLINOIS     AND     IOWA     SECTIONS, 

AMERICAN    WATER    WORK 

ASSOCIATION 

A  joint  meeting  of  the  Illinois  and 
Iowa  sections  of  the  American  Water 
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Works  Association  was  held  on  March 
T.'.-2-i,  at  which  five  middle  states  were 
represented.  Technical  papers  were 
presented  and  an  excursion  to  Chicago 
pumping  stations  made.  R.  Edman 
plained  the  term  hydro- 
gen-ion concentration;  S.  A.  Greeley 
gave  comparative  operating  data  of  the 
Evanston,  East  Chicago  and  Whiting 
rapid  sand  filters ;  Walter  A.  Shaw  and 
C.  M.  Ross  discussed  the  matter  of  fix- 
ing rates  for  public  utilities  by  con- 
tract; F.  H.  Mathews  discussed  the 
grading  of  utilities  from  the  layman 
standpoint ;  D.  H.  Maxwell  discussed 
the  geological  difficulties  of  Blooming- 
ton,  Ind.,  in  finding  a  reservoir  site 
that  will  hold  water ;  and  John  Ericson 
showed  that  Chicago  could  not  afford 
to  filter  its  supply  until  it  reduced  its 
waste.  All  of  these  papers  were  most 
interesting. 

The  Illinois  section  elected  the  fol- 
lowing officers:  Chairman,  John  W. 
Alford ;  vice-chairman,  Henry  R. 
Ringness ;  treasurer,  H.  E.  Keeler ;  and 
new  trustee,  Dr.  A.  M.  Buswell. 


The  regular  meeting  of  the  Louisiana 
Engineering  Society  was  held  on  March 
14  at  8  p.  m.  The  technical  exercises 
of  the  evening  consisted  of  a  paper 
entitled  "The  Financing  of  Road  Con- 
struction," by  Hon.  Harry  P.  Gamble. 
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at  the  Grunewald  Hotel,  New  Orleans, 
La.,  April  5  and  6. 

In  addition  to  the  regular  program 
many  interesting  exhibits  were  made 
and  charts  displayed,  showing  the  work 
of  the  association,  the  use  to  which 
lumber  and  its  by-products  can  be  put, 
and  the  latest  statistics  and  graphic 
charts  showing  economic  conditions  af- 
fecting the  lumber  industry. 

The  principal  papers,  addresses,  dis- 
cussions and  reports  included  "What 
the  Southern  Pine  Association  Has 
Done  for  the  Industry  and  the 
Public,"  report  of  Secretary-Manager 
J.  E.  Rhode.  "The  Contention  of  the 
Government,"  statement  by  Judge  John 
H.  Lucas,  chief  counsel.  Southern  Pine 
Association,  Kansas  City,  Mo.  "Trade 
Associations  Essential  to  Successful 
Business,"  Judge  L.  C.  Boyle,  counsel, 
National  Lumber  Manufacturers'  Asso- 
ciation, Washington,  D.  G  "Govern- 
mental Control  Stifling  National  De- 
velopment," Mr.  Chas.  S.  Keith,  Kan- 
sas City,  Mo.,  chairman,  committee  on 
economics,  Southern  Pine  Association. 
"Engineering  Problems  Affecting  the 
use  of  Southern  Pine,"  Mr.  Geo.  E. 
Strehan,  consulting  engineer,  South- 
ern Pine  Association,  New  York  City. 
"Waste  Prevention  and  Utilization," 
Mr.  C.  E.  Paul,  construction  engineer. 
National  Lumber  Manufacturers'  As- 
sociation, Chicago,  III 


The  eighth  annual  conference  of 
Iowa  Road  Officials  was  held  at  Ames, 
la.,  on  March  23-24,  inclusive.  The 
program  included  numerous  papers  on 
road  building,  road  assessments,  con- 
tracting problems,  highway  bridges, 
transportation,  pavements,  road  main- 
tenance and  other  subjects  of  interest 
to   road   officials. 


At  the  annual  meeting  of  the  Mas- 
sachusetts Highway  Association,  held 
at  Boston  on  February  24,  the  follow- 
ing officers  were  elected  for  the  en- 
suing year :  President,  Henry  V. 
Macksey ;  vice-president,  Robert  P. 
Marsh  ;  secretary,  John  A.  McCarthy ; 
treasurer,  Charles  A.  Brown;  and  di- 
rectors, John  A.  Gaffey  and  Henry  A. 
Spates. 


The  regular  quarterly  meeting  of  the 
New  Hampshire  Good  Roads  Associa- 
tion was  held  at  Concord  on  March 
10,  and  was  attended  by  about  75 
members.  Officers  for  the  coming 
year  were  elected  as  follows :  Presi- 
dent, Harry  L.  Smith ;  and  secretary- 
treasurer,  Jerry  Killory ;  first  vice- 
president,  C.  M.  Parks,  and  directors, 
Ovid  F.  Winslow  and  F.  H.  Colburn. 

NEW     YORK     STATE    ROAD    BUILD- 
ERS'   ASSOCIATION' 

The  New  York  State  Road  Builders' 
Association  held  its  annual  election  on 
March  18,  at  which  the  following  of- 
ficers were  elected :  President,  John 
H.  Gordon ;  vice-president,  C.  J.  Hend- 
rickson ;  and  trustees,  William  G.  Fox 
and  Louis  Mayersohn. 

SOUTHERN    PINE    ASSOCIATION 

The  sixth  annual  meeting  of  the 
Southern    Pine    Association    was    held 


PERSONALS 


Longstreet,  S.  P.,  recently  in  charge 
of  the  Scranton  district,  Pennsylvania 
State  Highway  Department,  has  been 
appointed  chief  engineer  of  the  Phila- 
delphia district. 

Swift,  C.  J.,  has  been  appointed  high- 
way engineer  of  Blue  Earth  Co.,  Minn. 

Moore,  E.  F.,  has  been  appointed  as- 
sistant chief  engineer  of  the  Sanitary 
District  of  Chicago. 

Jenkins,  Everett  W.,  formerly  with 
the  engineering  department  of  Wor- 
cester, Mass.,  has  been  appointed  super- 
intendent of  streets  of  Quincy,  Mass. 

Allen.  James,  has  been  appointed  su- 
pervisor of  highways  for  the  State  of 
Washington. 

Nicolett,  P.  M.,  has  been  appointed 
city  engineer  of  Graham.  Texas. 

McElherne,  J.  C,  formerly  with  the 
state  highway  commission  at  Roches- 
ter, has  been  appointed  engineer  of 
Rice  county,  Minn. 

Preston,  P.  J.,  project  manager  of  the 
U.  S.  Reclamation  Service.  Uncom- 
pahgre  Project,  Montrose,  Colo.,  has 
been  transferred  to  the  Yuma  Project, 
and  Foster,  L.  J.,  has  been  appointed  to 
his  position. 

McGill,  R.  D.,  is  nroject  engineer  in 
charge  of  federal  aid  project  No.  16, 
consisting  of  road  construction  on  the 
Kimball-riarrisburg   highway. 

McCamy,  C.  G,  has  been  appointed 
citv  engineer  of  Dalton,  Ga. 

Ford,  E.  Paul,  has  been  appointed 
city  engineer  of  East  San  Diego,  Cal. 

Eckart,  N.  A.,  formerly  construction 
engineer  of  the  Hetch  Hetchy  Water 
Supply,  with  headquarters  at  Grove- 
land,  Cal.,  has  been  appointed  chief  as- 
sistant city  engineer  under  City  Engi- 
neer M.  M.  O'Shaughnessy. 
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New  Appliances 

Describing  New  Machinery,   Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


The  equipment  manufactured  by  the 
Heil  Co.  includes  a  number  of  special 
steel  truck  bodies  with  and  without 
dumping  hoists,  intended  for  various 
kinds  of  service  and  for  general  con- 
tractors for  hauling  purposes.  There 
are  several  models  with  rear  and  side 


Garbage  bodies  with  capacities  of  2, 
3,  4  and  5  tons  have  the  lower  half  of 
the  bodies  water  tight  and  are  fur- 
nished with  or  without  covers.  Those 
that  are  without  covers  are  provided 
with  loops  so  that  a  canvas  can  be  tied 
over  the  top.  Asphalt  bodies  made  in  6 
sizes  with  capacities  of  2%  to  6  tons, 
also  have  the  manual  tail  gate  control 


ASPHALT  BODY  WITH  LAYER  OR 
OUTER 

gates  for  handling  coal.  Standard 
bodies  are  from  iYz  feet  to  6  feet  wide 
and  from  9  to  12  feet  long,  and  are 
made  3  inches  wider  at  rear  than  in  the 
front  with  the  sides  strengthened  by 
flanges.  They  are  equipped  with  single 
acting  tail  gate  with  100  per  cent  man- 
ual control.  Various  models  are  made 
with  square  and  with  round  corners  and 
with  straight  or  flared  sides. 

The  bodies  are  provided  with  auxil- 
aries  including  double  acting  tail  gate, 
mud  guards,  swinging  partitions,  wear- 
ing plate  and  four  sizes  of  hydro-hoists 
that  are  mounted  on  the  chassis  frame 
in  front  of  the  rear  axle  and  take 
power  from  the  front  propeller  shaft 
or  transmission  amidships  applied 
through  universal  joints  to  the  pump 
drive.  The  hoist  can  be  pumped  up  to 
develop  a  lifting  power  of  more  than 
34.000  pounds  and  is  provided  with  a 
safety  device  that  insures  the  lower- 
ing of  the  body  at  a  constant  rate  of 
speed. 

There  are  also  truck  tanks  for  gaso- 
line and  other  liquids  that  are  fur- 
nished with  can  box,  sills,  can  racks, 
piping  and  faucets  mounted  on  the 
chassis. 


ASBESTOS    BETWEEN'    INNER    AND 
SHELLS' 

operated  by  a  lever  at  the  driver's  seat. 
They  are  made  with  asbestos  3  inches 
thick  between  inner  and  outer  steel 
shells. 

BROWING    LOCOMOTIVE    CRANES 

Locomotive  cranes  manufactured  by 
Victor  R.  Browning  are  of  7% -ton 
and  10-ton  capacity  and  are  mounted 
on  standard  gauge  flat  cars  or  on 
crawler  traction. 

Hoisting,  rotating  and  traveling  can 
be  performed  simultaneously.  There 
are  two  main  hoisting  engines  with 
drums  driven  by  spur  gearing  and  pro- 
vided with  band  friction  clutches  actu- 
ated by  a  steam  ram  installed  on  the 
master  gear.  The  boom  is  raised  or 
lowered  by  gears  and  a  worm  wheel 
operated  by  a  positive  clutch. 

The  crawler  crane  can  travel  any- 
where that  motor  power  can  go,  irre- 
spective of  road  or  soil  conditions  and 
has  a  crawler  belt  composed  of  individ- 
ual pads  constructed  of  either  armor 
plated  wooden  blocks,  or  entirely  of 
steel,  and  so  arranged  that  the  driving 
power  is  equalized  through  the  entire 
machine.  The  40-foot  boom  operates 
either  a  94  or  a  1  hi  -yard  bucket  and 
can    be    replaced    by    a   20-foot    steam 


shovel  boom  equipped  with  a  %-yard 
dipper  and  crowding  engine,  which  can 
be  operated  at  variable  radii  and 
dumped  as  high  as  18  feet  above  floor 
level  or  25  feet  from  the  center  of  the 
machine. 

With  little  change  the  crawler  crane 
can  also  be  easily  converted  into  a  \  - 
yard  drag-line  excavator.  The  crawler 
can  make  very  short  turns,  can  travel 
equally  well  through  mud,  sand,  or  on 
rocky  ground,  and  can  surmount  grades 
of  40  per  cent  without  overloading  ;.he 
engine.  The  machines  may  be  driven 
by  steam,  electric  or  gasoline  power. 

WHIP-TAP    SAND   AND   GRAVEL 
SCREENS 

Portable  whip-tap  screens  manufac- 
tured by  the  W.  S.  Tyler  Co.  are  rec- 
ommended for  road  work  because  they 
produce  to  specifications  at  less  cost 
than  by  any  other  means,  thus  saving 
freight  and  hauling,  can  be  operated  in 
winter,  handle  wet.  dry  or  sticky  mate- 
rial, and  only  require  ten  minutes  for 
changing  the  screen. 


WATERTIGHT   GARBAGE    BODY    WITH    BL.ECTRICALLT 
WELDED  SEAMS 


PORTABLE    WHIP-TAP   SCREEN 

The  important  principles  involved  are 
drum  head  screen  tension,  and  continu- 
ous unchecked  vibration.  The  screen- 
ing surface  being  kept  constantly  alive 
secures  maximum  tonnage  of  thorough- 
ly screened  material. 

JACK     OF     ALL     EXCAVATORS 

This  machine,  manufactured  by 
Pawling  &  Harnischferger  Company, 
has  an  adjustable  30-foot  steel  boom 
revolving  on  a  steel  platform  supported 
by  steel  front  wheels  and  rear  cater- 
pillar traction.  It  has  a  locomotive 
crane  which  has  a  lifting  capacity  of 
15,200  pounds  at  8-foot  radius,  and  can 
be  equipped  with  a  Page  or  clamshell 
bucket  for  many  kinds  of  excavation, 
loading  and  handling  loose  materials,  or 
with  a  drag-line  or  orange  peel  bucket. 
It  has  a  40  h.  p.  gasoline  motor,  a 
drag-line  pull  of  9,500  pounds  and  a 
locomotive  speed  of  100  feet  per  min- 
ute and  a  swinging  speed  of  3  and 
4/10  per  minute.  It  can  be  shipped 
without  dismantling  and  is  operated 
by  one  man,  not  a  licensed  engineer. 
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Large  Reinforced  Concrete  Covered 

Reservoir 


Vertical  walls  on  limestone  ledge  as  a  bottom,  with  reinforced  concrete  slab 

roof,  to  be  used  for  tennis  courts.     Walls  poured  continuously  and  clip  forms 

used.      Column    forms    used    repeatedly. 


Al   right,  tent  for  eov 
A  two-million-gallon  concrete  reservoir  has  re- 
cently   been  completed  at   Arkansas  City,   Kan.. 
winch  embodies  some  interesting  features  of  de- 
sign and  methods  of  construction. 

The  water  supply  of  that  city  is  obtained  from 
wells  equipped  with  motor-driven,  deep-well  type, 
vertical  centrifugal  pumps,  locate. 1  approximately 
I1  i  miles  from  the  high-service  pumping  station, 
and  is  pumped  through  a  twenty-inch  wood 
pipe  line  to  the  reservoir  located  near  the  main 
pumping  station.  The  reservoir  provides  a  re- 
serve storage  for  use  in  case  of  interruptio  i  of 
power  service  or  other  emergency  demands 


RESERVOIR    WITH     ROOF    PARTLY    PLACED 


had  been  of  a  swamp}   nature  and  ha  '.  been  par- 

tially   filled   in   with   did   refi 

street  sweepings  and  rubbish.    Test  b  ir  rigs  were 

made  and  the  results  indicated  ap 

average  of  eighl  feet  of  old  fill  ai  il  foam 

and  two  fe< 

solid  limestone  stratum,  requiring  six  Feet  o 

sheeting  to  hold  the  lower  ban^s.     1  h  ■ 

water   level    was  approximate^    four   ■' 

the   rock   surface.       1  he   rock   surface    w 

smooth  and  level,  having  a  grade  or  dip 

than  8   10  of  a  per  cent.    Several  fan 

from      i    inch    to    1    inch    wide,    averaging    a  >ou1 


which  allows  the  well  pumps  to  operate  ai  uni-  twenty  feet  apart  and  running  at  right  angles  to 

torm   steady   rales.  ,.;u.h  otiu.r    were  cleane(J  ,,„,  aml  grouted  full  with 

I  he  site  decided  upon  as  most  available  for  the  a  1  :2  cement  mortar,  and  after  chipping  off  some 

reservoir  location  was  a  low  tract  of  ground  that  of  the  uneven  places,  the  entire  rock  surface  was 
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washed  with  a  cement  grouting  and  used  as  a 
floor. 

The  reservoir  is  circular,  of  reinforced  concrete, 
ring  tension  type,  156  feet  inside  diameter  and 
designed  for  a  depth  of  fourteen  feet  of  water. 
It  is  covered  with  a  five-inch  reinforced  concrete 
roof  slab  carried  by  10  x  15-inch  beams  spaced 
twelve  feet  centers  each  way  and  supported  by 
10  x  10-inch  concrete  columns.  The  roof  was  di- 
vided by  expansion  joints  into  slabs  twenty-four 
feet  square  and  rests  freely  upon  the  beams.  The 
slab  was  designed  for  90  pounds  live  load  in  ex- 
cess of  the  dead  load.  The  entire  roof  was  given 
a  slope  of  eight  inches  from  the  center  to  the 
outside  walls. 

A  trench  was  excavated  in  the  rock  to  provide 
a  sub-footing  under  the  walls  and  to  secure  a 
good  bond  to  prevent  leakage.  In  order  to  pro- 
vide for  the  indeterminate  cantilever  stresses,  the 
sub-footing  was  finished  off  smooth  and  an  asphalt 
expansion  joint  was  provided  between  the  sub- 
footing  and  the  wall  footing  proper. 

The  wall  was  made  fourteen  inches  thick  with- 
out taper  toward  top,  in  order  to  facilitate  the  use 
of  slip  forms.  The  horizontal  steel  was  placed  in 
two  rows  and  held  in  place  by  vertical  standards, 
six  feet  centers,  built  up  of  3-inch  channels,  to 
which  short  strap-steel  lugs,  with  notches  for 
holding  the  bars,  were  riveted  at  the  required  in- 
tervals. The  channel  standards  facilitated  the 
placing  of  the  steel  and  insured  the  proper  spac- 
ing and  prevented  the  displacing  of  the  bars  dur- 
ing the  pouring  of  the  concrete.  The  standards 
were  accurately  centered  and  held  in  place  by 
braces  until  the  footing  had  been  poured  and  then 
the  standards  were  sufficiently  rigid  to  be  self- 
supporting. 

A  system  of  slip  forms  four  feet  high  and  in 
sections  twelve  feet  long  were  made  up  of  1-inch 
shiplap  and  assembled  and  centered  in  place.  The 
forms  were  filled  within  six  inches  of  the  top  and 
were  then  raised  by  means  of  the  ordinary  slip 
form  jack  operating-  on  a  one-inch  jack  rod.  The 
jack  rods  were  spaced  approximately  eight  feet 
centers  and  two  men  made  the  circuit  twice  an 
hour  raising  the  form  about  one  inch  each  time. 
me-inch  jack  rods  were  cut  off  at  the  top  of 
the  wall  when  the  pouring  of  concrete  had  been 
completed. 

The  wall  concrete  was1  run  continuously,  re- 
quiring  a  total  time  of  eighty  hours  for  comple- 
tion. There  were  three  eight-hour  shifts,  each 
consisting  of  ten  laborers  and  a  foreman  mixing 
and  placing  concrete,  three  men  placing  and  wir- 
teel,  two  men  operating  form  jacks  and  two 
carpenters  shifting  runways  and  miscellaneous 
work.  Two  mixers  were  placed  on  opposite  sides 
hut  i. wing  to  shortage  of  labor  only  one  mixer 
was  in  operation  at  a  time,  the  crew  changing 
t  t  .  .iii  one  mixer  to  the  other  every  hour.  Con- 
crete was  conveyed  from  mixers  to  wall  in  wheel- 
barrows on  board  runs, 

This  method  of  construction  eliminated  all  con- 
struction joints  and  gave  a  smooth  finished  sur- 
face which  under  water  test  showed  practically 
no  leakage,   and   only   slight   leakage  was  found 


through  the  small  fissures  in  the  rock  bottom. 
Column  footings  were  placed  and  their  tops  care- 
fully graded  from  center  to  walls  to  conform  to 
roof  slope,  so  that  all  the  column  forms  were  of 
same  length,  simplifying  the  construction  and 
placing  of  forms.  A  part  of  the  roof  was  poured 
during  freezing  temperatures,  the  work  being  pro- 
tected by  using:  a  canvas  tent  covering  and  heat- 
ing with  steam  coils,  heating  sand  and  water  for 
mixing,  and  covering  the  completed  work  with 
paper  and  straw  before  removing  the  tent  to  the 
next  section. 

The  location  of  the  reservoir  being  on  public 
park  property,  the  top  slab  was  given  a  float  and 
trowel  finish,  and  the  manhole  openings  and  ven- 
tilators were  so  placed  that  two  tennis  courts 
could  be  laid  out  on  top  of  the  reservoir.  Pipe 
couplings  or  sockets  were  set  in  the  roof  slab  for 
installing  net  posts  and  also  around  the  wall  for 
fencing  the  entire  area. 

The  principal  quantities  in  the  construction 
were  7.162  cubic  yards  of  earth  excavation;  1,038 
cubic  yards  of  concrete;  71.7  tons  of  reinforcing 
steel  and  4.2  tons  of  channels  and  miscellaneous. 

The  total  cost  of  the  completed  reservoir  was 
$52,887.21.  The  reservoir  was  designed  by  Burns 
&  McDonnell  Engineering  Company,  of  Kansas 
City,  and  constructed  by  Ray  &  Son,  contractors, 
of  Baxter  Springs,  Kan. — and  the  work  was  in- 
spected and  supervised  by  Charles  W.  Lusk,  city 
engineer  of  Arkansas  City. 


The  Effect  of  Alkali  Upon 
Concrete 

By  S.  H.  McCroryl 

Decomposition  caused  and  explanations  of 
it  offered.  No  method  known  of  prevent- 
ing such  deterioration,  but  impermeability 
retards  it.  Recommendations  as  to  aggre- 
gate, proportioning  and  placing  of  concrete. 


The  attention  of  engineers  has  been  drawn  re- 
cently to  a  number  of  cases  in  which  concrete 
structures  have  partially  or  totally  failed,  due  to 
the  action  of  alkali  upon  the  concrete.  The  ex- 
tent and  severity  of  this  action  has  caused  con- 
siderable concern  among  engineers  intrusted  with 
the  design  or  construction  of  concrete  structures 
in  regions  where  the  soils  and  ground  waters  are 
alkaline.  Such  conditions  generally  are  found  in 
the  arid  and  semi-arid  regions  of  the  United 
States.  Recently,  however,  a  number  of  failures 
of  concrete  drain  tile  exposed  to  the  action  of 
alkaline  soils  and  ground  waters  have  occurred 
in  the  southwestern  part  of  Minnesota.  The 
mean  annual  rainfall  in  this  region  varies  from  25 
to  30  inches  per  annum  and  yet  strong  concen- 
trations of  alkalies  are  found. 

^From    "Public    Roads,"    the   official    orRan    of    the    Bu- 
reau   of   Public   Roads,  _  .    .__   , .. 
of   Drainage   Investigations,  Bureau     of    Public 

Roads. 


Ua\    ■  p  r  B  L'C 

I  he  alkalis  present  in  the  soils  arc  the  salts  of 
vari'.n  The  inure  common  are  sodium 

,  hloi  a<  I),    sodium     sulphate     (  Na 

ma um     ulphate  I  MgS<  >«),  calcium  sulphate 

I ,  ,  .  .  ali  i, mi  carbonate  1 1  a<  0>),  and  ca1- 
cium  bii  arbonate  (CaHCO»).  '  >ther  salts  are 
also  frequently  present.  Typical  analyses  of  al- 
kalis from  the  surface  of  the  ground  in  various 
lot  atione  are  shown  in  Table  No.  1 .  which  is  taken 
from  Technological  Paper  No.  95,  Bureau  of 
Standards. 

Tabic    No.    1     Typical    analyses    of   alkalis   from    various   localities 

I  cent. 
Location.                                            K         I  B.        Ua 

Garland.     Wyo 0.6        0.1      Trace.  68.0 

Fort    Shaw,    Mont                           '■  -          .2       M        11             1.1  69.1 

Sunnyside,    Wash 23.9        2         .6         .6          10.0  64.7 

Vuma.    Ariz     24.7          .5        7.1       ....            52.6  15.1 

Roswcll.    X     Mcx 10.R        2.3      16  H        4.9 

2.1      26.7      Trace.  61.8 

I  olo                    28.1                     7       6S           17  1  4/. 5 

i   tah    27.6         .6       2.4       2.5              .1  66.8 

lii  Table  No.  2  are  presented  a  number  of  anal- 
of  drain  and  soil   water  from   various  loca- 
tions : 

In  both  tables  the  SO<  content  is  high   for  all 
localities  i  ■■<  epl   Yuma  and  Ros  ■  ell.      ["he 
at    Roswell,    though    low    in    SO«     ni 


W  O  1 

I  al.lt  No.  2— Ana.yses  of  dra.n  and  so.l    wa'.er  from  var.ous    localities 
Pet 
cent 

in  Percentage    reacting    i 

Local  water.   Na.  (a.     Mg. 

r 
I'ort     Shaw,     M  10.6      6  6    12.8      1.6    34  j     l._ 

Sunnyside      w  1.7    14.0    1 

Vuni.i,   Ari>  .11    23.5    16.3    10.2    15  4    12.9    21.7 

Koawell     N.    M.  x 4o    2.1.9     19.4      6  7     27.1 

:    ■  

•'.ran. I    .1  .85     25.9     10.  1 

i         20.1    11.6       1.8    4 

>unty.    Minn 28      3.5    22.2  ..     1.9 

unty,    Minn1..    3.06    25.9     8.6    15  5        T    49,5        .1      T        .4 
'Soil   water 


causes  serious  injury  to  concrete  that  is  exposed 
to  it.  It  will  be  noted  in  these  tables  that  usually 
one  of  the  constituents  will  predominate  in 
a  given  section.  Along  the  seacoast  the  predom- 
inating sail  is  usually  sodium  chloride  (  N'aCl) 
or  common  suit,  while  in  the  Great  Plains  regions 
the  sulphate  type  predomina 

THE    ACTION    MF    THE    ALKALI 

When  i  on<  rete  is  exposed  to  the  action  of  solu- 
tions of  these  salts  the  lime  of  the  cement  com- 
bines  with  the  salts  t"  form  other  compounds. 
The  chemical  action  is  accompanied  by  a  change 


CONSTRUCTION    DETAILS    OF    ARKANSAS    CITY    RESERVOIR 
Shows  method  of  supporting  reinforcing  bars   and   of   raising  slip  forms.     Concrete  mixer  In   background.     Wheel 
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in  the  physical  condition  of  the  concrete.  The 
first  indication  of  the  action  of  the  alkali  that  can 
be  noted  is  the  presence  of  minute  crystals  of 
various  salts  in  the  concrete.  These  can  be  de- 
tected if  fresh  fractures  are  examined.  As  the 
action  progresses  a  chalky  band  forms  in  the  con- 
crete near  the  surface  which  is  in  contact  with  the 
soil.  In  drain  tile  this  band  usually  forms  at  first 
about  three-eighths  of  an  inch  beneath  the  outer 
surface.  As  the  action  progresses  the  band 
widens  and  assumes  a  white  chalky  appearance, 
much  like  lime  mortar.  As  this  chalky  band 
widens,  swelling  and  cracking  of  the  concrete  be- 
come apparent.  In  one  case  of  a  24-inch  concrete 
tile  which  had  been  placed  in  an  i  1-foot  cut  and 
exposed  for  about  four  years  to  the  action  of  soil 
water  containing  2.22  per  cent  of  alkali,  of  which 
49  per  cent  was  SO«,  the  swelling  and  cracking 
were  very  noticeable. 

Most  concrete  structures  are  alternately  dry 
and  wet.  The  alternate  drying  and  wetting  has 
a  tendency  to  impair  the  concrete.  When  salts 
are  present  this  deterioration  is  intensified,  due  to 
their  crystallizing  in  the  concrete  when  it  dries.  In 
most  localities  there  is  added  to  this  action  the 
disrupting  effect  caused  by  alternate  freezing  and 
thawing  of  the  moisture  in  the  concrete.  While 
the  effect  of  each  of  these  factors  on  the  concrete 
may  be  relatively  very  small,  they  combine  to 
make  the  concrete  more  porous  and  thus  to  admit 
more  readily  the  salt-bearing  solutions  to  intimate 
contact  with  the  cementing  material.  Some  ex- 
perimentors  have  thought  that  the  disintegration 
of  concrete  was  caused  by  the  formation  of  sub- 
stances having  a  large  molecular  volume  and  that 
this  occurs  when  the  sulphate  salts  of  magnesium 
and  sodium  are  present.  The  chemical  reactions 
which  take  place  are  not  fully  understood,  but  it 
seems  that  failure  is  due  to  chemical  rather  than 
physical  action. 

A  number  of  samples  of  concrete  that  have  been 
subjected  to  the  action  of  strong  solutions  of  sul- 
phates have  been  examined,  and  in  each  case  it  is 
found  that  a  considerable  amount  of  the  cement 
has  been  removed.  Microscopic  examinations  in- 
dicate that  the  cementing  material  has  been  re- 
placed by  other  compounds  of  little  cementing 
value,  such  as  gypsum  and  the  carbonates  of  lime 
and  magnesia. 

NO    PROOF    AGAINST    ALKALI    FOUND 

Many  investigators  have  tried  to  find  a  method 
of  making  concrete  that  would  be  proof  against 
the  action  of  salts,  but  so  far  none  has  been  suc- 
cessful. It  has  been  shown,  however,  that  the 
more  impermeable  the  concrete,  the  more  strong- 
ly resistant  it  is  to  the  action  of  the  salts.  The 
strength  of  concrete  docs  not  seem  to  have  a  defi- 
nite relation  to  the  action  of  salts  upon  it  as  fre- 
quently, in  testing  concrete  tile,  specimens  are 
found  in  which  the  concrete  is  seriously  disinte- 
grated but  which  shows  little  loss  of  strength 
when  tested.  In  general,  it  may  be  said  that  all 
available  data  indicate  that  in  sulphate  waters  the 
extent    and    rapidity    of    failure   depend    upon    the 


concentration  of  the  salts  in  the  soil  and  soil  wa- 
ter to  which  the  concrete  is  exposed.  Concentra- 
tions may  occur  which  will  cause  the  disintegra- 
tion of  the  most  impermeable  concrete  that  can  be 
made  by  methods  now  employed.  Various  exper- 
iments and  investigations  indicate,  however,  that 
when  exposed  to  solutions  of  equal  strength  the 
richest  mix  will  prove  most  resistant.  Concretes 
with  high  absorption  are  especially  susceptible  to 
attack. 

TO    SECURE    MOST    IMPERMEABLE    CONCRETE 

If  it  is  known  that  concrete  is  to  be  exposed  to 
the  action  of  alkalis,  great  care  should  be  used  in 
grading  the  materials  so  as  to  secure  the  densest 
and  most  impermeable  concrete  possible.  If  a 
choice  is  possible,  the  sand  and  coarse  aggregate 
should  be  of  such  a  character  that  they  will  not  be 
affected  by  the  action  of  the  salts.  Limestones, 
dolomites  and  sandstones  should  be  avoided.  In 
placing  the  concrete  great  care  should  be  exer- 
cised to  secure  the  best  possible  workmanship. 
The  concrete,  after  being  placed  in  the  forms, 
should  be  well  spaded  and  tamped,  and  extra  pre- 
cautions should  be  taken  to  prevent  the  forma- 
tion of  a  porous  layer  at  the  close  of  each  day's 
work.  The  foundation  should,  if  possible,  be  thor- 
oughly drained  either  by  open  ditches  or  under- 
drains.  If  this  cannot  be  done,  it  might  be  helpful 
to  make  the  backfill  next  to  the  concrete  of  coarse 
gravel,  so  that  when  the  water  table  drops,  capil- 
lary action  will  not  bring  moisture  to  the  concrete 
through  the  soil.  When  it  is  necessary  to  use 
sand,  gravel  or  other  aggregates  that  are  known 
to  contain  alkali  salts  in  considerable  amounts, 
they  should  be  thoroughly  washed  before  they  are 
placed  in  the  concrete,  even  if  alkaline  water  has 
to  be  used. 

Various  preparations  have  been  used  in  an  at- 
tempt to  make  concrete  impervious  to  moisture. 
Cement  grout,  tar  coating,  ferrous  sulphate  and 
various  waterproofing  paints  have  been  tried,  but 
so  far  none  of  these  seems  to  have  been  success- 
ful. Any  value  they  have  is  of  a  temporary  char- 
acter. The  use  of  intregal  waterproofing  com- 
pounds or  hydrated  lime  might  be  of  value  in  se- 
curing a  more  impermeable  concrete. 

Where  high  concentrations  of  salts  are  known 
to  exist,  the  importance  of  careful  grading  and 
rich  mixture,  so  as  to  secure  the  densest  and  most 
impermeable  concrete  possible,  cannot  be  overes- 
timated. Under  such  conditions  cement,  sand,  ag- 
gregate and  mixing  water  sin  mid  be  the  best  ob- 
tainable. The  fabrication  of  the  concrete  should 
be  done  by  experienced  workmen,  and  when  it  is 
placed  in  the  forms  it  should  be  done  in  such  man- 
ner that  the  structure  will  be  truly  monolithic. 
The  foundation  should  be  provided  with  the  best 
drainage  obtainable.  If  these  precautions  are  fol- 
lowed structures  can  be  built  which  will  be 
strongly  resistant  to  the  action  of  alkali.  There 
is  no  assurance,  however,  that  concrete  of  even 
the  highest  impermeability  that  can  be  obtained 
under  present  methods  of  manufacture  will  with- 
stand the  stronger  concentrations  of  alkali  of  the 
sulphate  type. 
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Highway  Bridge   Construction-   I 

Unloading  and  Hauling  Steel  Girder  Spans 


Simple   methods   using   ordinary   plant  and  general  contractors'  equipment 


Highway  bridge  spans  up  to  50  or  even  7?  feet 
in  length  can  usually  be  made  advantageously 
with  plate  girders,  which  are  not  only  simple  to 
fabricate,  but  are  easily  transported  and  can  be 
quicklj  erected  and  put  in  .service.  Their  .in- 
struction is  so  simple  that  mistakes  in  it  are 
minimum  and  the  prin<  ipal  consideration  for  their 
installation  is  the  selection  of  the  most  suitable 
I  of  handling  the  heavy  concentrated 
weights,  which  may  vary  from  5  to  50  tons. 

These  bridges  arc  always  built  in  spei  lal  shops 
ned,  equipped  and  i  >p<  i  ated  foi  bi  idgi  con- 
struction and  are  usually  shipped  to  or  near  the 
bridge  site  by  railroad  on  flat  cars  or  gi 
car-.  Sometimes  the  contract  provides  for  the 
erection  of  the  span-,  ready  for  service,  b)  the 
fabricator,  in  which  case  it  is  only  necessary  for 
the  general  contractor  or  the  engineer  to  provide 
ub-structure  ready  to  receive  the  super- 
structure and  to  take  care  of  the  traffic  until  the 
new  bridge  is  ready  to  be  opened. 

When  the  highway  contractors  or  officials  erect 
the  girders  it  is  usually  necessary  to  unload  them 
from  the  railroad  cars  and  transfer  them  to  the 
bridge  site.  If  the  steel  is  delivered  in  a  large 
freighl  yard  there  are  usually  at  hand  ample  fa- 
cilities for  unloading  it  from  the  cars  and  n 
on  trucks  by  means  of  derricks,  travi 
gantries,  locomotive  cranes  or  other  power  de- 
vices. 1 1  it  is  delivered  at  a  country  siding  these 
facilities  may  be  absent  and  the  contractor  or 
official  may  have  to  provide  the  entire  unloading 
equipment. 

For  spans  of  30  feel  or  less,  the  girders  are  usu- 
ally laid  with  their  webs  horizontal  on  the  floor  of 
the  car.  When  they  are  too  long  for  the  car, 
girders  up  to  35  or  possibly  40  feet  long  are  usu- 
ally loaded  with  one  end  on  the  floor  of  the  car 
aiul  the  other  end  raised  and  projecting  beyond 
the  opposite  end  of  the  car,  the  girder  webs  being 
vertical  and  braced  in  position.  Longer  girders 
must  be  loaded  on  two  flat  cars,  braced  together 
with  the  webs  in  vertical  position.  The  braces 
and  small  pieces  are  loaded  loose,  in  bundles  or 
boxes  packed  on  the  car  and  easily  unloaded  by 
hand. 

'    I'l'l.  |    ,n    |    WTRIES 

If  the  contractor  has  a  considerable  amount  of 
freight  to  receive  at  the  point  where  the  girders 
are  delivered,  it  will  probably  pay  him  to  install 
a  stiff-leg  derrick  with  a  50-foot  boom  of  5  or  10 
tons  capacit) ,  which  will  suffice  for  handling  even 
a  30-ton  girder  if  necessary,  by  restricting  the 
radius  and  by  arranging  to  lift  only  one  end  of 
the  girder  at  once,  thus  increasing  the  capacity 
of  the  derrick  while  reducing  the  load. 


If  derricks  are  not  available  it  may  sometimes 
be  convenient  to  install  hoisting  tackle  and  a 
hand  windlass  or  crab  on  a  gantry  or  a  pair  of 
gantries  spanning  the  track  by  which  the  girder 
can  be  lifted  from  the  car  and  lowered  to  the  track 
a  truck  alongside.  Girders  can  also  be  han- 
dled by  tackle  and  windlass  on  a  gin  pole  or  on 
a  pair  of  gin  poles,  which  are  simple  masts  care- 
fully placed  on  foot  blocks,  well  guyed  at  the  top 
and  inclined  so  as  to  slightly  overhang  the  load. 
1  hese  can  be  improvised  from  any  suitable  piece 
of  timber  and  are  easily  erected  and  remove'.. 

JACKING,    CRIBBING    AND    SKIDDING 

In  the  absence  of  all  of  these  appliances  the 

girders  can  be  unloaded  and  reloaded  by  jacking 
and  cribbing,  using  one  or  more  of  the  most 
powerful  jack  screws  available,  and  a  sufficient 
quantity  of  short  timber  of  any  convenient  di- 
mension; railroad  ties  answer  the  purpose  if  noth- 
ing better  is  available.  If  the  girder  can  be  trans- 
ferred directly  from  the  railroad  car  to  the  truck 
by  which  it  is  to  be  hauled  to  the  site,  a  skid, 
consisting  of  a  rail  or  I-beam,  properly  supported, 
will  be  placed  transverse  to  it  at  each  end  and 
supported  on  the  railroad  car  and  at  the  proper 
lower  elevation  at  or  adjacent  to  the  truck  or 
trucks.  The  girder  should,  if  necessar)  .  be  jacked 
up  sufficiently  to  permit  the  insertion  of  the  ends 
of  the  skids  under  it,  and  to  permit  the  with- 
drawal of  the  blocks  on  which  it  was  supported, 
and  then  lowered  to  rest  on  the  skids,  on  which 
it   can  pushed   transversely    to   a   posi- 

tion over  the  trucks,  or  jacked  up  on  cribbing  if 
n,  ,  ssar)  ,  the  skids  removed  and  the  girder  jacked 
down  to  bearing  on  the  trucks.  The  upper  sur- 
faces of  the  skids  should  be  greased  and  if  they 
aje  inclined  much  from  the  horizontal  snubbing 
ropes  or  preventor  tackle  must  be  attached  to 
both  ends  of  the  girder  to  hold  it  back  and  prevent 
it  from  slipping  down  the  incline  except  as  the 
rope  is  paid  out. 

It  is  possible  to  lift  the  girder  with  a  single 
jack  placed  at  each  end  alternately,  but  it  is  much 
better  and  much  more  convenient  to  have  two 
jacks  at  each  end  simultaneously  if  possible,  but 
successively  if  necessary.  A  short  transverse 
beam  can  then  be  placed  under  the  end  of  the 
girder  and  one  jack  placed  at  each  end  of  it,  giving 
greater  stability  to  the  girder.  Jacks,  oi  course, 
can  be  used  in  multiple  by  providing  for  suitable 
arrangement  and  balance. 

ROCKING    ami    TURNING 

If  the  girder  is  very  heavy  it  is  possible  to  raise 
or  lower  it  slowly  with  the  application  of  very 
moderate  power  by  providing  it  with  two  bear- 
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ings  only  a  few  feet  apart  and  on  opposite  sides 
of  the  center  and  then  with  jacks  under  each  end 
alternately  raising  first  one  and  then  the  other, 
so  mat  the  support  comes  on  first  one  and  tiieii 
the  other  of  the  two  bearings,  allowing  the  re- 
leased bearing  to  be  raised  or  lowered  every  time. 

A  girder  can  be  raised  clear  of  the  car,  a  suit- 
able transverse  beam  or  girder  inserted  under  it 
at  each  end  and  supported  clear  of  the  car,  the 
girder  lowered  to  bearing  on  the  beams  and  the 
car  removed;  after  which  the  girder  is  jacked 
down  to  the  ground,  to  low  level  skids  or  to  a  car 
or  wagon  placed  under  the  beams. 

When  a  girder  is  being  unloaded  or  loaded  for 
trucking,  it  is  often  more  convenient  to  roll  it 
over  so  that  the  web  will  be  horizontal  or  to 
place  it  right  side  up,  or  to  swing  it  end  for  end 
so  that  it  will  arrive  at  the  site  in  the  proper  rela- 
tive position.  In  rolling  it  over,  timbers  should 
be  provided  to  receive  it  and  allow  it  to  descend 
gradually  without  slipping  back.  To  turn  it  end 
for  end  it  should  be  supported  at  the  center  of 
gravity  on  upper  and  lower  loose  steel  plates  with 
the  horizontal  contact  surfaces  well  greased, 
which  will  enable  the  girder  to  be  revolved  180 
degrees  without  difficulty. 

HAULING 

Short  girders  weighing  not  more  than  5  tons 
can  generally  be  hauled  on  an  ordinary  heavy 
truck  with  a  long  reach,  from  the  axles  of  which 
they  may  be  suspended  by  chains  at  each  end. 

Longer  and  heavier  girders  are  usually  trans- 
ported on  special  trucks,  or  on  a  truck  and  trailer ; 
or  by  special  pairs  of  very  heavy  broad-tired 
wheels,  special  axles,  and  bolsters  on  which  the 
girder  can  be  loaded  directlv  or  from  which  it 
can  be  suspended. 

The  girders  can  be  hauled  by  from  one  to  a 
dozen  teams,  or  when  very  heavy,  preferably  by 
tractors.  Care  must  be  exercised  in  passing 
through  very  narrow  or  crowded  streets,  in  turn- 
ing corners  and  on  poor  roads  and  steep  grades. 
Great  care  should  be  taken  to  avoid  injuring 
pavements,  manhole  covers,  and  bridges,  with 
very  heavy  girders,  which  may  require  to  have 
long  planks  laid  under  the  wheels  or  the  bridges 
shored   up   before   the   girder  passes   over  them. 

If  no  other  means  of  transportation  are  avail- 
able, girders  can  be  moved  on  rollers  on  very  level 
hard  road  or  on  sectional  tracks  taken  up  in  the 
rear  and  laid  down  in  front  as  the  girder  pro- 
gresses. Pieces  of  heavy  pipe  or  sticks  of  long 
hard  wood  may  be  used  for  loose  live  rollers  put 
under  the  front  end  of  the  girder  and  working  out 
at  the  rear  end  as  the  girder  advances;  or  rollers 
or  wheels  in  small  frames  may  be  placed  under 
the  girder,  moving  along  with  it  on  a  track  com- 
posed of  timbers,  rails  or  I-beams  laid  on  the 
surface  of  the  ground  or  on  crib  work. 

Snubbing  ropes  or  prevcntor  tackles  must  be 
used  when  the  girder  is  going  down  hill,  and  on 
the  level  or  upgrade  it  can  be  hauled  by  teams 
or  tractors,  assisted,  if  necessary,  by  tackles  at- 
tached to  the  girder  and  to  trees  or  dead  men  in 
advance  and  operated  by  men,  teams,  windlasses 
or  l>v  a  hoisting  engine  installed  on  the  girder. 


Wheels  or  rollers  can  be  placed  under  a  girder 
or  sometimes  even  under  a  pair  of  girders  and' 
bracing  forming  a  completed  span,  and  a  steam 
roller,  borrowed  from  the  paving  equipment,  can 
serve  as  a  tractor  to  haul  it  at  slow  speed  'over 
smooth  hard  roads.  In  some  cases  it  might  be 
possible  to  use  two  rollers,  one  at  each  end  of  the 
girder  and  suspend  the  girder  between  them  thus 
carrying  it  clear  of  the  ground. 


New  Bedford  Water  Works  Notes 

In  its  report  for  the  year  1920  the  water  board 
of  New  Bedford,  Mass.,  records  that  during  the 
year  a  little  over  Sl/2  miles  of  water  mains  were 
added  to  the  system,  which  is  nearly  twice  the 
amount  laid  during  the  previous  year.  Early  in 
the  season  much  difficulty  was  encountered  in 
obtaining  labor  for  trench  work  and  to  remedy 
this  the  board  purchased  a  Bucyrus  steam  shovel 
with  a  long  dipper-handle  for  trench  work.  The 
shovel  was  received  on  October  11  and  its  use 
during  the  remainder  of  the  year  "has  resulted  in 
a  saving  in  the  cost  of  excavation  for  pipe  lay- 
ing, and  at  the  same  time  solving  the  problem 
of  the  shortage  of  labor." 

"A  ?4'-ton  Atlas  truck  has  been  purchased  and 
equipped  with  a  device  for  operating  gates  in  the 
main  pipe  line  by  power  directly  from  the  engine 
of  the  truck.  This  truck  is  held  in  readiness  to 
respond  to  emergency  calls  and  results  in  great 
saving  of  time  in  shutting  off  burst  main  pipes 
and  hydrants,  thus  reducing  the  loss  of  water 
from  these  leaks  and  thereby  also  reducing  the 
damage  to  surrounding  property." 

"It  has  always  been  the  custom  of  this  depart- 
ment since  the  beginning  of  the  works,  to  use  lead 
for  making  joints  in  cast  iron  pipe.  During  the 
past  fifteen  years  various  less  expensive  substi- 
tutes for  lead  for  this  purpose  have  been  placed 
on  the  market  and  widely  advertised  in  the  water 
works  field.  The  oldest  of  these  is  known  as 
'Leadite.'  Some  years  ago  a  few  joints  were  made 
here  with  two  of  these  compounds,  viz.:  Leadite 
and  Lead  Hydrotite,  and  both  appear  to  be  giving 
good  results  here.  The  use  of  either  of  these 
substitutes  results  in  considerable  saving  over  the 
cost  of  lead  joints. 

"Some  cities  and  water  companies  have  been 
using  them  for  several  years  with  satisfactory  re- 
sults and  considerable  saving  of  labor,  as  well 
as  in  the  cost  of  materials. 

"Early  in  the  season,  extensive  experiments 
were  made  to  determine  the  relative  value  of  these 
two  compounds.  As  a  result.  Leadite  was  adopted, 
and  has  been  used  for  the  greater  part  of  the 
work  laid  this  year.  Its  use  has  resulted  in  a 
saving  of  from  70  to  80  per  cent  in  the  cost  of 
material  besides  a  considerable  saving  in  the  cost 
of  labor,  as  the  leadite  does  not  need  to  be  caulked 
after  it  is  poured  into  the  joint,  as  is  nece 
with  lead. 

•Additional  saving  in  the  cost  of  joints  has  been 
effected  by  the  use  of  braided  jute  yarn  in  the 
place  of  ordinary  loose  jute  for  the  backing  of  the 
joint." 
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Form  Economy  for  Concrete  Reservoirs 

One  of  the  most  interesting-  features  in  connec- 
tion with  the  concrete  reservoir  described  in  this 
issue  is  the  attention  given  to  securing  maximum 
economy  in  forms.  In  practically  all  structural 
work  of  concrete  the  forms  required  add  very  ma- 
terially to  the  cost,  the  cost  of  constructing,' plac- 
ing and  removing  these  frequently  being  consid- 
erably more  than  that  of  the  concrete  itself.  In 
this  reservoir  the  engineers  used  slip  forms  for 
the  walls,  so  that  one  set  of  forms  4  feet  high 
was  used  for  the  entire  height  of  the  reservoir  and 
as  the  tank  was  raised  were  moved  upward  grad- 
ually at  very  little  expense.  In  the  construction 
01  the  concrete  columns,  also,  economy  of  forms 
was  considered,  in  that  these  were  arranged  so 
that  the  same  forms  could  be  used  throughout, 
although  the  columns  themselves  were  of  some- 
what different  total  height  to  provide  for  an  8- 
mch  pitch  to  the  roof  which  they  support.  [This 
repeated  use  of  forms  was  secured  by  building  the 
low  footings  separate  from  the  columns  and  so 


adjusting  the  elevations  of  their  tops  as  to  bring 
them  at  a  uniform  distance  below  the  roof,  thus 
causing  the  remaining  part  of  the  columns  to  be 
•  me  height  in  every  case. 
Other   notable   features   in   this   ri  servoir  were 
the  fact  that  the  concrete  walls  were  poured  in 
one-  continuous  operation,  this  insuring  absolute 
freedom  from  construction  joints,  while  the  rais- 
the  slip  forms  inch  by  inch  eliminated  any 
appearance  of  such  joints.    AJso,  instead  of  being 
d    with    the    customary    groined    roof,    the 
roof  of  this  reservoir  was  constructed  with  a  rein- 
lab  carried  by  reinforced  beams. 
The  top  of  the  roof  was  finished  off  smooth  and 
pt  for  the  pitch  of  8  inches  in  78  feet, 
and  is  used  for  lawn  tennis  courts. 


Coii*tnu-tiii{:   Short    Highway    Span- 

"Short  Span  Highway  Bridges,"  published  in 
Public  Works,  April  16-23,  reviews  the  subject 
in  a  way  indicating  the  general  scope  and  enu- 
merating the  principal  features  of  ordinary  road 
bridges,  which  are  built  every  year  by  the  thou- 
sands by  the  cities,  towns,  counties  and  highway 
departments  of  the  United  States.  In  the  aggre- 
gate they  constitute  much  the  largest  proportion 
of  highway  structures  and  represent  a  correspond- 
ing amount  of  the  total  cost  of  building  bridges 
other  than  railroad  bridges.  The  principal  con- 
siderations which  should  govern  the  location, 
strength,  size,  character  and  materials  of  the  or- 
dinary suburban  or  county  bridge  were  there  re- 
viewed to  show  the  essentials  required  for  the 
final  preparation  of  plans  and  the  execution  of 
the  work. 

It  is  proposed  to  follow  this  article  with  a  series 
of  articles  describing  and  illustrating  some  of  the 
difficulties  and  requirements  of  the  construction 
work,  enumerating  most  of  the  ordinary  methods, 
operations,  and  plans  that  are  available  for  this 
class  of  work  under  normal  conditions  ;  explain- 
ing some  of  the  principal  difficulties  likely  to  be 
encountered  and  the  methods  of  overcoming 
them ;  and  describing  processes  and  equipment 
that  have  been  developed  for  this  class  of  work. 
They  will  be  illustrated,  when  necessary  for  clear- 
ness, by  examples  that  will  bring  out  essentials 
and  important  detai's  of  short-span  bridge  build- 
ing, giving  an  intelligent  idea  of  what  is  available 
and  customary  under  various  conditions  likely  to 
prevail,  and  to  be  helpful,  whether  the  work  is 
done  by  force  account,  special  contractors,  or  un- 
der the  supervision  of  engineers  accustomed  to 
construction  work  which  does  not  involve  very 
great  difficulties,  dangers  or  expense  requiring 
the  services  of  specialists.  There  will  be  descrip- 
tions of  methods  and  plants  for  building  piers  and 
abutments,  for  storing  and  handling  materials, 
mixing  and  conveying  concrete,  for  the  construc- 
tion of  concrete  arch  spans,  slabs  and  girder-,  and 
for  the  erection  of  steel  spans,  the  different  ar- 
ticles appearing  from  time  to  time  in  such  se- 
quence as  may  be  found  convenient. 
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Traffic  Justification  for  Highway  Construction 

At  a  meeting  on  April  13  of  the  members  of 
the  Asphalt  Association,  six  resolutions  were 
passed,  urging  the  passage  by  Congress  of  a  sec- 
ond federal  aid  appropriation,  that  highway  man- 
agement be  divorced  from  politics,  that  the  United 
States  join  the  Permanent  International  Associa- 
tion of  Road  Congresses,  that  the  Interstate  Com- 
merce Commission  be  urged  to  authorize  reduc- 
tion in  freight  rates  on  road  materials,  that  pub- 
lic officials  give  employment  to  the  hundreds  of 
thousands  of  men  now  out  of  work  by  as  much 
road  construction  as  possible,  and  that  "every 
highway  be  required  to  show  traffic  justification 
for  its  construction,  thus  guarding  against  extrav- 
agance and  waste." 

That  the  selection  of  roads  in  preparing  the 
road  construction  program  of  a  given  state  should 
be  based  upon  the  demands  of  traffic  would  seem 
to  be  most  self-evident,  and  yet  it  is  only  too 
customary  for  states  to  give  comparatively  little 
thought  to  this,  but  rather  to  base  the  appor- 
tionment on  the  political  importance  of  counties, 
communities  or  individuals  who  specially  urge 
certain  routes.  Some  states  frankly  announce 
that  the  counties  that  pay  the  heaviest  taxes  are 
entitled  to  the  most  money  for  highway  improve- 
ment, while  this  general  principle  is  frequently 
followed  still  further  by  permitting  the  political 
boss  of  the  county  to  select  the  roads  to  be  im- 
proved in  that  county. 

While  it  is  true  that  in  a  general  way  the  coun- 
ties paying  the  most  taxes  are  those  providing 
the  most  traffic,  and  the  cities  occupied  by  the 
most  voters  are  those  towards  which  the  heaviest 
traffic  is  concentrated,  this  method  of  selecting 
routes  for  improvement  too  frequently  works  dis- 
astrously and  most  wastefu'ly,  illustrations  of 
which  can  be  found  in  almost  every  state. 

There  can  be  no  question  that  the  only  econom- 
ical and  logical  method  of  apportioning  improve- 
ment funds  is  to  make  a  study  of  the  traffic  re- 
quirements of  the  entire  state,  regardless  of  coun- 
ty or  other  political  boundaries,  select  those 
routes  that  are  of  first  importance  from  a  traffic 
standpoint,  those  of  secondary  importance,  and 
others  of  less  relative  importance,  determining  the 
relative  amounts  of  traffic  to  be  anticipated  for 
each  of  the  routes  during  the  next  few  years,  and 
then,  knowing  the  funds  available  and  the 
amount  necessary  to  place  each  of  these  routes 
in  a  condition  capable  of  carrying  the  estimated 
traffic,  apportion  the  available  funds  to  the  great- 
est advantage  of  all  the  traffic. 

It  is  not  now  and  never  will  he  practicable  to 
give  a  high-class  roadway  surface  to  every  mile 
of  road  in  tin-  country,  nor  would  such  a  program 
be  financially  defensible. 

The  solution  of  the  problem  along  these  lines 
is  by  no  means  a  simple  one,  but  requires  the 
best' judgment  of  those  expert  not  only  in  high- 
way construction  but  also  in  traffic  determination, 
and  must  take  into  consideration  the  probable  dc- 
iment  of  traffic-providing  industries  which 
may  be  brought  about  by  the  improvement  of  the 
highways;   recognizing   that   under   some   condi- 


tions and  in  some  localities  such  improvement 
may  itself  so  stimulate  traffic  as  to  increase  it 
very  greatly  over  that  which  is  now  upon  the 
highway  in  question.  In  other  cases  there  may 
be  several  routes  connecting  two  traffic  centers. 
each  about  equally  favored  by  present  traffic,  but 
the  improvement  of  one  of  these  may  result  in 
concentrating  upon  it  practically  all  of  the  traf- 
fic now  using  the  several  routes. 

These  are  only  a  few  suggestions  of  the  in- 
tricacy of  the  problem  of  determining  traffic  jus- 
tification, but  the  difficulty  should  not  be  taken 
as  an  excuse  for  adopting  a  simpler  solution,  but 
rather  should  lead  to  the  concentration  upon  this 
of  the  best  intellects  of  the  country.  Where  hun- 
dreds of  millions  of  dollars  are  being  spent  an- 
nually on  road  construction,  it  is.  of  the  highest 
importance  to  the  country  at  large,  both  as  users 
of  highways  and  as  taxpayers,  that  the  money  so 
spent  be  placed  where  it  will  be  of  the  greatest 
advantage. 


Why  Highway  Construction  Prices  are  High 

There  has  been  evident  recently  a  disposition 
among  certain  officials  and  publications  to  regard 
as  profiteering  the  bids  for  highway  construction 
submitted  by  contractors  that  were  larger  than 
the  estimates  of  the  officials.  The  contractors, 
however,  defend  these  as  reasonable  and  inevit- 
able in  that  they  prefer  to  bid  on  facts  and  to  base 
their  prices  on  actual  present  costs  instead  of  dis- 
counting a  possible  future  fall  in  prices  that  does 
not  promise  to  come  rapidly  and  may  even  be 
preceded  by  a  rise  in  the  cost  of  some  items.  As 
one  illustration,  the  governor  of  Ohio  requested 
the  highway  commissioners  of  that  state  to  con- 
sider reducing  their  estimates  for  all  roadway 
projects  by  20  per  cent,  because  of  his  anticipa- 
tion of  a  reduction  in  the  cost  of  supplies. 

An  article  in  the  "Bulletin,"  by  Ward  Christy. 
engineer  of  the  Associated  Genera]  Contractors, 
shows  by  figures  taken  from  the  reports  of  the 
United  States  Department  of  Labor  at  14  of  the 
largest  cities,  that  the  average  increase  of  prices 
from  February,  1920,  to  February,  1021,  amounted 
to  18  per  cent  for  gravel,  16  per  cent  for  -ami. 
and  19  per  cent  for  cement.  He  also  presented 
a  very  illuminating  table  of  freight  ehargesfor 
the  5,166  tons  of  cement,  sand  and  gravel  required 
for  the  construction  of  one  mile  of  standard  18- 
foot  concrete  road  from  7  to  8  inches  thick,  made 
with  1  :4:6  mix.  Assuming  these  materials  to  be 
hauled  by  rail  from  the  points  from  which  they 
are  usually  shipped  to  ten  important  cities  located 
in  all  parts  of  the  United  States,  he  shows  that 
the  present  freight  charge  per  mile  of  road  built 
in  different  localities  varies  from  SI. 310  in  Seat- 
tle, Wash.,  where  both  sand  and  gravel  are  pro 
duced  and  cement  is  only -hauled  from  Belhng- 
ham  Wash.,  a  distance  of  119  miles,  to  SI  1.11" 
a1  I  lenver  Col.,  where  sand  and  grave!  are  hauled 
110  miles  and  cement  145  miles.  Lor  these  two 
cities  the  total  increases  in  freight  charges  since 
August,  1920,  are  $291  and  $2,967,  respectively, 
In    Boston,    where    the    sand    is   hauled    46    miles, 
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gravi  I  24  miles  and  cement  302  miles,  thi  ■ 
freighl  •  harges  are  $7,750,  showing  an  in<  n 
$2,203  »im  e  August,  1920,  and  an  in.  n 

l.inuary.  1917,  before  the  railroads  went 
under  government  control. 

It  i-  further  pointi  '1  out  that  a  large  road  build- 
ing  plant    may  cost  $100,000  and  be   subji 
fixed   charges,  exclusiv    of   operating    expi 

nan  30  per  cent  of  the  initial  cost;  and 

that  if  the  other  items  of  fixed  i  : 
are  i"  corresponding  proportion  it  would  require 
reduction   ol  I    variable   charges,   such   as 

both  labor  and  matei  o     iO  per  cent  to  effect 

a  reduction  of  20  per  cent   in  the  total  co 
the  w  urk. 

Added    to  this   is  the  certainty   that  th< 
boom  that  is  so  earnestl)  desired  in  general  build- 

n  tion  will,  if  it  materializes  in  the  com- 
ison,  greatly  retard  road  construction,  con- 
sequently iii' 


I  a  desirable  Immigration  Legislation 

I  he  fnter-racial  Council  has  issued  a  stron. 
peal  to  oppose  drastic  restriction  of  in 

at  tin-  present  tunc.     It  says,  in  part: 

"1  In-  Dillingham  Bill,  limiting  immigration  to 
the  United  States  for  15  months  to  3  per  cent  of 
the  number  of  each  nationality  in  the  United 
States,  has  Keen  killed  through  the  exercise  of 
the  'pocket  veto'  b)  President  Wilson.  This 
bill,  which  in  the  closing  days  of  the  session  was 
substituted  by  the  Senate  Committee  on  Immi- 
gration for  the  Johnson  Bill  and  was  passed  by 
both  houses  of  (  ongress,  was  referred  to  the 
ii  February  28. 
"The  general  effects  of  this  hill  will  he:  To 
permit  a  eery  limited  number  of  new  aliens  to 
enter  the  United  States:  t.i  create  considerable 
international  misunderstandings  because  of  ap- 
parent discriminations  ii  mal.ity 
groups;  t  i  arouse  opposition  and  bitterness 
among  races  now  resident  in  the  United  States 
who  have  received  no  official  recognition  as  a 
'nationality'  and  who  will  have  no  definite  assur- 
ance as  to  the  number  of  their  respective  races 
that  may  enter,  and  to  prevent  the  re-union  of 
families  of  our  alien  residents. 

"This  hill  was  passed  to  meet  an  alleged  emer- 
gency which,  after  three  weeks  of  public  hear- 
ings, the  Senate  Committee  on  Immigration 
showed  did  not  exist  for  the  following  reasons: 
(1)  Foreign  nations  were  enacting  regulations  to 
keep  their  emigrants  at  home  where  the)  are 
needed.  (2)  steamship  carrying  capacity  is  lim- 
ited to  a  total  of  800,000  during  the  year.  (3) 
Quarantine  laws  are  sufficient  to  prevent  the 
spread  of  disease  which  no  percentage  test  can 
affect,  and  (4)  existing  laws  are  adequate  if  en- 
forced." 


support   a   permanent,   constructive   immigration 
policy. 

Building  Construction  <  hitlook 

An    investigation   by   the    Fidelity   &    Deposit 
an)    of   Maryland,  has  disclosed  that  build- 
ing operations  are  increasing  everywhere  in  the 
m  New  England  ami  in  the 
mountain    states  of    Montana.    Idaho.   Wy< 
Colorado,    New    Mexico.  Arizona.   Utah  and   Ne- 
vada.    There  has  been  an  increase  in  productiv- 
ity of  labor  per  man  since  September.     Building 
trade  wages  have  fallen  appreciably  in  all    - 
excepl  New  Jersey,  Illinois  and  in  the  Nev 
land   si 

In  general,  the  cancellation  of  orders  has 
stopped,  there  is  a  marked  resumption  of  indus- 
trial activity.  Buying  b)  the  public  i-  still  re- 
strii  ted,  retailers  have  not  stocked  up  in  expecta- 
tion of  good  spring  busin<  ss  nor  have  their  prices 
dropped,  although  the  cost  of  living  is  shown  to 
have  fallen  appreciably  since  last  September.  The 
questions  of  taxation,  railroads,  peace  and  tariff 
have  tin-  greatest  bearing  on  business  prosperity, 
and  the  repeal  of  the  excess  profits  tax  and  the 
substitution  of  a  sales  tax  is  universally  desired. 


A  committee  representing  the  Associated  Gen- 
era] Contractors  has,  in  conference  with  the  Na- 
tional    federation    of    Construction     Industries 

Committee  and  Senator  Sterling,  author  of  the 
Sterling  Bill,  decided  to  oppose  immigration  re- 
striction measures  of  an  emergency  nature,  ami  to 


Recent   Bighwaj    Prices 

The  Wisconsin  Highway  Commission  has  re- 
cently received  bids  on  several  highway  con- 
tracts, three  of  which  were  let  in  April. 

was  for  about  13.000  cubic  yards  of  grad- 
ing, concrete  culverts  and  corrugated  metal  cul- 
verts on  Project  No.  231.  The  successful  con- 
tractor's bid  was  $.53  for  earth  excavation.  $.53 
for  borrow.  S22  a  yard  for  concrete  culverts, 
$2.75  a  lineal  foot  for  corrugated  metal  culverts 
and  Si  50  per  acre  for  clearing  and  grubbing.  His 
bid  was  $10,355.  Another  bid  was  only  $9 
higher  and  there  were  in  all  six  bids  under  $13,- 
5011  and  ..lie  bid  for  $15,070. 

On  Project  No.  2?7.  14  bids  were  received. 
ranging  from  SIS  745  to  $69,668,  with  S  of  the 
bidders  not  bidding  on  the  gravel  surfacing.  The 
contract  had  not  been  awarded  at  our  latest  ad- 
vice, but  the  itemized  bids  of  the  low  bidder  on 
the  total  contract  was  $.49  for  earth  excavation. 
$.49  for  borrow.  S24  for  concrete  culvert-.  SI."" 
for  gravel  surfacing.  S.75  for  guard  rail  and  $180 
for  clearing  and  grubbing. 

On  Project  No.  193,  3  bids  were  received  and 
the  contract  awarded  to  the  low  bidder.  His  total 
bid  was  $36,789  while  the  highest  bid  was  $47,- 
657.  I'he  low  bidder's  itemized  bids  were:  Earth 
excavation  $.50,  rock  excavation  $.80,  concrete 
culvert-  $24,  24-foot  feather-edge  gravel  surfacing 
$2.20,  guard  rail  S.75  a  lineal  foot,  riprap  $5  a 
cubic  yard,  borrow  S.50.  paved  ditch  $3  a  cubic 
yard,  road  grader  $350. 

Federal  K\6  Project  No.  235  was  awarded  to 
the  low  cm  of  live  bids.  The  total  of  tin.  lowest 
was  S10.532  and  the  highest  bid  was  $11,687— a 
remarkably  small  difference  between  maximum 
and  minimum  of  five  bids.  The  successful  bid- 
der's itemized  bids  were:  Earth  excavation  $.45, 
borrow  S.45.  class  A  concrete  S21,  gravel  surfac- 
ing SI. 50.  -hale  surfacing  $1.15. 
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WORK   DONE   DUK1NG    l!)i2(i  AND  CONTEMPLATED  DURING   1!)21    (Continued) 


During   1920 


Money 

spent  for 
County  and  State       hwy.  work 

[oira    (continued;: 

lar    $19  i  6- :  i  , 

Cerrn  G         i  '.     i  > 

Chickasaw    2S0  ■ 

Clay    7i 

Crawford    150.00 

Dallas    253  H6  -  ;  i 

iware    100.000 

I  >es  Moines  

1  lickinson    25.000 

Dubuque    200. 

Em -net    139  i'i"  V1 

Floyd     586  915.1  i 

1  Ireene    147  r.  1 . .  jg 

9LruldY  si.ooo 

'  futhrie     

Hamilton    ::  _•; n 

Han 'ison     H6  

Iowa    19.643.18 

Johnson     186.800 

Kossuth     ::;, 

Linr.      2C&.454  .",:: 

Lucas    170.000 

Lx  on     109  mm 

Madison :■  is'i  s" 

Ma  haska     '4 

Marshall    1:.,   

Monona    173. 1 

Monroe     rq  qo(j 

Montgomery     ....  4_'i  000 

Musca  tine    164.551  94 

O'Brien    300.170!?] 

Palo    Alto    272.1 

Pocahontas     28S  643.7S 

fid., 

Scott    65S  9SS  ':; 

Tama     n  _■  , 

Union    so. 

van    Buren    120  '""1 

Wapel  0    216;675.66 

Warren     11  1.570  . 

Webster     41s  < 

Winneshiek         ...  73 

40111 

Knixna: 

Allen     235  154  19 

indi  rson     2  15, 

Atchison     300    ■ 

Barber    14  ;. 

125  572.91 

Brown     i  j  4  285 

90.575  73 

wford     1  ■ 

Elk     27, 

76.000 

irj     





Hal  1"  r     9 

1 I 

1  28.000 
Label  te 
Lyon    1  ■ 



84    Pheraon    16 

Meade    

■  11     i 

Montgomery       ...         275.000 


Amt.  done  by 

contract  & 

by  employees 

C — contract 

E — employees 


During   1921 


available 

for 
hwy,  wk. 


Amount   to   be 

done   by   contract 

and    by   emp.oyees 

C — contract; 

E — employees 


32  84    gravel 

.  I    g]  ail  ilia 

-   &  draining 

s  r  a  v  el 


.  1  '  '• 
$120,812.47  C 

all    C 

g  ra  veling  E 

1 )  grading  • ' 

all   C 

al     C 

all   C 

all  C 

maint.  E 


2  ea  1  1  h    11  gravel 
581,61  1  SO   pav    or  hard 

3UI    ace     58  231  15    na  vel 

1    pai      3: v  ds.  grad. 

' '  earth  grades 

;   ...  1  1  1     : 
19  gravi 
]  1    eai th 
none 

III       tlr 

3  grad  ,  1  epa  irs 

inc.  pav. 

1    '    -    t    acing 

.  1  i  (100   in.  &   1'iilv., 

26,000    _ t  .\  el.    31.000 

earth,  9 )  maint. 


50<8    E 

"."'.   c 
.1  I  c 
gravel  E 

r  ISt   I' 

all  C 
al'  C 
all   E 

all    C 

$82  000    I* 
$29,682.53    E 
$19  :"'.  1.65 
all    E 

all   C 
89   150   I  1     ' 

15 1.10  C 

Vt  E      i 
in  tint.  E 
1  est  '' 


nono 

1  :  '_    earth 

dirt 

n  one 

n  o  n  e 

$48  mis   cone,   rest   earth 

2 1  grad  •    11  grav.,  20  til. 

19  earth    12%  travel 


$150,000  C 

all' 


3   mac     2  brick  pa-v 
for  brick  pav 
none 


10  prim.  &  grad. 

$71  1    mad,-.    $70,000    rd 

■-■:      ?7 bridge 

LI 

or. 

::    mac. 

; 


culver's  A 

bridge^  K 

road  work    ' 

all   C 

a'f  'n 

1  _.  E    1 ...  < ' 


none 
all  C 


i  eai 

■     1 
dirt 

dirl     con. 

!  17  109  67 

' 73   earth 

in,   iai 

::  gravel,  -'  mac. 

1  .       iic      ■'"   ea  rth 

a.   1  B, 

17   din.   216 

11, 

d'ri 


$1 


•II    E 


244,400      20    grading 


1..  grading    etc 

gravel 

'•■  1  i  th    rd. 

60    gravel 

7n   grading,   ill   grav. 

7.lir>   cone.   pav. 

5   .  one.    pav. 


150.1 

300.000 

185  1 

35 

■If 1 

300, 


'  !    

288  nun 
100.000 
50,000 

95, 

1  .1 

240, 

:  .■', 

■:■■-.  '"ai 


1  700  000 

24 11 

■ 

130  000 

" ' 

350  000 

28  1 

16 


cone.   C 
rest  E 
Sfin  1" 

.mo  C 


none 

o..Vl     hard     surfacing, 

15    graveling 
.".  4    nmc.    pav. 
$65,000    earth 
111   earth 
lu  gravel 
20    .arth 
183,000   cu.   yds.   earth 

;;  r.  eon  pa  v.,  20  e  irth 
inn  grad  ,  411  graving. 
i  :\,   cone.  pav. 

1"  l.du.  to  perm. grade 

$6  :  nerm.     grade 

35,000   l.r.  &  eulvts  , 
12.000   maint. 

1  1 .:::,".  tnel  .v.  I.rdgng 
$1711. I  grad.  ftdrnge, 

5  93    cone. 

32   perm     grading 

inn  000  cu.   yds.   earth 

none 

50   ■•    1  •lin.   grading 

22  >•'.    cone.  pav. 

9       01  14     gravel.     4 

grading 
27      iav.a.  14   earth,  21 

read   tiling 
4"  gravel 


25  pav.    $100  000  cone 
bridges.   35   grading 
in  grading  &  drnge. 

$160, 

ltl  primarj   .^-  grading 

IS  perm,  grade 

200  000   en     vds.     :  'a' 
ins     '.'  700  Tin  ft   tile 

21  .".    gravel,    9    gravel 
surfaci  n^ 

perm,   grade  &   drnge. 

s  '  .  gravel 

2  cone  .  comp'etion  of 

mac. 
9  gravel,  180   gradin? 


all 

0 

all 

1' 

1 

B,  rest  C 

al. 

■ 

all 

' 

-■■' 

E, 

g  rave] 
all 

11 
C 

lest  C 

all 

- 

ah 

'' 

ail 

(' 

all 

C 

$183,000 

C 

all 

1 ' 

a  1 

r 

a  1 

1 ' 

$1 I'. 

I    I     lll'll      C 

all  E,  . 

$5 '"  '' 

7  I  2  6  "■  ' ' 

al     B 


1  mac   i  ■   ■  ■ 

all      E 

a     ■' 


:    C 

:  illlv     '■' 

,7C 


1  ;e 

1    ' 

•1 

^   ..ea 

'      

I    



I  ' I 





i<  nrvn 

55 10 


J  com       '  :        chat.  br. 

30  grading   &    In  Id'ges 
1   com       a    iii  Ick 
1920 

'    n         iding,    27    cone. 

1  '      ■ 

crad'nt    &    maint 
ea  rth 


nit     6   mac 

gen.   repr.  &  maint. 
'  1    gravel 

too  1 ic     1  10, 

earth 
e  lad  inn 
.Pl't 

.■arth 

1 11  com   .  60  e 


E,     I"'.'- 


all  C 
al   C 


maim.    E,    rest    C 
$77.  nun   E.   $5,000   C 
1..    I. ridges  E 
grading    C 

air 

a  1    C 


$2 m    E, 

$280  0 
al  C 

2   C 

all    E 

all    S 
[00, B,    110.000  C 

all' 
(/a     B,     <A     I" 

a  1   C 

all' 

3  gravel.  1  mac.  E 
1    mac.   C 

1  .me.  C 

,    I    . 

all   E 

a 

ail    1 

80, 

all     E 

all   E 

earth    1:.  cone.  C 

11    E.   3  C 
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During     lii-ii 


Money 
spent  for 
hwy.  work 


Amt.  done  by 

contr  . 
by  employees 
C — contract 


Money 
available 

for 


Uurlne   llr.il 


Kind  &  amt.  of 


i:    -employeeH     hwy.  wk       surface    to    be    laid 


Amount   to   be 

done  by  contract 

and   by   employees 

C — contract. 

E — employees 


Kansas     I  i-.mf  InlH-il  I  : 


Osage    . . • 
Pawnee     . 

Russell    • 

Shawnee    • 


48.000 
27.000 
20.000 

3.126.78 

200.000 


perm,  gi 

2  gravel,  mi  earth 

dirt 

brick,  cone,   sand 

clay  &  earth 
1 tic  .  5  gravel 


ith 

20,000 
50.000 


Stafford 
Wa  bs 
Kentucky: 

Allen      


52,500    5  earth,  3  gravel 


tig    .  .  .. 

DB      .  .  . 

n    

Montgo 


Caldwell     

Hal  me: 

Knox     

Mnrylantl: 

Kent    

Massachusetts) 

Athol  


Essex 
Mil 

M  i-  I'  "-  '  " 


26.000 

..ii.'in" 
50.000 
45.000 


52.000 
30.000 
92.000 


300.000 
200,000 

50.000 
134.000 

42.000 


2  5,000  E 
175. 00U  (J 
20.0U0  E 
20.0 

all  E 

all  E 

12,000  (J 

gravel  E 
cone.  C 
all    E 
all  E 


all    C 
| 


1120,000 

60.000 

57.000 
99,500 

15.U0U 

350,000 
300,000 


earth 

maint. 

same    a 

5   gravel.  90   earth 

dirt 

3%  cone,  9  '/i   brick 

40  grading  &  culvrts. 


mainti'i 
'limestone 

23   grading  &  draining 

none 

i mac. 

earth   l 
mac,  gl 


26, 

100,000 
115.000 

16,000 
lndef. 

: I 


I 




Ba     250,000 

L-kinson     117,035.76 


Eaton    204.000 

Emmet      90.000 

■ ;.  'and    Traverse    .  '■  I  898.16 

Kalkaska     27,664.23 

Lapeer    150.000 

Luce    66.000 

Macomb     .- 1.000.000 

Mason     85.985.84 

Missaukee     40,500 

St.  Joseph    15.000 

Mlnnc  moIii: 

Aitkin     58.400 

Big   Stone    207.500 

Blue    Earth    217.147.76 

Brown     160.000 

Carlton     159.979.87 


3  grad.  &  mac.  3  i 

3    grading 

maintenance 
23   graded   road 

60  graded,  cone. 

drainage  structures 
13.7  fed.  aid. .70 

Parisli  rds. 

gravel 

2  cone.  1.6  mac. 

1%   u  ravel 


4   mac. 

gravel    &   cone. 

3  grav.,  2  bit.  mac.       1 

28    gravel 

21  bit,  mac,  5  gravel 

gravel 

none 

gravel 

3%   gravel 

com       12J4    gravel 
i;  gravel 
■"".  gravel 
:  i gravel 

40,000  COl 

gravel 

21   gravel.   27   top  soil 

gravel   maint. 

grading,  graveling 
&  bridges 

19   gravel,   14%    earth 


all  E 

16,000  E 

14.000  C 

all   E 

;rad.  &  mac.  E 
3  grad.  C 

all    K 

192.000  C 


150.000      grading 


1,500.000 
200,000 


all    C 

all  C 
all  C 
a"    c  78,000 

50,000 

a11   C  181.700 

a11   E  125.000 

Iml.C.  200,000 

rest  i. 
02  bit.  mac.  E       290,000 

5  E   23  (J       250.000 
-  IFUr        100.000 
60.000 
60.000 

lndef. 
75,000 

I  

126. i 

2E.  3C 
gravel  E       400.OOO 


all  la 

.all  C 

all  E 

all  C 

all  E 


a    mac. 

25  mi..  26  in.  bit.  mac. 
5    grading    &    mac.    2 
grading,   bridge 

m 

2::    bit..  300   mac  mnt. 
10  Ky.  asphalt 


75-100. graded     cone, 

drainage  structure. 
16.6  fed.  aid.    13.7grav. 

gravel  &  dirt 

5   cone 

2,300      sq.      yd.      cone. 

gravel 
bit.  mac.  gravel 


5  mac.  4  earth.  3  asp. 

pen. 

2    cone.    50    gravel.    2 

bit.    mac. 
6.5    gravel.    V4    bit. 

mac.   4.S    grading 
60   gravel 
20   travel 

gravel,    stone,    cone, 
grave) 
25  gravel 
4   mac. 

10  cone.    14   gravel 

11  gravel 
14   gravel 


600.000 
210,000 


Cottonwood 

Dakota    

Dodge    234.362.06 

Faribault     196  :::;  I  ::.. 

Goodhue    393.662.93 

Grant     1    100.000 

Hennepin    

Hubbard     30.000 

Isanti     129.463.28 


27   gravel,  23   gravel 

with    rock    top 
30    gravel 
43,594    war-bit. 
10  grading.  $%  grav. 
21   gravel 

3.5  cone.  40  gravel 

10   earth.   12 

grave] 
91.583  war.-blt. 
1.5  gravel 
9!4    grading. 

13.75  gravel 


cone  C 

14  E.   16  C 

all  C 
all  C 

100,000  E 

60,000  C 
12  gravel.  i\'-2 
earth,    E,    7 
gravel,    I  ! ■_. 
eartli    C 
all  C 
10%  E 
90%  C 
all  C 

all  C 


37  gravel  E 
rest  <" 
9  gravel  E 
rest  C 


17.-.. 

192.M(in 
250. 

140.000 

99.000 


250.000 
120.000 


20   gravel 

27  gravel.   15   topsoil 

20  grading,  25  gravel 

graveling,  bridge 

10  gravel.  10  earth 


road    work    E 
bridge  work  C 


3,000    C 
150.000   E 
all   (J 


gen.    upkeep 
dirt 

earth,    gravel 
26  rock  asphalt 
17    mac. 
10  river  gravel 

3  resurfacing,  1  mac. 
8  limestone  &  gravel 
17  gravel,  12  fed.  wk. 
repair  &   maint. 


all 

C 

all 

E 

>.     morie 

C 

a.l 

a 

all   C 

5   grading  &  mac. 

1     grading     E.     1 

grading,     bridge  C 

maint.    E,    23    C 

all  C 


aii 

C 

all 

C 

all 

c 

all 

C 

5  mac.  E.  rest  C 

90%    E,  10%  C 

bit.    mac.    &    grad. 
E.    gravel    C 
5    E.    55    C 
30%   E.  70%  C 
%    E.    %    C 
all   C 
all  C 
all    E 
all  c 
6    E.    rest    C 
3    E.    11   C 
50.000  E.  350.000  C 


10    E.    10   C 
all  C 
gravel  E,  grad..  C 

graveling  E,  br.  C 

10  gravel.  5   earth 
E.    5    earth    C 


5%   cone.  10  gravel 
14    grade.    10   gravel 


170.000 
60.000 


all  C 
0%  gravel  (J  lndef. 

rest  E 


18  %   grad..  17"  grav. 
27.3    perm,    grade,    21 

gravel 
7    mailing.   25   gravel 

5   earth.   10  gravel 
4' 42  gravel 


all 
50% 

C 
E, 

50%   C 

all 

C 

all 

E 

3,    rest 

all  c 

10    grav.  I 

C 

gravel 

E, 

grad. 

C 

gravel 

E. 

earth 

C 

all" 

all 

E 

(To  Be  Continued) 
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NEWS  OF  THE  SOCIETIES 


May  2— MILWAUKEE  CHAPTER, 
\MKi:i<  AN  ASSOCIATION  OF  ENGI- 
NEERS'.    Milwaukee.   Wis. 

May  3 —  CLEVELAND  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL  EN1GNEERS.   Engineering    Soci- 

6  May  "°9  —  HARTFORD  BRANCH, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Get-together  din- 
ner  at    City    Club. 

May  9-11  —  AMERICAN  ASSOCIA- 
TION OF  ENGINEERS.  7th  annual 
convention.      Buffalo. 

Hay  »-ll  —  NATIONAL  CONFER- 
ENCE ON  CITY  PLANNING.  Pitts- 
burgh,   Pa. 

May  9-12  — SOUTHWEST  WATER 
WORK  ASSOCIATION,  Shirwin  Hotel 
Headquarters.   Oklahoma  City,  Okla. 

Hay  10-12  —  CANADIAN  GOOD 
ROADS  ASSOCIATION.  8th  annual 
convention.  Halifax,  Can.  Secretary 
George    A.    Mclsamee,    Montreal. 

May  16-18— AMBASSADORS  &  MIN- 
ISTERS OF  WORLD  TRADE.  Con- 
ference under  auspices  of  NATIONAL 
ASSOCIATION  OF  MANUFACTUR- 
ERS.    New   York   City. 

May  17— CLEVELAND  SECTION, 
AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS.  Annual  din- 
May  17-19— NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort  Wayne.   Ind. 

May  18— BIRMINGHAM  SECTION, 
\MERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  Annual  business 
meeting.      Southern    Club. 

May  19 — EASTERN  NEW  YORK 
SECTION.  AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS.  Edison 
Club    Hall.    Schenectady. 

May  19  —  SAN  FRANCISCO  SEC- 
TION, AMERICAN  SOCIETY  OF  ME- 
CHANICAL   ENGINEERS. 

May  20  —  AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS,  370th 
meeting.  Engineering  Societies  Build- 
ing.  New    York    City. 

May  20  —  PHILADELPHIA  SEC- 
TION. AMERICAN  SOCIETY  OF  ME- 
JHANICAL  ENGINEERS.  Annual 
dinner.    Hotel    Adelphia    Roof. 

May  21  —  ATLANTA  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Joint  meeting 
With  ATLANTA  SECTION.  AMERI- 
CAN  INSTITUTE  OF  ELECTRICAL 
ENGINEERS. 

May     21  —  CENTRAL      PENNSYL- 
VANIA    SECTION.       Spring    meeting. 
College    with    headquarters    at 
University   Club. 

May    25-« — NATIONAL     INDUSTRI- 
AL TRAFFIC  LEAGUE.  Cleveland,  O 
May  23-20  —  AMERICAN   SOCIETY 
OF    MECHANICAL    ENGINEERS, 
meeting.        Congress     Hotel, 
Chicago. 

Mav  31-Jnne  S — NATIONAL  ELEC- 
TRIC LIGHT  ASSOCIATION.  Pasa- 
dena,   Cal. 

June  1.-.-17— LEAGUE  OF  MICHI- 
GAN MUNICIPALITIES.  Annual  Con- 
vention.     Kalamazoo.  Mich. 

N.-nt.  2S  (10  days) — NEW  YORK 
ELECTRICAL  EXPOSITION.  Seven- 
tv-first  Regiment  Armory,  New  York 
City. 

Oct.     11-14— INTERNATIONAL    AS- 
SOCIATION   OF    FIRE     ENGINEERS. 
1   Convention,  Atlanta.  Ga.     Ho- 
tel   Analey.     Secretai        '  J.  Mui- 

Municlpal     Building.     Denver. 

Oct.  24-8— AMERICAN  society 
FOB     MUNICIPAL    IMPROVEMENTS. 

Annual    convention.      Southern    Hotel. 
Baltimore.     Md,       Secretary,    Charles 

Carroll     Brown,     Valparaiso.     Ind. 

v>».  14-18 — AMERICVN  PUBLIC 
HEALTH        ASSOCIATION.  Annual 

meeting,     New   York    City. 


BROOKLYN     ENGINEERS'     CLUB 

At  the  meeting  of  April  21,  "Govern- 
ment Control  of  Professions  with  Par- 
ticular Reference  to  Proposed  Legisla- 
tion for  Regulating  the  Practice  of  the 
Engineering  Profession''  was  discussed 
by  William  P.  Bannister,  secretary  of 
the  State  Board  of  Examination  and 
Registration  of  Architects,  a  member  of 
the  Joint  Committee  of  the  National 
Council  of  Engineers  and  Architects, 
and  a  member  of  the  Constitutional 
Convention  of  1915. 

April  28,  "Handling  Bulk  Material  in 
Large  Quantities"  was  described  by  A. 
B.  Proal,  Jr.,  engineer  with  Robins 
Conveying  Belt  Company,  and  illus- 
trated by  moving  pictures  of  the  world's 
largest  lime  stone  plant,  the  operation 
of  a  self-unloading  boat  and  automatic 
coal  handling  machinery  at  B.  &  O. 
station. 


May  4  Ernest  E.  Howard  presented  a 
paper  on  "Vertical  Lift  Bridges,"  dis- 
cussing the  historical  development  of 
the  lift  bridge,  the  general  elements  of 
design,  and  a  detailed  description  of 
three  types — the  lifting  span,  the  lifting 
deck  and  the  combination  lifting  span 
and  lifting  deck. 

A  complete  series  of  lantern  slides 
illustrating  various  types  and  details 
was  shown,  including  views  of  the  Co- 
lumbia River  Interstate  bridge,  the 
North  Kansas  City  bridge  and  the  Har- 
riman  bridge  at  Portland,  Ore. 


The  1921  spring  meeting  of  the 
American  Society  of  Mechanical  En- 
gineers is  to  be  held  in  Chicago  May 
23-26,  at  the  Congress  Hotel. 

Well  developed  programs  will  be 
presented  by  the  professional  divisions 
of  the  society  devoted  to  Forest  Prod- 
ucts, Fuels,  Machine  Shop  Manage- 
ment, Material  Handling,  Power,  Rail- 
road, and  a  specially  important  ses- 
sion will  be  devoted  to  Training  for 
Industries.  The  Chicago  committee, 
jointly  with  the  Western  Society  of 
Engineers,  is  preparing  a  session  on 
"Chicago  as  the  Rail-Water  Gateway." 

The  application  of  material  handling 
machinery  to  road  building  has  been 
adopted  by  the  materials  handling  di- 
vision for  its  spring  meeting  program. 
The  highway  needs  of  the  country  are 
great  and  the  province  of  the  mechani- 
cal engineer  in  satisfying  these  needs 
is  well  defined.  Instead  of  excursions, 
a  number  of  moving  pictures  will  be 
shown  in  which  the  uses  of  road  build- 
ing machinery  will  be  displayed  to 
those   attending   the   meeting. 

The  program  of  papers  includes: 
"Planning  and  Organization  of  a  Road 
Tob  for  the  Mechanical  Handling  of 
Material,"  C.  D.  Curtis;  "Road  Plant 
Operations,  with  Practical  Analysis  of 
Operating  Road  Plants,"  B.  H.  Piep- 
meier;  "What  the  Contractor  Needs," 
Gen.   R.   C.  Marshall,  Jr. 

Visits  to  a  great  number  of  points 
of  engineering  interest  in  Chicago  will 
be  arranged.    Special  attention  is  being 


given  to  the  corelation  of  plant  visits 
with  the  technical  sessions. 

En  route  to  the  meeting,  the  society, 
jointly  with  the  Society  of  Automotive 
Engineers,  will  stop  at  McCook  Field 
on  Saturday,  May  21,  for  an  inspection 
of  the  facilities  of  the  field. 

On  May  27-28,  the  Friday  and  Satur- 
day following  the  meeting,  a  joint  ex- 
cursion with  the  Army  Ordnance  As- 
sociation will  proceed  to  Rock  Island 
Arsenal,  where  the  Ordnance  Division 
will  present  papers  and  enjoy  an  in- 
spection of  the  plant.  Saturday  will 
be  devoted  to  a  handicap  golf  tourna- 
ment on  the  Rock  Island  links. 

THE    ASPHALT    ASSOCIATION 

The  second  annual  convention  of  the 
Asphalt  Association,  held  at  the  asso- 
ciation headquarters  in  New  York, 
April  13,  marked  important  general  ad- 
vances in  the  road  building  and  street 
paving  field.  President  Draney  pre- 
dicted that,  unless  reactionary  pessi- 
mism grips  the  nation,  700,000  men  will 
be  needed  in  the  building  oc  the  33,000 
miles  of  new  highways  contemplated 
this  year  under  the  billion  dollar  road 
program  outlined  by  the  Federal  gov- 
ernment and  the  states  and  counties. 
Three  hundred  thousand  more  men,  he 
said,  will  be  needed  in  the  quarries, 
gravel  pits,  cement,  brick  and  asphalt 
plants  .and  factories  devoted  to  the 
manufacture  of  road  machinery.  The 
road  building  boom,  he  thought,  will 
work  great  benefit  to  the  railroads  by 
bringing  into  service  one  hundred  thou- 
sand idle  freight  cars  to  transport  one 
hundred  million  tons  of  road  materials. 
The  association  adopted  resolutions 
as  follows : 

1.  Urging  Congress  to  pass  the  Fed- 
eral aid  appropriation  of  $100,000,000, 
thus  assuring  a  continuance  of  road 
building  under  the  supervision  of 
skilled  state  and  Federal  engineers. 

2.  Urging  that  highway  management 
be  divorced  from  politics  and  all  ma- 
terials and  methods  entering  into  high- 
way construction  be  placed  in  open 
competition. 

3.  Declaring  that  every  highway  be 
required  to  show  traffic  justification 
for  its  construction,  thus  guarding 
against   waste   and    extravagance. 

4.  Memorializing  Congress  to  author- 
ize the  United  States  to  join  the  Per- 
manent International  Association  of 
Road  Congresses  made  up  the  highway 
departments  of  all  nations. 

5.  Urging  the  Interstate  Commerce 
Commission  to  authorize  a  reduction 
in  freight  rates  for  road  materials, 
thus  stimulating  the  road  building 
program. 

6.  Recommending  that  public  offi- 
cials carry  forward  road  building  pro- 
grams to  the  extent  permitted  by  ap- 
propriations available,  thus  giving  em- 
ployment to  many  hundred  thousand 
men  now  out  of  work  and  utilizing 
tens  of  thousands  of  idle  open  top 
freight  cars. 

The  new  directors  elected  were : 
Henry  Fisher.  Herbert  Spencer,  J.  R. 
Dranev,  F.  A.  Hogan,  J.  S.  Helm,  E.  J. 
Morrison,  F.  P.  Allen,  L.  M.  Law,  H. 
B.  Pullar.  G.  H.  Perkins.  W.  T.  Head- 
ley.  J.  E.  Clark,  Richard  Pebworth,  B. 
F.  Richardson  and  Michael  White. 

The  directors  elected  F.  P.  Allen  as 
vice-president  and  re-elected  J.  E. 
Pennvbacker   secretary. 
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New   Appliances 

1 1.  s>  ril.mi;  New  Machinery.    Apparatus,  Materials  and  Methods  aod  Recent  Interesting  Installation* 
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A  circular  issued  by  the  Conaut  Ma- 
chine Co.  illustrates  and  dcscril>cs  7% 
li.  p.  collapsible  loading  machine  and  5 
h.  p,  loading  machine,  both  mounted 
pn  trucks  and  useful  for  handling  coal, 
jand,  crushed  stone  and  other  loose 
and  heavy  materials,  especially  for  road 
building  purposes.  They  may  be  fitted 
with  gravel  Screening  apparatus  and 
used  with  or  without  connections  to  the 
elevating  and  screening  plant  and  stor- 


SWIVELING    LOADER  TRAVERSED 
BY    HAND    WINDLASS 

bins  made  by  the  same  company 
thai  also  supplies  the  electric  motors, 
nasoliiu-  engines,  wheels,  elevator 
buckets  and  chains  and  are  manufac- 
tractors,  trailers,  steam  roHers, 
stone  crushers  and  dump  wagons. 

i  hi  (  especially  recommend  a  swivel- 
ing  loader  of  the  same  dimensions  as 
the  collapsible  machine,  with  the  lower 
i  the  bucket  elevator  traversed  6 
feel  laterally,  by  a  hand  windlass,  en- 
li  t  ator  to  clear  its  own  path 
with  little  shoveling. 

STROUD     until     MAKING     MACHIN- 
ERY 

i  atalog  No.  21  of  Stroud  &  Co.,  il- 
lustrates elevated  graders,  wheel 
scrapers,  drag  scrapers,  little  red  wag- 
ons, blade  scrapers,  dump  carts,  high- 
way maintainers,  Fresno  scrapers, 
truck  bodies,  road  plows,  drags  for 
•  i  apers  and  bulldozers. 

l'lie  elevator  graders,  made  in  two 
sizes  to  be  hauled  by  teams  or  trac- 
tors, arc  designed  to  move  more  dirt 
per  horsepower  and  at  less  expense 
than   any  other  grader.     For  use  with 


dump  wagon  serving  ele- 

vatixh  .',i:ahi:u  machine 


the  graders  there  are  offered  little  red 
dump  wagons  of  1%-yard  capacity  and 
big  red  dump  wagons  of  3  to  5  yards 
capacity,  adapted  for  large  loads  on 
long  hauls.  These  wagons  are  provided 
with  a  ratchet  dump,  a  trailing  guide 
and  are  constructed  so  as  to  be  turned 
around  within  their  own  length. 

The  "King  of  Highways"  road  main- 
tainer  has  four  blades  held  firmly  to 
the  ground  by  eight  pushrods  giving 
them  positive  action  and  they  are  all 
lifted  by  a  master  worm  gear  that  en- 
ables them  to  be  rapidly  elevated  40 
inches  or  quickly  lowered  to  working 
position.  Each  blade  is  controlled  by  a 
smaller  worm  gear  enabling  it  to  be  set 
as  desired,  thus  conforming  to  a  hori- 
zontal or  curved  cross  section  and  as- 
suring accurate  crowning. 

The  reversible  road  machines  are 
made  with  blades  up  to  12  feet  long 
that  ,are  firmly  held  in  position  by 
screws.  The  pull  on  the  blade  is  direct 
to  the  tongue,  putting  no  strain  on  the 
frame,  while  the  rear  axles  take  care  of 
the  side  draft  so  that  the  machine  is 
always  in  line  with  the  work. 

The  adjustable  road  drag  has  two  7 
or  8-foot  blades  for  use  in  spring  in 
maintaining  good  roads  while  the  earth 
is  soft. 

There  is  a  large  line  of  bowl  drag 
scrapers,  butt  scrapers,  tongue  scrapers 
and  wheel  scrapers,  grading  plows  of 
four  sizes,  disc  plows,  marsh  fillers  and 


KING    OF    HI-WAYS    ROAD    MAINTAIN  Kit 


other   road    building   and    maintaining 
equipment 

.   AUSTIN  HOTOB  SWKEPEB 

This  is  claimed  to  be  the  latest  and 
most  sanitary  street  cleaning  machine 
on  the  market.  It  sprinkles,  sweeps, 
collects  and  transports  to  the  dump 
quickly,  silently  and  economically. 

The  specially  designed  chassis  con- 
forms to  model  A  of  the  United  States 
Government  truck  specifications  and 
the  engine  develops  41  h.  p.  It  is  spe- 
cially constructed  to  endure  severe  con- 
ditions and  hard  service. 

The  large  water  tank  and  spraying 
equipment  in  the  front  of  the  machine 
wets  the  dirt  before  sweeping  and  elim- 
inates dust. 

The  rear  or  pick-up  broom,  36  inches 
in  diameter  and  7  feet  long,  has  low 
and  high  speeds  for  regular  service  and 
for  especially  dirty  streets,  respectively. 
The  conveyor,  water  spray,  pump  and 
gutter  broom  are  operated  at  the  same 
speed  simultaneously.  The  rear  broom 
contains  175  pounds  of  bamboo  fiber  12 
inches  long,  retained  in  alignment  by 
automatically  adjustible  end  disks,  with 
spindles  running  in  oil-tight  boxes.  The 
broom  is  enclosed  in  a  steel  housing  and 
is  suspended  from  springs  regulating 
the  pressure  on  the  pavement. 

The  gutter  cleaning  broom,  42  inches 
in  diameter,  projects  5  inches  outside 
the  rear  wheels  and  is  inclined  so  as  to 
enable  the  gutter  dirt  to  be  thrown  in 
the  path  of  the  pick-up  broom.  It  has 
steel  fibers  12  inches  long  held  in  posi- 
tion by  aluminum  castings.  It  is  chain 
driven  with  self-aligning  ball  bearings 
and  is  operated  by  a  special  clutch. 

The  elevator  is  of  unique  design  espe- 
cially intended  to  eliminate  difficulties 
usual  with  elevating  graders.  It  has  a 
series  of  heavy  steel  and  rubber  sque- 
gees  continuously  moving  upward  on  a 
steel  plane  that  pick  up  the  dirt  that  is 
continuously  delivered  to  the  elevator 
and  carries  it  into  the  hopper,  handling 
earth,  stone,  slush,  broken  bottles  and 
the  like  without  difficulty.  The  elevator 
hangs  higher  than  other  types,  giving 
an  increased  clearance,  and  is  absolute- 
ly dependable. 
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The  steel  hopper  of  more  than  2 
yards  capacity  is  dumped  through  bot- 
tom doors  operated  from  the  driver's 
seat.  The  hopper  is  designed  to  be 
filled  at  about  the  same  time  that  the 
water  tank  is  emptied,  so  that  both  can 
be  emptied  and  tilled  simultaneously. 
All  shafts  have  self-aligning  bearings 
and  automatic  lubrication.  Machines 
have  already  been  installed  in  Chicago, 
in  Akron,  Ohio,  in  Rochester  and  other 
cities. 

CHAMPION   MACHINERY 

Champion  crushing,  elevating,  screen- 
ing and  conveying  machinery,  ca  alog 
published  by  the  Good  Roads  Machin- 
ery Company,  illustrates  and  describes 
the  principal  details  and  general  fea- 
tures of  the  steel  rock  crusher  mounted 
on  a  steel  frame  truck  with  folding 
type  of  wood  frame  elevator.  The  No. 
iVz  machine  has  a  10 x  20-inch  open- 
ing and  a  large  capacity  and  is  built 
for  heavy  usage. 

Telescopic  storage  bins  of  15,  20,  30 
and  40-ton  capacities  are  fitted  with 
revolving  cylinder  screens  and  load- 
ing gates,  and  are  mounted  on  wheels 
for   easy   transportation 


road  building  method  is  claimed  to  se- 
cure an  indestructible  highway  of  great 
strength  at  one-third  less  than  the 
usual  cost  and  at  a  minimum  mainte- 
nance charge. 

The  pre-cast  concrete  blocks  6  inches 
thick  are  claimed  to  have  a  compressive 
strength  three  times  as  great  as  ordi- 
nary concrete  and  to  weigh  160  pounds 
per  cubic  foot  against  110  pounds  for 
average  concrete.  They  may  be  con- 
tinuously manufactured  by  a  small 
force  operating  a  plant  that  will  pro- 
vide 100  miles  of  road  surface  and  that 
costs  no  more  than  the  plant  required 
for  building  5  miles  of  ordinary  high- 
way. 

The  blocks  are  made  of  cheap  local 
materials  shipped  to  the  site  by  truck 
or  trailer  and  put  in  position  by  the 
Ajax-On  road  paving  appliance  that  is 
provided  with  a  grading  plow  in  front, 
with  block  handling  apparatus  and  with 
horizontal  jacks  pushing  the  apapratus 
forward. 

With  advantageous  weather  condi- 
tions the  units  can  lay  700  linear  feet 
of  finished  roadway  in  one  8-hour  shift 
daily  from  April  1  to  December  1,  thus 


3ECTIONAX.    VIEW    OF    ROCK     CRUSHER 

producing  20  miles  of  18-foot  roadway 


Both  buckets  and  belt  conveyors  are 
listed,  as  are  portable  engines  and  boil- 
ers of  13  sizes  of  4  to  50  h.  p.  The 
belt  conveyor  can  be  equipped  with  a 
discharge  carrier  that  will  work  auto- 
matically back  and  forth  to  discharge 
material  evenly  along  a  given  space,  or 
set  to  discharge  material  at  any  given 
point  on  the  line  of  the  conveyor. 

The  Good  Roads  catalog  describes 
six  sizes  of  Winner  graders,  the  small- 
est for  use  with  two  horses,  and  the 
largest,  with  a  12-foot  blade  to  be 
hauled  by  a  tractor.  The  Killifer  scar- 
ifier has  five  massive  adjustable  teeth 
and  can  be  drawn  by  a  tractor  or  steam 
roller.  There  are  two  and  three-blade 
road  drags,  and  there  is  a  road  hone 
mounted  on  wheels  for  smoothing, 
leveling  and  surfacing  dirt  roads. 
There  are  Monarch  rnnd  rollers, 
oiling  and  heating  machinery,  street 
sweepers  and  sprinklers,  steer  sweep- 
ers and  portable  engines  and  boilrs. 
There  are  also  corrugated  metal  and 
interlocking  cast  iron  culvert  pipes. 

HKiii  I  LE9    \.i\\ — ON    HIOBWA1 

CONSTRUCTION 

Building  highways  with  pre-cast  con- 
crete blocks  by  the  Hercules  Ajax-On 


in  one  season. 

THE     AMERICAN     GASOLINE 
LOCOMOTIVE 

The  American  gasoline  locomotive, 
built  by  the  Hadfield-Penfield  Steel 
Company,  is  designed  for  industrial  ac- 
tivities where  a  gasoline  locomotive  is 
adaptable  and  is  simple,  reliable,  ef- 
ficient, easily  operated  and  as  nearly 
fool-proof  as  possible.  It  has  a  fric- 
tion drive,  a  Hercules  motor,  efficient' 
cooling  cistern,  telescopic  couplings, 
with  self-aligning  axle  and  drive  chain 
operation. 

It  has  a  very  strong,  rigid,  cast-iron 
frame,  a  4-cylinder,  4-cycle  Hercules 
motor  developing  23  h.  p.  at  1.000  r.  p. 
m.,  and  is  built  in  standard  sizes  of  4 
to  7  tons,  and  larger  sizes  to  special 
specifications.  The  low  sizes  are  espe- 
cially fitted  for  tunnel  service.  The  4- 
ton  machine  has  a  length  of  122  inches, 
height  of  72  inches  and  a  width  varying 
from  24  inches  to  5fi  inches,  according 
to  gauge.  Its  speed  is  up  to  12  miles 
per  hour  with  a  draw-bar  pull  at  nor- 
mal engine  speed  of  1,600  pounds. 


INDUSTRIAL  NOTES 

The  building  construction  and  indus- 
trial portions  of  the  Lakewood  Engi- 
neering Company's  line  will  hence- 
forth be  handled  by  William  H.  Hale, 
of  William  H.  Hale  &  Co.,  well  known 
equipment  dealers  of  Minneapolis.  At 
the  same  time  the  sale  of  Lakewood 
paving  equipment  will  be  conducted  by 
C.  D.  Smith,  formerly  associated  with 
Mr.  Hale,  at  the  Lakewood  Engineer- 
ing Company  office  in  Minneapolis. 

Vickers-Petters,  Ltd.,  has  opened 
new  offices  and  show  rooms  at  75B, 
Queen  Victoria  street,  London,  E.  C. 
4,  England,  for  the  exhibition  of  vari- 
ous types  of  Petter  oil  engines  and 
VickersPetter  semi-deisel  crude  oil  en- 
gines. Branch  offices  have  also  been 
opened  in  Glasgow,  Bristol  and  Dublin. 

The  Brier  Hill  Steel  Co.,  Youngs- 
town,  Ohio,  has  opened  its  Pittsburgh 
district  sales  offices,  with  Robert  C. 
Barton,  district  manager  of  sales,  in 
charge. 

The  Carmean  Electric  Company  has 
been  incorporated  with  headquarters 
at  Kansas  City,  Mo. 

The  Gardner  Machine  Co.,  of  Beloit, 
Wis.,  has  put  H.  J.  Gaum'ond,  formerly 
with  the  Federal  Machinery  Sales  Co., 
in  charge  of  the  Chicago  district. 

GEORGE     A.     JOHNSON     COMPAM 

Announcement  is  made  of  the  reor- 
ganization of  Johnson  &  Benham,  Inc., 
under  the  new  name  of  George  A. 
Johnson  Company,  the  members  of. 
which  are  George  A.  Johnson,  Nelson 
B.  Wolfe,  Harold  C.  Stevens  and 
Charles  R.   Wychoff. 

The  George  A.  Johnson  Company 
engages  in  the  professional  practice  of 
civil,  electrical  and  mechanical  engi- 
neering. 

PRICE    RKDUCTIOX 

In  keeping  with  the  general  trend  of 
prices,  Yoemans  Brothers  Company,  of 
Chicago,  pioneer  manufacturers  of 
sewage  ejectors  and  pumping  machin- 
ery, have  made  a  decided  reduction  in 
the  prices  of  their  products,  which  in- 
clude the  Shone  pneumatic  sewage  ejec- 
tor, electrically  operated  centrifugal 
sewage  ejectors,  automatic  electric 
bilge  pumps,  condensation  return 
pumps  and  horizontal  centrifugal 
pumps  for  all  purposes. 

WATERPROOFING     CONCRETE 

The  Truscon  Laboratories,  Detroit, 
will  send  free  on  application  a  copy  of 
the  new  technical  pamphlet  No.  8,  con- 
taining:  A  discussion  of  why  concrete 
requires  waterproofing  and  the  proper- 
ties an  integral  waterproofing^  must 
possess  to  operate  effectively  with  the 
natural  properties  of  concrete.  Speci- 
fications for  waterproofing  mass  con- 
crete by  integral  method.  Specifica- 
tions for  waterproofing  concrete  and 
general  masonry  structures  by  means 
of  waterproofed  plaster  coat.  Propor- 
tions and  quantities  of  waterproofing 
required. 

DEARBORN    TRICKS 

Worm  drive,  1%  and  2-ton  trucks, 
are  illustrated  in  catalog  of  the  Dear- 
horn  Truck  Co.,  who  produce  1  %  and 
2-ton  complete  trucks,  and  the  best 
form  truck  with  which  any  automobile 
car  can  be  converted  into  an  economical 
2-ton  truck. 
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Laying  Reinforced  Concrete  Sewers  in 
Bronx  Borough,  New  York 

More  than  three  miles  of  reinforced  concrete  sewer  pipe  up  to  66  inches  in- 
side diameter  cast  in  yards  and  laid  in  trenches   in   the   Borough   of   Bronx, 
New  York   City.     Four-foot  sections  assembled   in   trench   and  joints   com- 
pleted at  the  rate  of  five  minutes  each. 


The  Holland  avenue  contract  for  more  than 
one  mile  of  sewer  is  now  being  executed  by 
Charles  W.  McDonald;  and  the  contract  for 
more  than  a  mile  of  Eden  Terrace  sewer,  and 
for  similar  length  for  the  233d  Street  sewer,  is 
being  executed  by  the  Fenlack  Construction  Co. 
The  inside  diameter  of  the  Holland  Avenue  sewer 
varies  from  51  inches  to  66  inches,  while  that  of 
the  Eden  Terrace  and  233d  Street  sewers  varies 
from  24  to  57  inches  inside.  These  contracts  are 
under  the  supervision  of  the  Department  of  Sew- 
ers, Borough  of  Bronx,  New  York  City,  Col. 
Austin,  engineer  in  charge.  Work  is  being  exe- 
cuted in  accordance  with  the  standard  specifica- 
tions of  the  department  for  reinforced  pipe,  the 
pipe  used  being  manufactured  according  to  their 
regular  standards  by  the  Core  Joint  Pipe  Co., 
Inc.,  at  two  yards  established  by  the  company  in 
the  vicinity  of  these  respective  jobs. 

TRENCH    EXCAVATION 

The  trench  for  the  Holland  Street  sewer  is 
almost  wholly  in  rock  excavation,  much  of  it 
from  20  to  30  feet  deep  through  irregular  mis- 
cellaneous strata  of  limestone,  shale,  micaceous 
schist  and  decomposed  hard  and  soft  rock,  with 
the  strata  inclined  in  every  direction,  making  it 


difficult  to  drill  and  blast.  The  trench  has  an 
average  width  of  about  6  or  7  feet,  with  very 
jagged  sides  because  there  are  no  definite  planes 
of  cleavage  in  the  rock. 

For  the  Holland  Avenue  sewer  the  excavation 
is  made  in  two  lifts  or  benches,  in  each  of  which 
there  are  drilled  three  one-inch  vertical  holes  1% 
inches  diameter  at  the  bottom,  that  are  made 
with  jack  hammer  machines  at  the  rate  of  about 
22  feet  per  hour  and  are  charged  with  5  or  6 
pounds  of  60  per  cent  dynamite  cartridges.  The 
holes  are  placed  about  3yi  feet  back  from  the 
front  of  the  bench  and  the  rock  is  shattered  so 
that  little  sledging  or  block  drilling  is  necessary 
for  handling  and  removing  it.  An  average  of 
two  3-hole  shots  are  fired  daily  by  each  of  the 
four  6-men  gangs,  thus  extending  the  trench 
about  3yi  feet  per  day,  an  amount  that  governs 
the  completion  of  finished  sewer. 

The  spoil  is  loaded  by  hand  into  one-yard 
steel  tilting  buckets,  hoisted  by  a  stiff-leg  derrick, 
and  dumped  alongside,  where  it  remains  only  a 
short  time,  being  used  in  a  few  days  for  backfill 
as  fast  as  the  pipe  is  laid  in  five  or  six-section 
lengths,  thus  permitting  the  trench  to  be  back- 
filled within  40  to  60  feet  of  the  blasting  face, 
according  to  depth. 
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PROTECTING    BLASTS 

The  end  of  the  finished  sewer  is  protected  by 
a  bulkhead  of  timber,  and  the  blasts  are  covered 
by  wire  rope  mattresses  and  logs  which  effect- 
ually prevent  any  damage  by  flying  rocks.  The 
mattresses  are  made  by  the  contractor  at  the  site 
at  a  cost  very  much  less  than  it  would  require 
to  purchase  them  in  the  market.  To  make  them, 
short  iron  stakes  are  driven  about  6  inches  apart 
into  the  hard,  level  surface  of  the  ground  on 
the  four  sides  of  an  8  x  10-foot  rectangle.  Around 
them  are  wound  and  tightly  stretched  %-inch 
wire  rope,  forming  the  warp,  while  a  more  flex- 
ible -%-inch  rope  is  wound  back  and  forth  trans- 
versely, forming  the  woof  of  the  fabric.  The 
ropes  are  wound  around  the  stakes  by  hand, 
weaving  a  very  close  basketwork  pattern  and 
making  a  satisfactory  and  economical  mattress, 
which  will  last  from  two  to  six  months  when  in 
constant  use.  Worn  out  guy  and  hoist  ropes  of 
no  commercial  value  are  used  for  the  mattress, 
which  weighs  about  two  tons  and  can  be  made 
in  four  days  by  a  single  workman. 

The  drills  are  operated  by  compressed  air  from 
an  Ingersoll-Rand  compressor  having  a  capacity 
of  500  cubic  feet  of  free  air  per  minute,  which 
is  installed  at  the  contractor's  power  plant.  The 
air  is  maintained  at  a  pressure  of  about  100 
pounds  in  a  receiver  of  about  200  cubic  feet 
capacity  that  supplies  a  Leyner  tool  dressing  ma- 
chine and  four  Ingersoll-Rand  drills. 

The  sections  are  excavated  upgrade  and  there- 
fore require  little  pumping  except  in  one  or  two 
cases  where  pulsometers  are  installed.  They  re- 
quire little  or  no  sheeting  and  bracing  except 
at  the  crossing  under  the  elevated  railroad  and 
adjacent  to  buried  conduits  and  mains. 

MAKING    THE    PIPES 

The  pipe  used  in  this  work  is  that  known  as 
the  "Core  Joint"  concrete  pipe,  and  is  manufac- 
tured in  yards  obtained  for  the  purpose  near 
where  they  are  being  laid. 

The  pipes  are  cast  vertically  in  sections  4  feet 
long,  made  with  1 :2 :4  concrete  with  aggregate 
not  exceeding  1  inch  in  diameter.  The  thickness 
varies  from  3  to  6^  inches,  and  the  weight  from 
about  600  to  7,000  pounds  per  section  of  the  sizes 
used  on  these  jobs.  Each  section  is  reinforced 
by  a  4-inch  full  length  cylindrical  web  of  Amer- 
ican Steel  &  Wire  Co.'s  triangular  mesh,  concen- 
tric with  the  axis  of  the  pipe  and  at  a  minimum 
distance  of  1J4  inches  from  the  inner  surface  of 
the  pipe.  Pipes  with  a  diameter  of  48  inches  or 
more  have  a  second  similar  reinforcement  at  a 
minimum  distance  of  ljHi  inches  from  the  outer 
surface  of  the  pipe. 

The  joints   are   made   in   the  thickness  of  the 
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regular  pipe  walls,  being  flush  inside  and  outside, 
the  exterior  of  the  spigot  and  the  interior  of  the 
hub  being  recessed  so  as  to  form,  when  adjacent 
sections  are  assembled  together,  six-sided  annu- 
lar spaces,  which,  together  with  narrow  cylindri- 
cal spaces  separating  the  ends  of  the  sections, 
are  filled  with  grout  after  the  pipes  have  been  as- 
sembled and  aligned.  The  density  of  the  con- 
crete in  the  pipes  is  so  great  that  they  have  en- 
dured a  hydrostatic  test  of  40  pounds  per  square 
inch  without  any  sign  of  percolation  or  sweating. 

PIPE    MANUFACTURE 

The  pipes  for  the  Eden  Terrace  and  the  233d 
Street  sewers  are  made  in  the  Boston  Road  yard 
conveniently  located  near  the  line  of  the  233d 
Street  sewer.  Two-inch  planks  are  laid  on  the 
surface  of  the  ground  and  on  them  are  placed  the 
bottom  rings  required  for  the  female  ends  of  the 
pipes,  which  are  cast  down.  The  inside  forms 
are  assembled  on  the  rings,  after  which  the  re- 
inforcement fabric,  cut  to  required  length,  is  as- 
sembled by  hand  around  the  inner  form,  being 
easily  sprung  to  the  required  curve  and  the  ends 
wired  together  at  the  overlap,  thus  forming  a 
cylinder  of  the  exact  size  of  the  pipe  sections  and 
accurately  gauged  by  the  bottom  ring  which  the 
pipe  encloses.  When  a  double  reinforcement  is 
required,  a  second  cylinder  of  triangular  mesh 
fabric  is  assembled  in  the  same  manner,  after 
which  the  outer  form  is  put  in  position.  As  the 
reinforcing  fabric  is  received  in  rolls  having  a 
width  slightly  greater  than  the  length  of  the  pipe 
sections,  the  reinforcement  cylinder  is  conveni- 
ently shortened  to  the  exact  length  required  by 
making  two  sharp  bends  Y4  inch  apart,  in  each 
of  the  diagonal  wires  connecting  the  upper  two 
circumferential  rods  of  the  cylindrical  reinforce- 
ment, which  is  thus  quickly  reduced  in  length 
by  any  required  amount  less  than  one  inch.  This 
adjustment  is  very  easily  effected  by  a  crank 
handle  with  slotted  bit  that  engages  the  light 
wire  and  twists  it  90  degrees  or  more  with  a 
single  motion. 

The  forms  are  then  filled  with  concrete,  which 
is  thoroughly  tamped  and  rodded  with  narrow 
bars  inserted  adjacent  to  both  outer  and  inner 
form  shells  and  between  the  reinforcement  sheets, 
thus  automatically  maintaining  the  latter  in  ac- 
curate concentric  positions.  Cement  mortar  is 
then  placed  in  the  top  of  the  form  and  the  top 
joint  rings  are  pressed  down  in  it  and  compact 
it  until  it  overflows  and  insures  that  the  space 
is  thoroughly  filled  with  mortar  enclosing  the 
reinforcement  that  strengthens  the  outer  edge  of 
the  joint. 

CO     I  KITING 

The  concreting  is  done  by  a  force  of  about  6 
men  and  a  foreman,  who  cast  7  pieces  of  60-inch 
pipe  in  one  8-hour  day,  or  with  a  force  of  1C 
men  and  a  foreman  who  can  make  13  pieces  in 
one  8-hour  day.  As  the  pipe  for  all  these  con- 
tracts is  manufactured  for  the  contractors  by  the 
pipe  company,  the  latter  has  found  it  convenient 
in  establish  a  yard  at  Holland  avenue,  similar  to 
the  one  described,  and  to  cast  pipes  for  both  jobs 
by  the  same  force  operating  at  one  yard  one  day 
and   the   cither  yard   the  next  day.     This  leaves 
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48  hours  for  a  batch  of  pipes  to  set  before  the 

men  return  and  strip  them,  setting  up  the  forms 
on  an  extra  set  of  bottom  rings  and  allowing  the 
new  pipes  to  harden  for  six  days  more  before 
they  are  lifted  from  their  bases  and  moved  to  po- 
sition on  the  storage  skids,  where  they  are  al- 
lowed to  harden  at  least  6  days  longer  before 
being  laid  in  the  trench.  The  work  is  so  well 
planned  and  carefully  executed  that  practically 
100  per  cent  of  the  pipes  cast  have  been  accept- 
able to  the  inspector. 

Concrete  is  mixed  in  a  j/£-yard  Kansome  ma- 
chine mounted  on  an  elevated  platform  at  one 
end  of  the  yard  that  is  served  by  a  derrick  han- 
dling the  aggregate  and  cement,  the  former  being 
stored  on  the  ground  nearby  where  it  is  delivered 
by  automobile  trucks.  The  mixer  discharges  into 
wheelbarrows  which  deliver  the  concrete  over  a 
gangway  supported  by  trestles  set  up  as  required 
in  the  aisle  between  two  rows  of  forms. 

PIPE    FORKS 

Each  yard  is  equipped  with  about  25  complete 
forms  and  twice  as  many  bottom  rings  for  each 
size  of  pipe  manufactured  there.  The  inner  and 
outer  forms  are  made  of  No.  16  gauge  sheet  steel, 
each  cylinder  being  made,  according  to  size,  in 
2  to  4  segments,  secured  together  by  joints  made 
with  flanges  that  are  almost  instantly  engaged, 
tightened,  locked  and  released  by  a  single  move- 
ment of  the  knuckle  handle.  The  cast  iron  joint 
rings  are  each  made  in  two  or  more  segments  ac- 
cording to  diameter  and  are  connected  with  pins 
at  the  ends.  They  are  machine  finished  to  very 
accurate  dimensions  and  the  cylinder  forms  are 
thoroughly  cleaned  by  scraping  and  brushed  with 
oil  each  time  they  are  used. 

PIPE    LAYING 

From  the  storage  skids  in  the  yards  where  they 
are  manufactured  the  pipes  are  rolled  by  hand  up 
inclined  skids  to  trucks,  on  which  they  are  trans- 
ported alongside  the  trench  as  required  and  de- 
livered to  derricks,  which  lower  them  to  position 
in  the  bottom  of  the  trench.  If  they  are  too  large 
to  be  rolled  up  the  inclined  skids  by  hand,  they 
are  loaded  by  the  aid  of  a  rolling  hitch  on  the 
end  of  a  rope  operated  by  a  team  or  an  auto- 
mobile. 

In  lowering  the  pipe  sections  of 
maximum  weights  up  to  7,000 
pounds,  the}  are  easilj  handled  by 
means  of  special  hooks  made  of 
forged  bars  up  to  2'.>  inches  square, 
The  honk  has  two  parallel  legs  far 
enough  apart  to  clear  the  walls  of 
the  pipe.  The  long  leg,  going  inside 
thi  pipe,  is  nearly  as  long  as  the  pipe 
section,  and  the  short  leg  is  mih  one 
half  as  long,  or  about  2  feet  long, 
pi  o\  ided  with  a  clevis  at  the  end  that 
is  attached  to  hoisting  tackle  and  au- 
tomatically spots  the  latter  at  the 
center  of  gravity  of  the  pipe  when 
the  hook  is  slipped  as  far  as  it 
will  go    over  the  end  of  the  pipe. 

The  pipe  can  thus  be  safely  han- 
dled in  a  horizontal  position  with- 
out danger  of  slipping.     It  is  low- 


ered to  the  bed  leveled  for  it  on  the  bottom 
of  the  trench  and  the  spigot  end  is  guided 
into  the  bell  end  of  the  preceding  pipe,  and  the 
pipe  is  carefully  aligned.  The  next  section  is 
then  laid,  and  so  on,  as  many  as  seven  sections 
having  been  assembled  and  aligned  in  30  minutes. 
After  the  pipe  has  been  aligned,  a  man  enters  it 
with  a  little  cement  mortar  and  "muds"  the  in- 
terior joints,  about  Y\  inch  wide,  while  a  similar 
mil  is  performed  on  the  exterior  of  the 
joints.  Holes  about  6  inches  square  are  then 
led  in  each  joint  from  the  exterior  at  any 
convenient  point,  usually  at  the  crown  of  the 
pipe,  and  through  the  holes  is  poured  1:1  Port- 
land cement  grout  of  a  consistency  of  cream,  that 
fills  the  joints  completely,  after  which  the  pour- 
ing hole  is  plastered  up  and  the  joint  is  finished. 
The  McDonald  contract  is  being  executed  with 
an  average  force  of  about  60  men,  who  under 
favorable  circumstances  lay  about  50  feet  of  66- 
inch  sewer  per  month.  The  work  on  the  Fenlack 
contract  is  carried  on  in  a  similar  manner  at 
about  the  same  speed,  and  by  about  the  same 
number  of  men. 


Court  Powerless  to  Compel  Sewerage 

The  Supreme  Court  of  Michigan  has  ruled  that 
no  state  court  can  compel  a  municipality  to  lay 
sewers  in  any  particular  street  or  dictate  the 
manner  of  making  any  other  public  improve- 
ments. This  decision  was  rendered  in  connection 
with  an  appeal  from  a  mandamus  issued  by  the 
State  Circuit  Court  last  year,  on  the  request  of 
the  owner  of  322  lots  in  that  district,  ordering  the 
city  to  proceed  with  the  construction  of  sewers 
in  a  certain  section  of  North  Detroit.  The  Su- 
preme  Court  held  that  in  carrying  out  public 
works,  municipal  authorities  are  vested  with  a 
quasi-judicial  discretion  and  courts  have  no  power 
to  order  them  to  make  all  alike  or  to  keep  all 
in  the  same  state  of  repair. 
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Grading  Road  With  Tractors  and  Wheel 

Scrapers 

By  W.  B.  Hill,  Jr. 

Contractor  used  two  outfits  of  a  tractor  and  two  trailers  each  for  hauls  exceed- 

in^  150  feet.     Figures  of  force  employed,  dirt  moved,  etc.,  and  dynamometer 

test  of  draw-bar  pull. 


The  Dixon-Henderson  road  in  Webster  county, 
Kentucky,  is  a  Federal  Aid  project,  forming  part 
of  the  Dixie  Bee  line  running  from  Chicago  to 
Florida.  The  section  under  consideration  (Proj- 
ect 39,  Sec.  C)  is  about  five  miles  long  and  winds 
around  the  Kentucky  hills  with  few  level 
stretches,  and  with  grades  of  from  2  to  6  per  cent. 
The  contract  calls  for  moving  about  35,000 
yards  of  dirt,  putting  in  some  20  concrete  cul- 
verts and  clearing  and  grubbing  about  2J4  acres 
of  ground.  Free  haul  is  500  feet  with  an  over- 
haul of  about  13,000  feet  on  5,000  yards.  Char- 
acter of  soil  is  limestone  clay,  free  from  rock. 
The  work  is  being  done  by  Townsend,  Mitchell 
&  Carter  as  contractors. 

Work  was  started  in  September,  1920,  with 
teams  alone.  Operations  were  stopped  for  the 
year  on  December  17.  During  the  last  month 
and  a  half  "caterpillar"  tractors  and  scrapers 
were  used,  replacing  all  except  4  teams.  In  1921 
work  was  begun  on  April  4  with  the  same  equip- 
ment— two  trains,  each  consisting  of  a  5-ton  Holt 
"caterpillar"  tractor  and  two  Maney  four-wheel 
scrapers. 

The  method  of  operation  is  to  use  the  tractors 
on  hauls  of  150  feet  and  up,  and  teams  and  slip 
scrapers  on  all  of  the  shorter  hauls.  This  gives 
the  contractor  an  equipment  so  flexible  and  ef- 
ficient that  he  can  handle  any  given  condition 
with  maximum  economy. 

The  efficiency  of  teams  is  well  known  on  hauls 
of  around  100  feet,  .on  hauls  across  the  road, 
knocking  down  short  steep  banks,  filling  up  deep 
holes  and  washouts,  etc.  But  where  teams  begin 
to  cost  real  money  is  on  the  longer  hauls.  It  is 
this  condition  that  the  tractor-drawn  wheel  scrap- 
ers handle  best. 

The  following  are  typical  examples  of  the 
amount  of  dirt  these  outfits  have  moved:  Work- 
ing up  and  down  a  6  per  cent  grade  that  was  to 
be  cut  to  5  per  cent,  on  an  overhaul  of  about 
1,300  feet,  Mr.  Mitchell  found  that  one  tractor 
outfit  averaged  him  about  120  yards  a  day  and 
the  two  outfits  about  240  yards.  On  another  hill, 
of  5  per  cent  grade,  he  found  he  was  averaging 
around  200  yards  with  each  outfit  on  a  600-foot 
haul  per  10-hour  day. 

Six  men  are  employed  as  operators;  2  on  the 
tractors  and  1  on  each  of  the  4  scrapers.  On  hauls 
of  around  200  yards,  one  power  outfit  loads  180 
yards  from  the  fill ;  second  outfit  220  yards  from 
fill.  This  prevents  delays.  On  longer  hauls  this 
is  unnecessary.  One  scraper  man  is  generally 
used  to  handle  a  train  of  2  or  3  Maneys,  but  Mr. 


Mitchell  has  found  it  better  economy  to  use  one 
man  on  each  scraper  for  the  following  reasons: 
1st — They  take  better  care  of  scrapers  and  keep 
them  in  better  running  order. 

2d — They  take  a  great  interest  in  their  particu- 
lar scraper. 

3d — They   like   the  job   because   seat  is  very 
comfortable  and  work  is  not  hard. 
4th — They  can  get  a  bigger  load  per  trip. 
5th — They  can  make  a  smoother,  evener  cut. 
Oth — They  are  a  great  help  in  the  morning, 
speeding  up  work  of  greasing  tractor  and  scraper 
wheels. 

7th — They  provide  an  extra  man  for  an  emer- 
gency. 

8th — They  cost  little.  With  dirt  paid  at  the 
prevailing  rate,  and  the  extra  operator  getting 
$3,  a  few  more  yards  of  dirt  pays  his  daily  salary. 
The  road  is  about  24  feet  wide,  which  gives 
ample  room  for  passing  at  any  point.  The  trac- 
tors turn  the  scrapers  easily  within  this  radius, 
and  when  necessary  can  turn  within  18  or  20  feet. 
In  going  over  or  turning  on  soft  fills,  up  grade,  or 
through  mud,  the  tractors  have  ample  power  to 
pull  the  scrapers.  In  fact,  Mr.  Mitchell  handles 
all  of  his  tractor  operations  on  direct  gear,  rarely 
if  ever  using  low  gear  of  the  tractor,  which  gives 
approximately  twice  as  much  power. 

After  a  rain,  operations  can  be  resumed  very 
quickly  on  account  of  the  track  laying  construc- 
tion of  the  "caterpillars,"  which  gives  them  a 
firm  footing  over  soft  ground.  A  thin  cut  is  made 
to  take  off  the  top  layer  of  mud.  The  sub-soil 
then  encountered  is  dry,  and  there  are  no  further 
difficulties.  Plowing  is  unnecessary  except  in 
one  or  two  cases ;  when  making  deep  cuts  of  from 
7  to  10  feet,  it  is  sometimes  necessary  to  plow 
through  the  very  hard  clay  found  at  this  depth. 
Before  starting  work  on  any  particular  section, 
the  stakes  are  taken  out  and  set  on  one  side  of 
the  road.  Particular  attention  is  paid  to  getting 
down  to  grade  on  the  crown ;  the  sides  being  later 
finished  with  an  8-foot  blade  grader  pulled  by 
one  of  the  tractors. 

Mr.  Mitchell  has  found  that  his  four  teams 
are  particularly  useful  in  smoothing  out  the  road 
ahead  of  his  wheel  scrapers.  For  example,  on 
coming  to  a  gully  some  30  feet  wide  with  nearly 
perpendicular  banks  about  8  feet  high  that 
crossed  the  right-of-way,  he  worked  his  teams 
with  slip  scrapers  all  day,  filling  in  the  bottom 
and  plowing  the  banks  down  somewhat.  When 
he  had  made  roughly  a  25  per  cent  grade  out  of 
the  banks,  he  moved  his  teams  up  farther  ahead 
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and  put  his  tractors  and  scrapers  to  work  on  the 
fill.  As  the  two  outfits  dump  four  full  yards  on 
every  trip,  the  remainder  of  the  fill  was  made  in  a 
short  time.  Such  obstacles  as  trees,  hedges, 
stumps  and  heavy  roots  are  either  dragged  out  by 
the  tractors  or  chopped  out  by  hand. 

The  contractor  is  doing  his  own  concrete  work 
and  is  using  a  small  one-bag  mixer  for  this,  a 
foreman  and  five  laborers  being  employed  in  this 
work. 

'  PERSONNEL 

I  he  total  equipment  employed  on  this  job  is 
as  follows: 

Two  5-ton  ''caterpillar"  tractors,  4  Maney  four- 
wheel  scrapers,  4  No.  2  slip  scrapers,  1  plow,  1 
blade  grader  (8  ft.),  1  Dodge  touring  car,  1  In- 
ternational truck,  1  concrete  mixer  (1  bag),  75 
feet  of  chain  and  small  tools. 
.  The  personnel  is :  1  contractor,  2  tractor  oper- 
ators, 4  scraper  operators,  4  mule  team  drivers 
(hired  with  teams),  1  dump  man,  1  roustabout,  1 
man  for  clearing  right-of-way,  1  loader  (for 
teams),  1  truck  driver,  1  concrete  mixer  foreman, 
and  5  laborers  on  mixer. 

Below  is  given  a  table  of  capacities  showing 
amount  of  dirt  the  5-ton  "caterpillar"  has  moved 
daily,  hauling'  2  and  3  Maney  scrapers,  respec- 
tively: 

Detail  Time  Table  for  5-Ton  "Caterpi 


The  above  calculations  are  based  on  round  trip 
times,  including  over  15  per  cent  for  lost  time,  or 
more  than  l]/2  hours  per  day.  The  table  was 
made  from  operations  run  under  average  condi- 
tions on  level  ground,  and  shows  results  that  may 
be  expected  if  the  outfit  is  efficiently  handled.     • 

Below  is  shown  dynomometer  record  of  a  5- 
ton  "caterpillar"  pulling  3  Maney  four-wheel 
scrapers,  which  was  taken  February  15,  1921, 
through  a  rolling  field,  soil,  medium  "damp  clay; 
showing  all  phases  of  operation  within  drawhar 
horsepower  of  the  tractor. 


Loading    1st    scraper 

Loading    2d    scraper 

3d     scraper 

Hauling  loaded 

Maximum      ., 

Minimum     

Average     

Dumping: 

Maximum      

Minimum     

Average     

Turning  empty : 

Maximum     

Minimum      

Average    

Returning: 


Pounds  Pull  on   Draw  Bar 
mum*    Average 


£200 
5800 
6000 


4960 
4520 

48  ■  i 

2800 
1600 

2140 

3100 
1800 
2540 

1360 
960 
1160 

1500 


at  VA  mi 
at  lyi  mi 

at  3  mi 
at  3  mi 
at  3  mi 

at  3  mi 

at  3  mi 
at  3  mi 


Average    

•NOTE— The    pounds    pull    or 
scraper  is  higher  than   that   reqi 

took   up  a   load  greater  than  oni 


at  571  m 
at  571  m 

928        at  5.71  m 

draw  bar  required  to 
ired  to  load  second  and 
extra  deep  bite  wit] 
cubic  yard. 


es  per  hr. 
es  per  hr. 
es  per  hr. 

es  per  hr. 
es  per  hr. 
es  per  hr. 

es  per  hr. 

es  per  hr. 


es  per  hr. 
es  per  hr. 
es  per  hr. 

es  per  hr. 
es  per  hr. 
es  per  hr. 
load  first 
third,  be- 
pan   and 


feel 


Length  of  haul  i 
Round  trip  time 
Cubic  yards  per  trip., 
Cubic  yards  per  10-hr, 


Length  of  haul  in  fe 

Round  trip  time  

Cubic  yards  per  trip 
Cubic  yards  per  10-h 


lar"  Pulling  Two  4-Wheeled  Scrapers. 

900  1320  1800 

7  min.  25  sec.  9  mill.  50  sec.  12  min.  25  sec. 


Detail  Time  Table  for  5-Ton  "Caterpillar"  Pulling  Three  4-Wheeled   Scrapers 
300  600  '.*  XI  1320 

4  min.  45  sec.  6  min.  10  sec.  8  min.  10  sec.  10  min.  35  sec. 
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From  costs  on  four  months'  time  already  put  in 
on  the  contract,  Mr.  .Mitchell  figures  that  his 
tractor  outfit  shows  him  a  saving  of  from  20  to  25 
per  cent  over  the  cost  of  doing  the  same  work 
with  teams. 


Vehicular  Tunnel  Commission  Retires  Its 
Consulting  Engineers 

The  New  Jersey  Interstate  Bridge  and  Tunnel 
Commission  has  announced  through  its  chairman, 
T.  Albeus  Adams,  that  it  had  dismissed  its  entire 
staff  of  consulting  engineers,  comprising  Col. 
William  J.  Wilgus,  Major  John  A.  Bensel,  Pro- 
fessor William  H.  Burr,  Edward  A.  Byrne,  J.  Vi- 
pond  Davies  and  Col.  George  Watson. 

The  commission  has  for  several  weeks  been  un- 
able to  agree  with  the  New  York  Commission  on 
the  proposed  widening  of  Jersey  City  streets  for 
entrance  and  plaza  purposes  and,  in  discussing 
the  commission's  action  Mr.  Adams  said :  "The 
New  Jersey  commission  is  obliged  to  dispense 
with  the  services  of  the  consulting  board  as  at 
present  constituted,  because  of  the  conviction, 
forced  upon  it  by  recent  events,  that  some  mem- 
bers of  the  consulting  board  have  not  been  as 
unbiased  and  impartial  in  their  relations  with  the 
respective  tunnel  commissions  as  the  nature  and 
purpose  of  the  board's  employment  require.  Be- 
lieving that  the  employment  of  a  joint  consulting 
board,  for  this  reason,  has  proved  unworkable,  as 
it  certainly  has  been  unsatisfactory,  the  New 
Jersey  commission  has  determined  to  obtain  its 
own  technical  consultants,  and  trusts  that  the 
New   York  commission  will  do  likewise." 

General  Wage  Reduction 

A  review  of  reports  throughout  the  United 
States  indicate  that  in  the  19  states  from  which 
reports  are  available  there  were  about  2,000,000 
men  unemployed  May  1,  a  large  proportion  of 
them  in  the  industrial  section  of  the  eastern  and 
central  states.  Reports  from  the  other  29  states 
from  which  complete  figures  are  not  available  in- 
dicate that  the  unemployment  there  will  bring  the 
total  in  the  country  up  to  at  least  3,000,000. 

There  is  throughout  the  country  a  general  ten- 
dency .for  the  reduction  of  wages,  that  is,  of 
course,  considerably  facilitated  by  the  unemploy- 
ment, although  in  the  cast  there  is  a  general  feel- 
ing on  the  part  of  labor  that  the  peak  of  unem- 
ployment has  been  reached  and  a  spirit  of  resist- 

1 1  the  cut.  Action  of  the  railroad  board  and 
the  steel  industry  insure  reduction  in  very  large 
interests  that  will,  of  course,  greatly  strengthen 
the  movement  throughout  the  country.  Strong 
resistance  to  the  absolutely  necessary  cut  in  the 
wages  of  marine  workers  has  led  to  a  serious 
walk-out   or   strike   that    was   anticipated   by   the 

I   States  Marine  Board  and  the   Standard 

mpany,  both  of  which  expect  to  be  able  to 
operate  a  considerable  part  of  their  fleets  by  sea- 
men, engineers  and  captains  recruited  from  the 

■  loyed  or  from  qualified  men  working  at 
present  in  other  capacities. 

In  the  west,  south  and  central  states,  wage  cuts 
have  alreadj    been  effected  in  a  number  of  im- 


portant factories.  In  New  England  the  wages  of 
printers  and  street  railway  employees  have  been 
reduced   simultaneously   with  rates. 

In  Boston  16,000  men  are  idle  in  the  building 
trade  and  several  other  cities  announce  an  in- 
tended cut  of  20  per  cent  in  wages.  In  New 
\  ork  State  the  traction  companies  and  builders 
will  cut  wages.  In  Pennsylvania  wages  in  many 
cases  have  been  cut  but  those  in  the  coal  indus- 
try have  been  maintained  because  of  agreements 
having  another  year  to  run.  Workers  in  ship- 
yards have  accepted  a  reduction  of  10  per  cent. 
In  Illinois  there  are  fewer  strikes  than  usual  and 
labor  leaders  are  reported  as  fearing  lock-outs  by 
manufacturers.  In  North  Dakota  farm  wages 
will  be  cut  35  per  cent  this  season.  In  Iowa  about 
60  per  cent  of  the  30,000  normally  employed  in 
the  building  trade  are  idle. 

Statistics  published  by  the  United  States  De- 
partment of  Labor  show  that  in  14  important  in- 
dustries the  pay  rolls  for  March,  1921,  were  much 
less  than  for  March,  1920.  In  the  iron  and  steel 
works  the  decrease  is  44.2  per  cent.  None  of 
the  other  decreases  is  directly  related  to  build- 
ing and  construction  interests.  The  decreases 
are  partly  due  to  smaller  forces  employed,  and 
partly  due  to  lower  wages. 


Federal  Aid  Highway  Construction 

The  Chamber  of  Commerce  of  the  United 
States,  in  convention  at  Atlantic  City,  gave  seri- 
ous consideration  to  the  highway  situation,  and 
resolved  that:  In  order  that  funds  now  to  be 
spent  for  highway  construction  may  adequately 
serve  the  economic  purposes  which  are  becom- 
ing clearly  recognized,  bonds  should  be  issued 
by  states  and  territories,  counties  or  municipal- 
ities, and  federal  assistance  furnished,  only  for 
portions  of  highway  construction  which  are  rea- 
sonably  enduring   and   permanent   in    character. 

Federal  appropriations  should  be  made  only  for 
assistance  to  state  highways  which  will  become 
a  part  of  an  interstate  system. 

Federal  assistance  should  be  continued  only 
to  those  states  which  adequately  maintain  high- 
ways for  which  there  has  been  federal  aid. 

Most  careful  study  should  be  made  by  the  fed- 
eral government  in  co-operation  with  state  gov- 
ernments as  to  routes,  the  probable  character  of 
service  over  such  routes,  and  the  best  form  of 
construction  to  meet  such  service.  These  studies 
hould  include  ultimate  eci  momies  of  location  and 
de  sign. 


Obtaining  Bonds  by  Misrepresentation 

An  amendment  to  Chapter  306  of  the  New  York 
State  Penal  Code  has  been  enacted  to  make  lar- 
ceny include  obtaining  surety  bonds  by  false 
ial  statements.  The  pest  of  the  contract- 
ing business  has  long  been  the  "shoe-sti 
gambler  who  camouflages  insufficient  assets  be- 
hind big  surety  bonds,  obtained  through  misrep- 
resentation. Hereafter,  in  New  York  State,  this 
practice  will  be  punishable  "by  imprisonment  for 
not  more  than  one  year  or  by  a  fine  of  not  more 
than  one  thousand  dollars,  or  both." 
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Public  Works  Booming 

In  spite  of  the  hesitation  of  some  public  officials 
to  begin  construction  work  at  the  present  time, 
the  past  month  has  shown  that  these  are  appar- 
ently in  the  minority  and  that  a  great  main  cities. 
counties  and  states  believe  it  wise  to  contract  at 
once  for  public  works  of  various  kinds. 

Public  Works  collects  data  concerning  con- 
tracts let  throughout  the  country.  While  our  rec- 
ords are  probably  more  complete  than  any  others 
collected,  undoubtedly  quite  a  number- of  con- 
tracts are  let  concerning  which  we  receive  no  in- 
formation. Also,  no  attention  is  paid  to  contracts 
of  less  than  $5,000  or  $10,000,  and  there  are  a 
great   many    smaller   than    this.      It    is   possible, 


therefore,  that  our  figui 
25  per  cent  to  50  per  cent  to  r< 
for  the  entire  country.     As  an 
tendency  of  the  time  we  m 
for  the  four  weeks  ending  April   31  ). 
part  of  the  work  j-  that  connected 
and  road-,  water  supply,  seweragi   ai 
and  bridges,  ami  including  these  items  alone,  dur- 
ing the  week  ending  April  9  our  records  showed 
contracts  awarded  amounting  to  ■_.  "        ~~~.  The 
following  week  the  total    was  S22. 5 10,905.     The 
third  week  it  was  S25.331.057,  and  the  fourth  week 
the  total  was  $34,694,006.    This  gives  a  total  for 
our  weeks  of  more  than  $105,000,000,  and  for 
tea -on-  stated  above  it  is  possible  that  the  totals 
of  the  contracts  let   during  that  period  will   ap- 
proximate S140.000.000. 

Considering  the  classes  of  work  contracted  for, 
we  find  the  totals  for  street  and  road  work  for 
the  four  weeks  in  question  were  S72, 297,406;  the 
water  supply  contracts  totaled  $9,l<d.3o3  ;  the  sew- 
erage and  sanitation  work,  $15,141,466;  and  the 
total  for  bridges  was  $8,726,090. 

Dividing  the  total  for  each  class  by  the  num- 
ber of  contracts  for  that  class  in  order  to  obtain 
the  average  size  of  the  contracts  under  each  head, 
we  find  that  the  average  of  the  four  weeks  for 
street  and  road  work  was  $1 13,319  ;  for  water  sup- 
ply, $81,074;  for  sewerage  and  sanitation,  $98,964; 
and  for  bridges  the  average  was  $70,371. 

While  these  figures  seem  large,  they  merely  in- 
dicate a  beginning  of  the  season  rather  than  the 
peak  of  it.  For  instance,  they  include  something 
under  $85,000,000  worth  of  street  and  road  work, 
whereas  there  is  known  to  be  more  than  ten  times 
this  amount  of  work  ready  to  be  let  for  this  sea- 
son. The  same  is  probably  true  of  work  con- 
nected with  water  supply  systems,  sewerage  and 
bridges. 

It  is  known  that  there  is  billions  of  dollars' 
worth  of  public  work  waiting  to  be  done,  and  in 
most  cases  those  in  charge  are  ready  to  let  the 
contract  if  they  believe  they  can  get  reasonable 
prices.  It  would  therefore  seem  to  be  up  to  the 
dealers  in  materials  and  to  labor,  and  to  contrac- 
tors who  must  base  their  bids  upon  these,  to  make 
prices  that  will  be  acceptable  to  the  public  of- 
ficials; and  if  they  do  so,  all  will  find  themselves 
with  as  much  business  on  their,  hands  as  they  can 
possibly  undertake  during  the  building  season. 


Garbage  Reduction  Uncertainties 
Two  or  three  years  ago  cities  and  private  com- 
panies utilizing  the  saleable  portions  of  garbage 
by  means  of  reduction  plants  were  making  a 
profit  if  such  is  ever  possible,  as  they  were  re- 
cei\  ing  unprecedented]}-  high  prices  for  the  grease 
and  tankage  sold.  For  instance,  in  1918  the  Phil- 
adelphia price  of  grease  was  as  high  as  11'  1  cents 
a  pound  and  tankage  was  $11  a  ton. 

Since  the  war.  however,  prices  of  both  of  these 
have  fallen  and  a  few  weeks  ago  the  market  price 
of  garbage  grease  was  2-<4  cents  a  pound  and  that 
of  tankage  was  S3  a  ton.  Some  report  even  lower 
prices.  For  instance,  in  a  letter  to  the  mayor  of 
Boston  in  which  it  was  asking  relief  from  its 
contract  with  the  city   for  disposing  of  the  city's 
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garbage,  the  president  of  the  Boston  Develop- 
ment and  Sanitary  Company  wrote:  "The  best 
offer  that  I  could  obtain  last  week  for  our  grease 
was  2  cents  a  pound.  The  cost  of  manufacturing 
is  7]/2  cents  a  pound,  inclusive  of  overhead,  in- 
surance, depreciation  and  maintenance.  Tank- 
age can  no  longer  be  manufactured  as  there  is 
absolutely  no  market,  all  fertilizer  manufactur- 
ers' store-houses  being  filled." 

Even  though  the  situation  may  not  generally 
be  as  dark  as  this,  those  who  are  considering  the 
adoption  of  reduction  as  a  means  of  disposing  of 
sewage  should  not  be  misled  by  reference  to 
prices  received  in  the  past,  but  should  realize  that 
in  the  future  they  cannot  expect  to  receive  more 
than  20  per  cent  to  50  per  cent  of  the  high  prices 
of  war  time.  Operating  costs  of  course  have  di- 
minished also,  but  not  in  proportion  to  the  de- 
crease in  the  prices  obtainable  for  reduction 
products. 

Grease  at  2  cents  a  pound  and  allowing  50 
pounds  per  ton,  and  tankage  at  $5  per  ton  and 
allowing  200  pounds  of  tankage  per  ton  of  garb- 
age would  give  a  return  of  $1.50  per  ton  of  garb- 
age treated  in  a  reduction  plant.  These  are  per- 
haps lower  prices  than  can  be  obtainable  at  pres- 
ent, although  higher  than  it  was  claimed  by  the 
Boston  company  that  it  could  obtain  ;  but  not  very 
much  lower  than  several  plants  were  receiving 
the  early  part  of  this  year,  and  probably  not 
lower  than  should  be  figured  on  in  estimating 
the  financial  features  of  a  proposed  reduction 
plant.  Either  operation  alone,  or  interest,  depre- 
ciation, insurance  and  other  fixed  charges  alone, 
would  probably  exceed  this  amount.  If  these 
figures  are  even  approximately  correct,  the  re- 
duction process  largely  loses  its  attractiveness  as 
a.  means  of  securing  revenue  from  garbage  dis- 
posal, or  even  of  greatly  reducing  its  cost. 


Street  Cleaning  by  Philadelphia 

Since  the  first  of  the  year,  Philadelphia  has 
been  cleaning  two  of  its  street  cleaning  districts 
by  municipal  forces,  as  stated  in  our  issue  of 
January  22,  1921.  Officials  of  the  highway  bu- 
reau are  reported  as  saying  that  there  is  no  ques- 
tion that  streets  in  these  two  districts  are  cleaner 
than  they  have  been  for  many  years  and  also  that 
this  has  had  its  effect  on  the  contractors  who  are 
cleaning  the  other  districts  so  that  the  city  as  a 
whole  is  better  cleaned  than  it  was  when  contrac- 
tors were  doing  all  of  the  street  cleaning.  Chief 
Fred.  C.  Dunlap  and  J.  H.  Meeson,  principal  as- 
sistant engineer  in  charge  of  street  cleaning,  state 
positively  that  the  municipal  cleaning  also  costs 
less  than  that  done  by  contract.  Bids  for  clean- 
ing these  two  districts  amounted  to  $1,485,668. 
The  city  appropriated  $1,285,000  for  cleaning  the 
same  districts  and  the  officials  say  that  they  can 
keep  within  that  figure,  notwithstanding  that  the 
pay  of  the  block  men  has  been  increased  over  that 
paid  by  the  contractors  and  that  it  was  necessary 
for  the  municipality  to  organize  an  entirely  new 
force,  obtain  equipment  and  develop  a  new  o 
ization. 

One  of  the  advantages  of  municipal  cleaning  is 
shown  by  the  fact  that  this  year,  with  an  early 


spring,  night  cleaning  in  the  central  section  of 
the  city  was  started  a  month  earlier  than  was 
customary  under  the  contract  system,  or  prob- 
ably than  it  would  have  been  had  a  contract  been 
in  force  fixing  the  date  on  which  such  cleaning 
should  begin. 

The  Philadelphia  officials  find,  as  do  those  of 
other  cities,  that  one  of  the  greatest  difficulties 
in  keeping  streets  clean  is  the  failure  of  co-opera- 
tion  by  the  citizens,  who  continually  throw  on 
them  rubbish  of  all  kinds,  from  matches  to  ashes, 
and  especially  paper  of  various  kinds. 


Boosting  a  Water  Works 
Intake 

The  use  of  a  booster  pump  between  the  intake 
crib  of  a  water  works  plant  and  the  main  pump- 
ing plant  is  an  unusual  construction  which  was 
adopted  by  Geneva,  Switzerland,  as  described  by 
Monsieur  A.  Betant,  engineer  of  the  Geneva  wa- 
ter works,  in  a  paper  presented  to  the  New  Eng- 
land Water  Works  Association  through  Profes- 
sor George  C.  Whipple. 

The  city,  which  has  a  population  of  about  148,- 
000,  is  supplied  with  unfiltered  water  from  Lake 
Geneva.  The  water  enters  through  an  intake 
crib  in  about  49  feet  of  water  at  a  distance  of 
1.55  miles  from  the  harbor  jetties  and  0.8  mile 
from  the  shore  immediately  opposite.  From  the 
intake  crib  to  the  pumping  station  the  water  flows 
through  a  48-inch  pipe  12,000  feet  long,  laid  on 
the  bottom  of  the  lake  and  of  the  Rhone  river  on 
which  the  pumping  station  is  located.  The  wa- 
ter is  pumped  by  means  of  hydraulic  turbines  of 
3,000  horsepower  capacity,  power  being  supplied 
by  the  river  Rhone. 

Up  to  a  few  years  ago,  water  flowed  by  gravity 
to  the  pumping  station,  the  intake  pipe  having  a 
capacity  of  between  13.7  and  18.3  million  gallons 
a  day.  In  1913  it  became  necessary,  because  of  • 
the  increase  in  water  consumption,  to  enlarge  the 
capacity  of  the  conduit  to  25.2  million  gallons  a 
dav.  Instead  of  laying  a  larger  or  a  supplemen- 
tary conduit,  this  increase  in  delivery  was  ac- 
complished by  installing  an  electrically  operated 
centrifugal  pump  in  the  line  of  the  intake  con- 
duit, at  a  point  where  the  bottom  of  the  lake  is 
13  feet  below  the  surface.  The  pumps  located  at 
this  point  not  only  increase  the  discharge  of  the 
conduit  to  the  main  pumping  plant,  but,  by  plac- 
ing this  section  of  the  conduit  under  pressure, 
prohibit  the  access  through  any  leaking  joint  in 
the  conduit  of  the  water  of  the  Rhone  river,  which 
is  considerably  more  impure  than  that  of  the 
lake  at  the  intake  crib. 

In  installing  this  booster  plant,  a  sheet  iron 
caisson  23  feet  in  diameter  at  the  base  was  con- 
structed on  shore  and  floated  to  the  pump  site 
and  there  sunk  by  filling  it  with  concrete,  until 
it  rested  on  the  level  bottom  of  the  lake.  It  was 
then  secured  by  16  anchor  piles  driven  around  the 
circumference.'  The  caisson  was  placed  about  50 
feet  to  one  side  of  the  intake  conduit.     In  con- 
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creting  the  caisson,  a  central  chamber  was  left 
and  in  tbis  a  pump  and  motor  were  mounted, 
direct  connected  by  a  vertical  shaft,  the  pump 
having  a  capacity  of  about  25  million  gallons  per 
day  against  a  head  of  10  feet  at  200  r.  p.  m.  After 
sinking  the  caisson,  a  33-foot  section  of  the  con- 
duit directly  opposite  the  caisson  was  replaced 
by  two  special  castings  containing  "Y"  branches, 
a  check  valve  beinp-  inserted  between  them,  which 
permitted  the  pressure  to  adjust  itself  automatic- 
ally when  the  pump  was  started ;  these  branches 
being  connected  to  the  suction  and  discharge  of 
the  pump  by  means  of  36-inch  cast  iron  pipes 
passing  through  the  wall  of  the  caisson. 

Electricity  for  operating  the  pump  is  provided 
by  a  special  generator  at  the  hydro-electric  sta- 
tion, an  independent  cable  connecting  this  with 
the  booster  pump.  The  pump  is  therefore  under 
entire  control  from  the  station  and  it  is  not  neces- 
sary to  visit  it  oftener  than  once  a  month,  when 
the  pump  and  motor  are  oiled.  This  installation 
has  been  in  regular  operation  since  June,  1914. 

Equitable  Pay  for  Federal  Employees 

Employees  in  the  various  departments  of  the 
United  States  government,  including  the  engi- 
neers in  various  bureaus  by  which  public  works 
are  executed,  feel  considerable  satisfaction  over 
a  recent  committee  report  of  the  Chamber  of 
Commerce  of  the  United  States,  recommending 
"adequate  and  equitable  pay  for  the  army  of 
more  than  half  a  million  government  employees 
as  one  of  the  series  of  proposals  for  the  complete 
recasting  of  the  federal  civil  service."  Some  time 
ago  the  National  Federation  of  Federal  Em- 
ployees made  recommendations  along  these  lines 
and  the  president  of  that  federation,  Luther  C. 
Steward,  expresses  gratification  that  the  recom- 
mendation of  the  Chamber  of  Commerce  of  the 
United  States  is  identical  in  eight  of  its  nine 
points  with  the  reclassification  program  advo- 
cated by  the  federation: 

The  committee  of  the  Chamber  of  Commerce 
on  April  24  sent  the  recommendation  referred 
to  to  a  referendum  vote  of  the  1,400  industrial 
and  commercial  organizations  in  its  membership. 
The  recommendations  to  be  voted  on  are  as 
follows : 

I.  The  present  system  under  which  personnel  for  the 
federal  civil  service  is  secured  and  managed  should  be 
recast. 

II.  Adequate  and  uniform  pay  under  essentially  like 
conditions  should  be  established  as  a  fundamental  principle 
for  the  federal  civil  service  through  reclassification  and 
regrading. 

III.  Reclassification  should  be  by  statute  based  on  inves- 
tigations already  made  and  further  investigation  by  the 
Civil  Service  Commission. 

IV.  Reclassification  should  be  installed  by  the  Civil 
Service  Commission  and  the  Budget  Bureau  and  current 
correction  made  by  Congress  aided  by  these  agencies. 

V.  Promotion  should  be  given  statutory  recognition  as 
the  preferred  method  for  filling  vacancies,  with  lines  of 
promotion  clearly  defined  and  promotions  made  upon  the 
basis  of  proved  merit  under  civil  service  regulations. 

VI.  All  administrative  officers  not  responsible  for  de- 
termining policies  should  be  included  under  civil  service 
rules. 

VII.  Transfers  between  departments  should  be  regu- 
lated by  executive  orders  consistent  with  the  civil  service 
law. 


VIII.  Efficiency  records  should  be  developed  by  the  Civil 
Service  Commission. 

IX.  Removal  of  an  employee  should  be  possible  upon  a 
written  statement  of  reasons  to  the  employee  with  oppor- 
tunity for  written  reply,  but  without  right  of  appeal  above 
the  head  of  the  department. 


Loading  Test  on  a  Bridge  Foundation  Pile 

The  bridge  carrying  Black  street,  Hamilton, 
Ohio,  across  the  Miami  river,  has  seven  93-foot 
concrete  arch  spans  supported  on  concrete  piers 
with  pile  foundations  about  16  feet  below  the 
river  bed.  The  24  x  62-foot  footings  are  sup- 
ported by  150  20-foot  wooden  piles  spaced  3  feet 
apart  in  each  direction  and  driven  to  a  penetra- 
tion of  18  feet  in  sand  and  gravel  by  a  3,800- 
pound  No.  3  Vulcan  steam  hammer  operated  in 
leads  swung  from  the  70-foot  boom  of  a  Bucyrus 
drag-line  caterpillar  excavating  machine. 

One  of  the  piles,  8  inches  in  diameter  at  the 
butt  and  19  feet  long,  was  driven  to  a  penetra- 
tion of  16  feet  and  to  a  refusal  of  l/z  inch  under 
the  last  blow  of  the  hammer.  It  was  subjected 
fur  three  days  to  a  test  load  of  30  tons  of  pig 
iron  which  produced  only  j4'-inch  ultimate  com- 
pression and  settlement. 

The  top  of  the  pile  was  sawed  off  horizontally 
about  3  feet  above  the  bottom  of  the  excavation 
and  was  capped  with  a  steel  p'ate  affording  bear- 
ing for  a  12  x  12-inch  horizontal  timber  7  feet 
long  supporting  the  7  x  7-foot  loading  platform 
knee  braced  to  the  pile.  The  platform  was  addi- 
tionally supported  by  temporary  jack  screws  until 
the  pig  iron  had  been  piled  on  it,  when  the  jack 
screws  were  released,  transferring  the  entire  load 
to  the  pile  and  producing  some  compression  in  the 
timber  of  the  platform  and  of  the  pile  which  was 
included  in  the  ;K-inch  platform  settlement  re- 
corded. 


Bituminous  Paving  for  Japan 

Professor  T.  Takakuwa,  of  Kiriu  University, 
Tokio,  Japan,  a  commissioner  for  the  Japanese 
government,  who  has  spent  more  than  a  year  in- 
vestigating street  improvements  in  America  and 
Europe,  is  now  on  his  way  across  the  United 
States  with  the  expectation  of  reaching  Japan 
within  the  next  tew  weeks.  He  states  as  his 
opinion  that  asphalt  should  be  adopted  very 
largely  for  paving  the  streets  and  roads  of  his 
country. 

Several  years  ago  some  asphalt  pavement  was 
laid  in  Tokio,  but  in  a  ridiculously  primitive  man- 
ner and  without  any  mechanical  equipment,  and 
naturally  proved  to  be  a  failure.  Many  engineers 
in  Japan  are  in  favor  of  wood  block  pavement. 
However,  although  there  is  considerable  timber 
in  the  country,  it  is  being  used  up  at  about  double 
the  rate  at  which  it  is  being  grown.  Professor 
Takakuwa  expects  to  recommend  the  adoption  of 
bituminous  pavement  and  laying  it  by  means  of 
modern  equipment,  such  as  is  used  in  the  United 
States.  It  is  expected  that  Tokio  will  begin  lay- 
ing new  pavements  throughout  the  city  before 
summer  of  this  year  and  that  Osaka  and  other  of 
the  principal  cities  will  begin  paving  in  the  im- 
mediate future,  possibly  this  year. 
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Money 
spent  for 
County  and  State       hwy.  work 


Kind  and  amount 
ot  surface  laid 


Amt.  done  by 

contract  &         Money 

by  employees  available 

C — contract  for 

E — employees  hwy.  wk. 


During   lU-'l 


Amount   to    be 

done  by  contract 

and    by   employees 

C — contract; 

E — employees 


IllllM-snt.'i     14-niill 

Jackson    

Kandiyohi     .  . . . 

Lac  Qui  Parle 


aed) : 

(204,000 

350,000 


20    gravel 

4   cone,  15   grading 

20   gravel 
73  gravel,  2 


graded 


Lincoln     62,855.75 

Lyon    292,115.85 


McLeotl     120,925.  15 

Millelacs     566.993.44 

Nicollet    65.866.77 

Nobles     514, 000 

Pone     200,  noo 

Redwood    213.942.27 

Roseau      I.v7..4.;j 

Stearns    150.000 

Steele    60.962 

Stevens     337,493.36 


7    gravel 

21  grading.  21.44 

gravel 
240,000   gravel, 
140,000   earth 
14   gravel 
43,000  cu.  yds.  gra 


all  E 
grad.  &  grav.  E 
pavement  C 
all  grading. 
35  gravel  E, 
48  gravel  C 
all   C 
grad.  &  maint.  E 
grav..  bdgs.,  etc.,  C 
all   C 

all  C 

10.000  cu.yds.E 


33,000  C 
all    E 
8  gravel  E 

rest  C 
grade  E 


6  gravel 

6    cone,    15    gravel, 

30    grad. 
16  gravel,  8  grade  grade  E 

grade  &  gravel  C 
48  gravel  (0%   E 

$2,032.51  E 


10,000    gravel 

4    grading.    2% 

gravel 
4.499   cem.    cone,    15.04 

gravel,    IS   earth 


all  E 

gravel  E 

grading  C 

all   C 


Swift  .  . 
Wadena 
Winona 


342.199.62 
40,000 
150,000 

98,000 


4  grav.,  8  dirt  E 

12  grav..  6  con.  C 

30,000   E 

10.000  C 

50%  E 

50%  C 

all  C 


Harrison 
Lafayette 


Lowndes 
Missouri: 

Butler 
Caldwell 
Carter     . 
Cedar    . . 
Clark     . . 


'"-000  52.700   cone,   bridges 

rest   gravel 

100.000  mac. 

50.000  repair   &    maint. 

120,000  grading,  bridges 

40  000  dirt 

dirt 

45,000  dirt 


Cooper    

Henry     

Lincoln     

Macon    20,000 

Mississippi     


Monroe 
Ozark 
Perry 
Putnam 

Halls     .  . 


75.000 
60.000 
37,200 
to  35.000 
166.000 

52,000 

5.000 

18.000 

none 

39.754.42 


brick,    cone,,    bit. 

earth,    maint. 

10.000  culvts.  &  bridges 

none 

5^    cone. 

100    graded    earth 

none 

3  rock  &  gravel 


50.000  E 
82.000  C 
all  C 

all'E 
all  E 
all  E 
all  E 
grading  E 
bridges  C 
all  C 
all    E 


175  E 
40  C.  re*t  E 
all   E 


Sehuvler 
St.  Clair 
St.  Tjouis 
Sullivan 


Hill  .... 
Madison 
Meagher 


252  graded 

8  170     none 
8,747.73     dirt 

so  805    war.-blt. 
40,000     graded   earth   & 
bridges 

«•>  f»n    4   mac.  10  earth 

lot;  n<\«    4  grav..  25  dirt,  maint. 
350.000     27  gravel.    20    dirt 

200  000     19   gravel.   20   earth 
85  onn     earth    roads 

450.000     130  earth.  3  grav.  Vt  con. 


14   gravel 

8    grading.    4   gravel. 

$20  000    maint. 
r.o.ono   dirt.    100,000 

gravel 
culverts,   maint. 

44    grading.    5   earth 
5    gravel,    earth 


all   E 
all   E 


2  grading  C 
rest  E 
all   E 
dirt    E 
gravel  C 
all    E 
60,000  E 
25.000  r 


all   C 


175.000 

90,102.93 

160  000 

3flo  ess  r,n 


'5  no 


dirt 

22  earth,  3%  gravel 


198,000     i   gravel,  rest  dirt 


Teton 
Valley 


125.000  E 
50.000  C 
all   E 

20.000  E 

Mo.ooo  r 

75%  C.  r/>st  E 

large  mis  c 

rest  E 

80,000  E 

118  000  C 

all   C 

all    E 


1  I  grading,  20  gra  v.l  all   E 

2  cone,  20  grading.  20  2    cone  C,    rest   E 
gravel 

50  grading  all  E 


12    grading  %    E,    rest    C 

18^.2       graveling,        25  grading   E,    rest   C 

grad'g,    br.  &   culvt. 

$250,000  gravel,  *150,-  all  C 

000   earth 
8.5  grading.  14  gravel  10  gravel  E,    rest  C 
all  C 


90.000      8    dirt 

20   grading,   20   gravel 


120,000 
195.000 
110,000 
150.000 
142,000 

50,000 

85,000 

200.000 


3'/2    F.A.P.,   C   grading 

40     graveling 

14    gravel.   4   earth 

10.000    clay    sand,    15.- 

000  gravel 
17  grading  &  gravel'g 

5.501  cem.  cone,  2 
graveling  &  grad- 
ing. 12  earth 

maint.    &   repair 

1-2    sand    clay 

5    cone.    150    maint. 


12   gravel  surface 
11.8    gravel,    30    grad- 
ed earth 


50%  E,  50%    C 

all  C 

all   E 

graveling    E, 

grading    C 

2   gravel   E,   rest  C 

all   E 
most  E 
maint.   E.    rest   C 


150.000      80    grading   &   surfac- 
ing with    sand   clay 
30,000      10.000     gravel,     20.000 

cone  bridge 
50.000     mac. 


250.000 

150,000 

60,000 

loo.ooo 

75.000 


2   fed.   aid   projects 
grading,   bridges 
19    dirt 


14   dirt,    10   gravel 


bit.   mac,   brick,   tarv. 
28    earth,    14    gravel 


all  C 

gravel  E,    bridge  C 

all  C 

all  E 

90.000    E.    60,000    C 

Indef. 

some   C 

all  C 


160.000 
Mi, linn 
24,000 
60.000 
60,000 


hard    surfacing 

9.8  cone,  6.93  cone  & 

gravel   shoulders 
7%   gravel,  rest  earth 
20    binding 
rock    &    gravel 
10    grading   &    bridg'g 
2.6  finishing  to  grade, 

11    grading.   2   graV. 
none 


all  C 


20,000   E.   110.000  C 
all  C 


all  E 


25.000      earth.   $14,000  bridges 


30.000 

110.000 
none 

50,000 
55.000 


all   E 

culvts. &brdgs.    bridges   C,    rest   E 


maint..   drnge.   struct, 
regrading  earth 


300,000      60   earth.   5   gravel. 


fiO.Ool) 

2110,000 


200.000 

50.000 

60.000 

12.000 
30,000 


50.000       dfr"t,       150.000 
gravel 


Fen".    Aid   Proj. 


finish    wk.    under  wa? 
30  grade.  5  gravel 


116.000      const.    &    maint. 


165.000 
r,o.ooo 


all 

E 

all 

E 

all 

C 

all 

E 

all 

C 

all 

E 

all 

E 

all 

C 

all 

C 

large 

fills 

0, 

,urk 

K 

41. 

000 

C 

75.000 

E 

all 

c 

all 

K 
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Money 
spent  for 
County  and  State      hwy.  work 


During      llll-ll 


icTamo 
of  surface  la 


Amt   done  by 

contract  & 

by  employees 

£ — contract 

E — employees 


During    1U-I 


for 
hwy.  »k. 


■uid   i 

_ 

* 


loiiiniiii   (continued); 

Wheatland     


Yellowstone 


50.000 


20    gravel 


Hebmakni 

tiiope    

Dakota    s.£ 

Deuel    »• 

4" 

Hooker    25. 

Knox    1100.000 

Morrill    60.000 

Otoe     219.173.15 


claj    .\ 

earth  grading 


pa  trol  of  roads 
Band  claj 

i..   2  gravel 


Sherman     .  .  . 
\\  .,  )  -  I 
Neil    Jersej  i 
ntlc 

Cumb 

Essex  

Hunterdon 


\  I      l .  I  ■  . 

Monmouth 

Morris     .  .  . 


Union    .  . . 
\c«    York: 

uga 
uklin    . 


•  ii 


Mom 


Orleans 
Oswego 


Yates 


ar.-blt. 
17  sheet  asphalt 
i"    gravel 
29.681    war. -bit. 

mac,  45  mac. 


22.000   C 
4  gravel  E 
rest  C 


all    B 
B,  11  C 

ail'  E 
45  grading  E 
18  C 
16  E.  10  C 

115. i-: 

104  17::  C 
all   E 
S2.140  B 


all  C 
2  C.  rest  E 


earth 

350.000     300.000   fed.   aid 


175.000 


4"  dirt 
grading 
grading 


sand   clay   &   gravel 
5   gravel,  .".  clay,  rant. 

50 

40    earth.   400   grading 


earth 
dirt 


asp.,    >,    block. 
'-    cone,    5    mac. 
1  1,070    war-hit. 
a  i   -bit. 
1    war. -bit. 
12.53  I  sq.   yd  - 
mac 

10  030 
natl.,     7,640     war.,     22,- 
5.482    granite 
30   cone. 

bit.  mac. 


40.000  E.  41". C 


166.141 


■   I    C 

mac.  !.  14  C 
malm    &   n  pa 

mac.  malnt.  B 

const.  C 
15    mac. 

22   mac.   5  gravel  all    E 

concrete  all  C 

inc..  8  bit.  mac,  wb  &  stone  E 

all  C 


12.62   mac..  I  grading, 
mac 


10  C 

4  E 

IE  62  C 

all  E 


600. 


S00.000 

ISO. 

126  681 

750.000 


.   15  gravel 
::.  1  grading,  10.5  grad. 
&    graveling 

nc,     2  \A 

bit.   cone. 


15    bit.    mac.    5    mac. 

.   25  bit.   mac. 
maint.  &  repairs 

35    bit.    mac.,    5    cone. 

6  cone.  19   mac. 
ravel 
733, cone.      17.000 

mac. 
2 1   cone.   20   bit.   mac. 

16   w.    b.    &  stone 

I    cone 

25   mac.   IS  asp.  pen. 


- 

. 

(0    E, 

all   E 

i 

all   E 
all   E 

4"    E. 
grading, 
earth  & 
all   E 

br.    E. 
br.     C 

none    C 

all   E 

50.'. E.  50.000  C 


all  C 

grave,     E, 


200,000     2     pen.     mac.     4     asp. 

cone.      6      mac.     65 

maint. 
350,000     4  sh.  asp.,  2  pen.  mac. 


:    s  c 


all  C 

-pairs    E 


all  E 
rtate  wk 
16  i: 
all  E 
all  C 

15   E.  10  C 
all   E 
all   C 


4    E.   3.5    C 


Durham    . 
Mil      ell 


660.000 

00  i 

75  


Wake      

n    ton    :,i  000 

: 

131.203.9S 


5   war 

com     a    p     sam 
8    brick,    1"    dirt 

31  680  sq  yds.  gravel. 
91  721  bil 

ir.-bit. 

Coll.    rele 

gradi  rig 

50    gravel    &    topsoil 


7  1  194    war. -bit. 
5   sand    clay 
dirt 

$9  I  665  86    sand    clay 
gravel   suri 

laj  A  grav. 


Tanci 

North     Dakota: 

Parries 
Grand   Forks 


130.00U     16  grading,  3  bridges 


Mcintosh 
MeKenzie 
Hountail 

Pemhina 


so  oon 

35.000 


6  gravel 

8  gravel,  rest  earth 

dirt 

I  ril 
dirt 


dirt   E 
brick   >' 

gravel  E 


&  ma  :  n  i    I 

ail    E 
all    E 

all    B 

all   R 

a    1     E 


18  000     earth    grade 


50%  C 

3.000  E,  27,000  (' 
all    r 
20  grader  work  E 
50  r 
all   C 


10  un- 


I    war..    1   cone 
tin 

nc  .    10   sand  cla\     snd.   els 
none  


40   mac 


■  920 

lacing 


all   C 
all   C 

i 

21    fi  i 


9-19    gravel 
20      sand     claj 
surf: 


300,000 

all    K 

7ai     gravel.    6'_,     sand 
clay 

all    E 

30.000 

70.000 

all  C 

17  gravel.  *n 
dirt 

'■.■    E.    '.■    C 

25    earth 

15    E,    10    C 

40.000 

prai  i  ically   all 

repairs 

1 i   r 

15   dirt 

too 

grader   wk 
75  O 
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WORK   DONE  DIKING   1920  AND  CONTEMPLATED  DURING   1921    (Continued) 


Money 
spent  tor 
County  and  State       hwy.  work 


During    1921 

Amt.  done  by 

contract  &         Monev 
by  employees    available 
C — contract  tor  Kind  &  amt.  ot 

E — employes    hwy.  wk.      surface    to   ~be   laid 


Amount   to   be 
done   by  contract 
and   by   emp.oyees 

C — contract; 
E — employees 


Ward    

Ohio: 

Allen 

Ashtabula    . 
Carroll 
Champaign 


Clinton  .... 
Columbiana 
Coshocton    . 

Darke    

Erie     

Fairfield    .  .  . 


Fayette     . 
Fulton    .  . 
Hamilton 
Henry 
Highland 


Holmes 


Marion  .  . 
Meigs  .  .  . 
Ottawa  . 
Pickaway 

Putnam 

Kiehland 


Ross    .... 
Sandusky 


Summit   

Trumbull    1 


Union     .  .  . 
Warren     . 

Williams 

Oklahoma : 

Reck  man 

Bryan    . . . 
I  ':u  ter 
Choi  tau 


Pewej 

I  (arfleld 
Gradv      ... 
Hughes     .  . 
Ki  ng  fi  s  l  ■■  e  r 


Major  

Oklahoma 
Potto  watt  mi.' 

Oroi:nn: 

Clatson     

Columbia 

11 i  River 

on 
Lake 


nued): 
45,000 

5  clay,  10  gravel, 
earth 

none  E 
26%  C 

45,000 

30-40    gravel,    5    clay. 
earth 

all   C 

123,587.45 

6  gravel,  10  earth 

2%  E 

98   .    ' 

150,000 

2n   gravel 

20'  I    E,  S0%  C 

10  mi.  dump  pike 

a.l   C 

610.000 

21 

15    C 

4    mac.   S   brick 

all   C 

,.  in  .iiiiii 

2,    bit.   mac,   15   brick 

all  C 

macadam 

all    C 

400, 

15  bit.  mac. 

all  C 

300,000 

2  I  j    concrete 

all   a 

900, i 

22  cone.  lS?i   crushed 
stone 

all  C 

maintenance 

all   E 

805,000 

19    cone 

all    E 

250, 

macadam 

25.11'MI  E 
225. U 

360,000 

mac 

all  C 

135,000 

none 

450,000 

8  cone.  4  rolled  stone 

all  C 

588,530 

sis  brick,  3.24  mac. 
3.S nc,  1.5  grad: 

mg 

all  C 

665,627 

4.96    brick.    1.34    mac. 
28.3   grading 

all  C 

2  cone,  2.5  brick. 

gravel  E 

195.000 

7.5   cone,   or  brick,   2.5 

80,000   E 

i)    gravel 

rest  C 

brick 

337,000   C 

700,000 

175. brick.  525.00" 

all   C 

1,250.000 

22    brick    or    cone.    10 

all  C 

cone.  200,000  gravel 

gravel 

400,000 

mar.,  cone.  &  brick 

111". K 

250,000  c 

1,000,000 

mac,    cone,    it    brick 

150,000   E 
850,1 C 

165.000 

2  3  g  ravel,  35  mac, 
maint. 

75,000  E 

90,000  C 

1.1"    ' 

5  brick  or  cone.  6  bit. 

75,000    E 

335,000 

mac 

all   E 

10   mac. 

all  C 

353,000 

mac 

8  891  war.-bit. 

mac 

2  5  2, 

000  C,  res!   E 

391,000 

13    cone.    S    mac. 

21    C 

200,000 

all   C 

340.000 

7   mac,   4   cone 

all  C 

: 

mac, 

all   C 

500,000 

$10,000     mac.     400,000 
mac.   or  rock  asp. 

25,000    E 
475,000  C 

72.250.15 

4  5  gravel,  2.5  grade 

2.4  gravel  B 
rest  C 

486,000 

750,000 

6.25    brick,   5.45   cone, 
1.75   mac,   4   gravel, 
9.4   grade 

6   mac.   or  cone. 

7    brick.    4    mac.    24 

2  gravel  E,  rest  C 

65, 

none 

maint.  E.  rest  C 

mac    surface 

286,84  : 

242,117    cone.    44,726 

pen 

all  C 

491,000 

4    cone,    7    pen. 

pen.    maint.    E 

350,000 

6   bit,                             15 

ii, E,  200, ' 

22   bit.    mac. 

20  000 

1.75    mac. 

all    E 



2  2    mac. 

all   C 

2    E,    16    C 

350,000 

.'i'lir. 

ail   C 

32 

8   cone. 

tar     mac 

4  E,  rest  C 

12    gravel.    6    tar    or 

brick 

140.000 

mar.                                    1 

20,000  E,  20, 

518, 

21.5 

surf,    treating    E. 
rest    C 

423 

'  ■•  cone, 12. 8  bit.  mac. 

5.3   E 

340, 

3V>   brick,  5  bit.  mac, 

all  C 

..  !  .    travel 

13.5  C 

5   gravel 

all  C 

60,000 

1    brick 

all   C 

none 

1    brick 

815,00(1 

11.5  brick.  1  cone,  12 

mac 

all   C 

200,000 

.5   brick,   3.5   cone.   12 
mac. 

all   C 
all  C 

375,000 

cone. 

all   C 

1.000,000 

24   cone. 

1,245,000 

4  brick,  32  bit.  mac. 

all   C 

",|||>||, ' 

18    brick,    2    cone.    25 

100  000 

1  '.  cone,  3  !  •  mac.,  5  dirt 

10   C 

500,000 

mac. 

8    brick.    6    cone.    S 

20    C 

bit.  mac. 

all   C 
all   tr- 
ail C 

inn  000 

mac 

all    C 

400.000 

100  mac. 

:  i 

n  o  n  e 

118,136 

17%    mac. 

193,000 

8    bit.    mac. 

all   C 

580.000 

2   rock.   IS  bit.  mac,  6 

gravel 

55.0(1,1 

dirt 

30.000  E.  25, '  i ' 

50,000 

5  gravel,  20  sand  clay 

10.000    E. 
40,0 

ion.  nnn 

dirt,   bridges 

1.400.000 

80    gravel 

all  C 
almost    all    C 
all  C 

all    E 

550, 

660,000 

26   gravel 

57   gravel 

95, ) 

30    dirt 

crader  work 

a    1    E 

none 

i  r  s 

dirt 

all   E 

42.600 

dirt 

all   E 

He     E,    rest   C 

all   C 

all   C 

1    cone    C.    rest    E 

1    E 

%    E 

627  OOfl 

301 

.    mi      20  dirt 
bi  idge 

dirt  E,  rest  C 

300, 

100,000 

dirt,   brdgs.    &  culvts. 
bridges 



ea  rth 

all   E 

60.000 

hard    surfaced    r."ads 

208,000 

1  cone,  2  sand  clay, 
earth 

1  cone.  C 

rest  E 

1    cone,   3  sand  clay 

7.500 

dirt 

all    E 

47.500 

ted.    project 

on, nnn 

dirt    bridges 

bridges  C 

30,000 

telford  &  burnt  shale 

1  35  

1 arth. 

rest  E 

Mr.    E 

earth 

all   C 

150  nn-i 

B5  "ii"    culverts  &  l.ri 
dirt 

dge: 

5                5ii'.    C 
all    E 

150  000 

i  ;   ■  one  or  asp. 

dirt   E.   13   C 
150, i   v.. 

50.500  c 

.arth 

2  17  1""'  '•: 
1 55  000  i' 

200,500 

earth 

Lane    . . 
Marion 


Morrow 
Multnon^ 


son  nnn 
.  301.121.19 
.    605,57  I  29 


'    \   ir. -bit. 

Ms-,  war.-bit. 
:-:  oho  «  ;,,-  hit 
8  eon  war.-bit. 
gra  el 


I  6  "mi     war-bit. 

20  asp  .  i  on  u:ra  v.  &  mac 


to  complete  3  hwys. 
now  under  eonstr.. 
8  state  road 


E.    rest    O 


n   rock   &   gravel.  107.99  I  B2  1 

earth  93  1  v,    :;  , 

l    grade,   in  gravel.  14  .... 
ma..   2   pavement 


all    E  vim. ooo 

308,796 
581.000 


25-50    asp..    75-100 

gravel   &  mac. 

S5      20    crushed    rock 

maint..  grading,  mac, 
gravel,  paving,  etc 


600,000   E. 
state    work    C 


400.000   E. 
181,000   C 


(To  Be  Continued) 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  .It  is  hoped  that  others  who  have  solved  similar  problems 
different  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  Can  a  Brick  Build- 
ing with  Foundations 
on  Wet  Sand  Be 
Underpinned? 

By  sectional  replacement  without  support: 
by  replacing  with  temporary  supports:  by 
extension  of  original  foundations :  and  by 
protecting  existing  footings. 


It  frequently  happens  that  the  stability  of  the 
exterior  walls  of  a  building  are  threatened 
through  defects  in  the  design,  construction  or  en- 
durance of  their  foundation ;  through  heavier 
loading,  vibrations,  or  through  changed  condi- 
tions inside  or  outside  the  building,  especially 
the  building  of  new  structures  close  to  the  old 
building  or  the  excavation  of  pits  or  trenches 
close  to  it  below  the  bottoms  of  the  old  footings, 
or  pile  driving  near  them. 

If  the  walls  above  the  foundation  are  properly 
designed  and  in  good  condition  the  underpinning 
is  easier  for  a  wooden,  steel  or  iron  building.  It 
is  likely  to  present  more  difficulties  and  be  slower 
and  more  expensive  for  a  brick  or  stone  wall. 

The  methods  and  operations  vary  a  great  deal 
with  the  character  of  the  old  footing  and  its  loca- 
tion, the  weight  supported  on  it,  the  nature  of  the 
soil  and  underlying  strata,  condition  of  the  build- 
ing and  the  requirements  for  the  new  foundation, 
whether  there  is  free  access  for  the  workmen  and 
room  for  operations  and  equipment  in  the  build- 
ing itself  and  the  outside  space  adjacent  to  the 
wall. 

WITHOUT   SUPPORTS 

It  the  walls  and  footings  are  in  good  condition 
and  the  latter  are  seated  on  any  hard,  firm,  dry 
soil  and  it  is  only  necessary  to  enlarge  the  foot- 
ings to  give  them  a  greater  bearing  surface  on 
the  soil  or  to  carry  them  a  few  feet  deeper  to  be 
below  some  adjacent  excavation,  the  work  is 
simple  and  easy,  provided  there  are  no  restric- 
tions to  entering  the  lower  story  of  the  building 
and  there  is  plenty  of  space  there  and  in  front 
of  the  wall  for  the  execution  of  the  work. 

If  the  brick  wa'l  is  in  good  condition  and  con- 
tinuous and  has  no  openings  for  a  height  of  8  to 
10  feet  above  the  footing  it  will  be  safe  to  exca- 


vate inside  or  outside  the  building,  or  both,  ad- 
jacent and  down  to  the  bottom  of  the  footing,  and 
cut  out  full  width  sections  of  the  latter  about  4 
feet  long  and  21)  feet  apart  on  centers.  The  wall 
will  arch  over  the  openings  and  require  no  tem- 
porary support  or  at  the  most  only  light  boards 
to  hold  up  bricks  that  may  be  loosened  in  the 
bottom  courses.  The  openings  and  excavations 
can  be  made  to  the  required  width  and  depth  of 
the  new  footing  and  the  latter,  usually  of  con- 
crete, can  be  simultaneously  built  up  to  within 
about  2  feet  of  the  underside  of  the  old  brick- 
work. 

CONNECTING    FOOTINGS    TO    WALL 

Moderate  size  hard,  sound  stones  with  care- 
fully dressed  upper  and  lower  surfaces  can  then 
be  carefully  bedded  under  the  wall  on  top  of  the 
incompleted  footings,  pairs  of  steel  plates  placed 
on  them  separated  by  pairs  of  folding  steel  wedges 
and  corresponding  stones  placed  on  the  upper 
plates,  reaching  to  the  under  side  of  the  brick- 
work, where  they  are  properly  bedded  with  ce- 
ment mortar  the  same  as  used  for  lower  stones. 
The  pairs  of  wedges  can  then  be  driven  hard  until 
the  wall  shows  signs  of  displacement  over  them 
indicating  that  a  large  portion  of  the  weight  has 
been  transferred  through  them  to  the  new  section 
of  footing,  after  which  the  footing  can  be  con- 
creted up  as  high  as  possible  and  shimmed  and 
grouted  solid  to  the  bottom  of  the  brick  wall. 

After  the  completion  of  the  first  set  of  foot- 
ings, a  new  set  of  holes  can  be  put  through 
the  old  footings  midway  between  those  of  the 
first  set,  and  the  operations  repeated,  after  which 
the  footings  in  the  spaces  remaining  between  the 
old  and  new  footings  can  be  similarly  removed 
and  rebuilt  thus  eventually  replacing  the  entire 
footing  without  ever  having  removed  more  than 
20  per  cent  of  the  old  total  bearing  on  the  ground. 

Before  commencing  the  work  a  careful  survey 
of  the  building  should  he  made  and  measurements 
and  photographs  taken  of  the  walls,  especially  of 
the  door  and  window  openings  and  lintels  or  any 
incipient  cracks  which  should  be  sealed  with 
paper  pasted  over  them,  and  accurate  levels  taken 
of  the  wall  and  repeated  daily  to  detect  any  set- 
tlement or  displacement.  If  any  displacement  is 
at  any  time  observed  the  supports  under  the  wall 
should  be  immediately  supplemented  by  tempo- 
rary jackscrews  and  blocking  and  braced,  if  nec- 
essary to  prevent  settlement.  This  precaution 
should  always  be  taken  if  necessary  with  the 
various  kinds  of  underpinning,  hereafter  de- 
scribed. 
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SHORING   WITH    NEEDLEBEAMS 

If  the  ground  is  wet,  soft,  sandy  or  otherwise 
unstable  the  wall  may  require  bracing  or  other 
temporary  support  while  the  underpinning  is  in 
progress,  and  the  excavation  for  the  new  footing 
may  require  to  be  sheeted  to  prevent  displace- 
ment of  the  adjacent  soil  and  may  also  require 
pumping.  Sheeting  may  consist  either  of  vertical 
boards  driven  down  with  a  maul  as  the  excava- 
tion progresses,  or  of  horizontal  boards  placed 
from  the  top  down  as  the  excavation  progresses 
and  having  the  ends  of  the  longitudinal  boards 
supported  by  bearing  on  the  ends  of  the  trans- 
verse boards.  In  quicksand  or  very  wet  soil  it 
may  be  necessary  to  sheet  with  light  interlocking 
steel  sheet  piles,  but  in  this  case  the  problem  will 
probably  require  special  treatment  and  super- 
vision of  an  expert. 

If  the  wall  is  not  in  good  condition,  or  if  it  is 
very  heavily  loaded  or  subject  to  impact  or  vi- 
bration or  if  it  is  necessary  for  any  reason  to  re- 
move large  portions  of  the  old  foundation  at  once 
it  may  be  necessary  to  support  the  whole  wall 
temporarily  during  the  underpinning  process  and 
it  may  also  require  bracing  and  strengthening. 

If  in  very  bad  condition  the  wall  may  be 
strengthened  by  rebuilding  certain  portions  of  it 
or  by  reinforcing  it  with  beams  or  clamps  bolted 
very  tightly  to  it  and  it  may  be  braced  by  heavy 
inclined  timbers  having  their  upper  ends  seated 
in  slots  cut  into  the  face  of  the  wall  and  their 
lower  ends  engaging  wedges  or  jackscrews  react- 
ing against  temporary  foundations  on  the  surface 
of  the  ground  outside  the  building. 

The  simplest  form  of  temporary  supports  are 
needlebeams.  which  are  simply  horizontal  beams 
passed  through  openings  cut  in  the  wall  just 
above  the  footing  and  supported  at  the  ends  in 
such  a  way  as  to  provide  for  lifting  the  wall  to 
compensate  for  any  settlement  in  the  temporary 
support  due  to  the  removal  of  the  old  footings  or 
the  excavation  for  the  new  ones.  Needlebeams 
should  be  long  enough  as  to  have  abundant  clear- 
ance between  their  end  supports  for  the  excava- 
tion for  the  new  footings.  The  inner  ends  of  the 
beams  are  generally  supported  on  timber  sills 
parallel  to  the  walls  which,  for  heavy  buildings, 
are  usually  set  on  a  grillage  of  timbers  transverse 
to  the  wall,  distributing  the  load  over  a  suffi- 
ciently large  area  of  the  cellar  floor  or  the  ground 
underneath  the  floor  -if  the  latter  is  removed. 
This  method  occupies  a  considerable  space  in  the 
cellar  or  basement  of  the  building  and  must  be 
modified  if  the  space  is  inadequate,  obstructed 
or  inaccessible.  The  outer  ends  of  the  needle- 
beams are  usually  supported  on  jackscrews  and 
wedges  on  vertical  shores  or  cribbing  built  up 
from  the  surface  of  the  ground.  Wedges  or  shims 
are  driven  between  the  wall  and  the  tops  of  the 
needlebeams  to  give  solid  bearing  for  the  latter 
and  the  wedges  or  jackscrews  under  the  outer 
ends  of  the  needlebeams  are  simultaneously  sev 
up  sufficiently  to  start  a  horizontal  crack  between 
the  brick  walls  and  the  footings,  thus  demonstrat- 
ing that  the  entire  load  has  been  transferred  to 
the  needlebeams  before  the  removal  of  the  old 
foundations  is  commenced. 


ARRANGEMENT    OF    NEEDLEBEAMS 

For  comparatively  light  structures  12  x  12-inch 
timbers  spaced  up  to  10  or  12  feet  apart  horizon- 
tally are  frequently  used  for  needlebeams,  be- 
cause they  are  of  standard  sizes,  easily  secured 
and  easily  disposed  of  in  the  open  market.  For 
heavier  loads  the  spacing  between  the  timbers  is 
reduced  and  sometimes  the  timbers  are  used  in 
pairs,  in  which  case  one  is  put  directly  over  the 
other  or  sometimes  even  sets  of  four  are  used. 
When  one  timber  is  placed  directly  over  another 
it  may  take  bearing  on  the  whole  length  of  the 
lower  timber  and  not  be  attached  to  it,  in  which 
case  the  two  timbers  will  simply  have  double 
the  strength  of  a  single  timber.  Frequently,  how- 
ever, the  strength  is  increased  by  supporting  the 
upper  timbers  on  fillers  inserted  between  it  and 
the  lower  timber  at  points  intermediate  between 
the  wall  and  the  supports  of  the  lower  timber, 
thus  increasing  the  strength  of  the  upper  timber 
by  reducing  its  span,  and  increasing  the  strength 
of  the  lower  timber  by  shifting  the  load  to  points 
nearer  the  supports.  If  the  two  12  x  12-inch  tim- 
bers are  in  contact  throughout  their  entire  length 
and  are  thoroughly  keyed  and  bolted  together, 
their  strength  may  be  approximately  four  times 
as  great  as  that  of  a  single  12  x  12-inch  timber. 

Sometimes  the  exterior  ends  of  the  needlebeams 
are  carried  on  sills  parallel  to  the  wall  and  the 
sills  are  supported  on  heavy  cribs  or  grillages 
that  distribute  the  load  over  the  surface  of  the 
ground.  Frequently  two  or  more  lines  of  sills 
are  used  and  the  upper  line  on  which  the  needle- 
beams are  bearing  supported  on  jackscrews  seated 
on  a  lower  line  or  pair  of  sills.  This  allows  a 
larger  number  of  jackscrews  to  be  easily  arranged 
and  operated,  making:  the  support  of  the  building 
more  uniform  and  provides  conveniently  for 
blocking  and  wedging  between  the  jackscrews  to 
permit  the  release  of  the  latter,  and  to  prevent 
any  danger  from  possible  breakage  of  screws. 

The  sills  may  be  12  x  12-inch  timbers  or  have 
any  other  convenient  cross-section  or  steel  I- 
beams  may  be  used  for  either  the  needlebeams 
or  sills,  or  both.  I-beams  are  usually  taken  from 
convenient  stock  most  easily  available,  and  may 
have  height  of  from  10  to  20  inches  and  length  of 
from  10  to  40  feet. 

JACKSCREWS 

Underpinning  jackscrews  arc  of  very  simple 
construction,  consisting  of  a  short  screw  having  a 
capstan  head  with  a  spherical  or  conical  bearing 
on  a  concave  loose  washer  or  bearing  plate,  and 
engaging  a  heavy  wide  nut  bearing  on  the  upper 
surface  of  a  sill  or  on  the  end  of  a  bored  vertical 
timber  from  2  to  10  feet  long  called  a  pump  log. 
Jackscrews  have  capacities  from  1  to  10  tons  or 
even  more,  lighter  ones  can  be  made  of  cast  or 
wrought  iron  and  the  heavier  ones  of  steel,  all  of 
them  having  large  square  threads  and  a  low  pitch. 
They  should  be  well  lubricated  with  heavy  grease, 
carefully  iuspected  on  every  job  to  see  that  none 
of  them  are  cracked  or  broken.  The  jackscrews, 
especially  when  used  singly  or  in  pairs,  should 
be  always  promptly  followed  up  by  blocking  and 
wedging  to  prevent  dropping  the  load  if  the  screw 
fails.     The  jackscrews  should  be  operated  simul- 
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taneously  and  uniformly  with  a  man  al  every 
screw  or  with  several  men,  each  taking  a  certain 
group  of  screws,  and  starting  together  at  a  signal, 
operating  the  first  screw  in  each  group  at  half  or 
quarter  turn  with  a  lever  of  standard  length 
moving  to  the  next  screw  and  operating  it  the 
same  at  signal,  and  so  on,  until  all  the  screws 
have  been  turned  the  same  amount,  after  which 
the  operation  is  repeated  until  the  required  re- 
sults are  obtained. 

The  wall  should  be  inspected  at  regular  inter- 
vals, daily  or  oftener,  and  the  screws  operated  if 
necessary  to  take  up  any  settlement  that  may 
have  occurred  due  to  the  disturbance  of  the 
ground  in  the  excavating  operations.  After  the 
weight  of  the  wall  is  fully  transferred  to  the 
needlebeams  the  wall  foundations  may  be  entirely 
i  .1  and  the  men  working  safely  under  the 
needlebeams  can  excavate  and  sheet  a  full  length 
trench  of  the  required  dimension  down  to  the 
-arv  depth  with  a  bearing  safe  from  disturb- 
ance, or  on  better  soil  or  on  solid  rock  or  hardpan, 
as  the  case  may  be.  After  the  bottom  has  been 
inspected  and  then  prepared  the  new  footing  is 
built  in  it  and  the  foundation  constructed  up  to 
a  convenient  height. 

Jackscrews  should  then  be  inserted  on  the  new 
footing  in  the  intervals  between  the  needlebeams, 
with  suitable  bearings  against  the  under  surface 
of  the  wall  and  should  be  operated  until  they 
take  the  load  from  the  needlebeams,  transferring 
it  to  the  new  foundation  and  footings  and  main- 
taining it  there  until  the  compression  and  settle- 
ment, which  is  usually  appreciable  even  for  solid 
strata  and  sometimes  considerable  for  soft  ma- 
terial, ceases,  after  which  the  new  jackscrews  may 
be  slacked  off,  the  load  restored  to  the  needle- 
beams, the  intermediate  jackscrews  removed  and 
the  foundation  built  up  to  and  connected  with  the 
wall  at  points  between  the  beams  and  the  weight 
of  the  building  transferred  to  the  new  foundation 
by  wedging  as  previously  described  or  sometimes 
by  simply  shimming  and  grouting  and  releasing 
the  jackscrews  under  the  needlebeams.  which  are 
eventually  removed  and  the  foundation  completed 
in  the  positions  that  they  had  occupied. 
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If  the  cellar  of  the  building  or  the  space  adja- 
'i  Hi  to  the  wall  on  the  exterior  is  inaccessible  for 
underpinning  operations  it  is  possible  to  carry  on 
the  latter  from  one  side  of  the  wall  only,  by 
means  of  cantilever  needlebeams  fulcrumed  far 
enough  away  from  the  wall  to  permit  space  for 
excavation  under  the  wall,  and  anchored  at  the 
long  end  of  the  cantilever  arm  by  heavy  loads  of 
ballast  or  by  reaction  against  the  weight  of  the 
building-  and  its  contents.  Similar  cantilevers  can 
be  arranged  to  support  the  building  from  the  ex- 
terior without  entering  the  cellar  or  cantilevers 
from  the  outside  may  be  fulcrumed  from  heavy 
rakers  or  inclined  posts  placed  against  the  base 
of  the  building.  It  is  also  possible  to  carry  on 
the  excavating  almost  within  the  limit  of  the 
thickness  of  a  heavy  wall,  if  necessary,  by  the  use 
of  special  methods  that  require  expensive  equip- 
ment and  expert  supervision  and  labor. 

Where  it   is   not  allowable  to  interfere  at   all 


with  the  existing  foundatiot 

tended  by  making  sectional   tunnels  undei 

them  ami  building  wider  and  deeper 

the  tunnel  or  additional  footings  may  be  built  in 

the  trenches  alongside  the  old  footings  and  b 

to  the  latter,  or  foundation  piles,  piers  or  walls 

maj    be  driven  on  one  or  both  sides  of  the  old 

footings   and   support   the    latter   directly    or   by 

means  of  transverse  beams  or  girders  seated  on 

them  and  passing  under  the  old  footing-.      These 

methods  are,  however,  elaborate  and  costly,  and 

should  be  resorted  to  only  under  expert  direction. 

i. WINNING  BY   PROTECTION 

Foundations  having  their  footings  on  gravel, 
clay,  earth,  sand  or  even  quicksand  may  be  en- 
tirely adequate  and  satisfactory  for  existing  con- 
dition- but  may  be  threatened  by  contemplated 
excavations  or  other  operations  that  may  be  ad- 
jacent to  them  that  will  disturb  the  soil  or  soil 
pressure  and  threaten  the  possibility  of  a  settle- 
ment or  displacement  of  the  soil  that  would  un- 
dermine the  footing  and  cause  settlement  and 
displacement  to  the  foundation. 

In  such  case  the  foundations  may  be  safe- 
guarded by  operations  equivalent  to  underpin- 
ning that  will  confine  the  material  already  under 
the  footings  and  prevent  the  possibility  of  its 
flowing  away.  This  can  sometimes  be  accom- 
plished by  simply  driving  a  line  of  sheet  pile 
close  to  a  footing  to  a  greater  depth  than  the 
proposed  new  excavation  or  beyond  the  limit  of 
soil  displacements.  Equivalent  results  may  be 
obtained  by  building  a  concrete  retaining  wall  in 
the  same  position  to  serve  the  same  purposes  as 
the  sheet  piling.  This  wall  can  be  built  before 
the  other  operations  are  commenced,  by  digging 
alternate  pits  and  in  them  constructing  sections 
of  the  remaining  wall  subsequently  joined  to- 
p-ether by  intermediate  sections  built  in  excava- 
tions made  between  the  first  sections  and  thus 
providing  a  continuous  structure  without  expos- 
ing any  large  surface  of  the  ground  and  without 
requiring  difficult  trenching  and  bracing.  An  ad- 
vantage of  such  a  retaining  wall  is  that  it  may 
often  form  a  necessary  part  of  the  permanent 
structure  so  that  its  construction  may  involve  lit- 
tle or  no  expense  in  addition  to  that  necessarv 
for  the  other  work. 


Philadelphia's  Big  Paving  Program 

Philadelphia,  according  to  Chief  Fred.  C.  Dun- 
lap,  of  the  Bureau  of  Highways,  is  expecting  to 
pave  60  miles  of  streets  this  'year,  $1,000,000  of 
the  cost  to  be  paid  out  of  current  revenues  and 
$5,000,000  obtained  from  a  loan.  The  paving  pro- 
gram contemplates  spending  about  $20,000,000 
altogether  paving  50  miles  each  year  for  the  next 
four  years.  The  plan  in  general  is  to  use  this 
money  not  for  repaving  present  overcrowded 
thoroughfares,  but  to  attract  traffic  to  new  thor- 
oughfares by  giving  them  good  modern  pave- 
ments and  thus  draw  away  traffic  from  those 
which  are  already  overcrowded.  These  streets 
include  Delaware  avenue.  Fifth  street,  German- 
town  avenue.  Ridge  avenue.  Spring  Garden 
street.  Gerard  avenue  and  others. 
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NEWS  OF  THE  SOCIETIES 


Mav  16-18— AMBASSADORS  &  MI.N 

ISTERS  OF  1VOKLD  T£VH?Ft.TON°aV 
ference  under  auspices  o :  NATIONAL 
ASSOCIATION  OF  MANlKvtrUI,- 
ERS       New    York    City. 

\l„v  17  —  CLEVELAND  SECTION. 
AMERICAN  INSTITUTE  OF  KLEt- 
TRICAL    ENGINEERS.      Annual    din- 

"mbt  17-10— NATIONAL   FIREMEN'S 
lATlON.      Twenty-third  annual 
convention.      Fort  Wayne.    Ind 

Mav  IS— KENTUCKY  LEAGUE  OF 
LOCAL     BUILDING      ASSOCIATIONS. 

May°ri8— BIRMINGHAM  SECTION. 
AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  Annual  business 
meeting       Southern    Club. 

Mar  19— EASTERN  NEW  YORK 
SECTION,  AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS.  Edison 
Club    Hall,    Schenectady. 

May  10  —  SAN  FRANCISCO  SEC- 
TION AMERICAN  SOCIETY  OF  ME- 
CH  WICAL    ENGINEERS. 

May  20  -  AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS,  370th 
meeting.  Engineering  Societies  Build- 
ing.   New    York    City. 

Mav  ao  —  PHILADELPHIA  SEC- 
riON  VMERICAN  SOCIETY  OF  ME- 
IHANICAl  ENGINEERS.  Annual 
dinner,    Hotel    Adelphia    Roof. 

Mav  21  —  ATLANTA  SECTION. 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL     ENGINEERS.      Joint      meeting 

ENGINEERS.  CENTRAL  pENNSyL. 
VANIA  SECTION.  Spring  meeting. 
State    College    with    headquarters    at 

DCf^EW  JERSEY  STATE 
BUILDING    TRADES    COUNCIL.      At- 

laM.J    »S-^rATIONAL     INDUSTRI- 
AL TRAFFIC  LEAGUE.  Cleveland,  O 
Mav  M-ai —  AMERICAN   SOClETi 
,  ,FM  ECHANICAL    ENGINEERS. 
g      meeting.        Congress     Hotel. 

ChiCaa/°M-J«-«  S-NATIONAL  ELEC- 
TRIC   LIGHT    ASSOCIATION.      Pasa- 

dejuaeCiail6-NATIONAU  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
mt-ptine       San    Francisco. 

J„nc  15-17-LEAGUE  OF  MICHI- 
GAN MUNICIPALITIES.  Annual  Con- 
vention.     Kalamazoo    Mich. 

June  20-24 — AMERICAN  SOC1E1X 
Fur  TESTING  MATERIALS.  Annual 
meeting.      Asbury  Park.  N.  J.         „„_ 

Sept.  28  (10  *.y»l- NEW  YORK 
ELECTRICAL  EXPOSITION.  Seven- 
ty-first Regiment  Armory,  New   York 

ClOc(  11-14— INTERNATIONAL  AS- 
SOCIATION OF  FIRE  ENGINEERS. 
Annual  Convention.  Atlanta,  Ga.  Ho- 
tel Ansley.  Secretary,  James  J.  Mul- 
cahey,     Municipal     Building.     Denver. 

°Oct  24-8—  AMERICAN  SOCIETY 
FOR    MUNICIPAL     IMPROVEMENTS. 

\nnual    convention.      Southern    Hotel. 

Baltimore.  Md.  Secretary.  Charles 
Carroll    Brown,    Valparaiso,    Ind. 

Nov.  14-18— AMERICAN  PUBLIC 
HEALTH       ASSOCIATION.         Annual 

meeting,      New   York    City. 


NATIONAL    TRAFFIC    HIGHWAY 

\^»(l<   I  \TION 

The  annual  meeting  of  the  National 

Highway  Traffic  Association  was  held 

Automobile   Cluh  of   America, 

247  West  54th  street.  New  York  City, 

at  8  p.  m.,  on  Friday.  May   13,   1921. 

An  informal  dinner,  at  $1.50  per 
cover,  was  served  in  the  Grill  Room  of 
the  club  at  7  p.  m.  The  public  was 
cordially  invited  to  attend  the  dinner 
and  take  part  in  the  discussion  of  the 
1  topics  to  be  presented. 


Papers  were  presented  on  "Relation 
of  Methods  of  Hnancing  Highway  Im- 
provements to  Present  and  Future 
Traffic,"  J.  E.  Pennybacker.  "Highway 
Improvements  Should  Be  Based  on 
Transportation  Surveys,"  Arthur  H. 
Blanchard. 

Reports  were  presented  by  the  com- 
mittee on  sign  posting  for  detours  and 
through  routes  in  municipalities ;  on 
regulation  of  overloading  of  motor 
trucks ;  on  regulations  covering  speeds, 
weights  and  dimensions  of  motor 
trucks  and  trailers. 

AMEIUCAN    WATER    WORK   ASSO- 
CIATION 

Forty-first  annual  convention,  Cleve- 
land, Ohio,  June  6-10,  1921.  Executive 
committee  meeting  at  2  p.  m.  Other 
committee  meetings.  Group  meetings 
— Arrangements  will  be  made  to  have 
members  in  attendance  Monday  meet 
in  small  groups  interested  in  topics  that 
will  be  announced  later.  Evening — 
Address  of  welcome  and  informal  re- 
ception with  dancing. 

June  7 — President's  address.  Prog- 
ress in  Filtration,  by  J.  W.  Ellms.  Con- 
struction Progress  of  the  Cleveland 
Water  Works,  by  A.  V.  Ruggles.  Op- 
eration of  the  Mechanical  Department 
of  the  Cleveland  Water  Works,  by  L. 
A.  Quayle. 

Afternoon — Effect  of  Cleaning  Mains 
at  Kansas  City  on  Their  Capacity,  by 
C.  S.  Forman.  The  Waste  of  Water 
in  Detroit,  by  G.  H.  Fenkell.  Water 
Rates,  by  N.  S.  Hill,  Jr.,  and  J.  N. 
Chester.  Election,  by  districts,  of 
members  of  the  nominating  committee. 
Ladies'  auto  trip  to  the  Cleveland 
Yacht  Club. 

Evening — Water  Supply  from  the 
Supply  Man's  View  Point,  bv  Charles 
Ade.  Electrical  Control  of  Valves,  by 
Peter  Payne  Deane.  Experience  in  the 
Development  of  Oil  Engines,  bv  F.  B. 
Leopold;  Standardization  of  Meters, 
by    K.   K.   Blanchard. 

June  8 — The  Romance  of  Water 
Storage,  by  Col.  George  A.  Johnson. 
The  Water  Works  of  Erie,  Pa.,  by  John 
N.  Chester.  Reports  of  standing  com- 
mutes and  special  committees.  General 
business.  Selection  of  place  for  hold- 
ing the  l'J22  convention. 

Afternoon — Licensing  Operators  of 
Water  Purification  Plants  in  New  Jer- 
sey, by  Charles  H.  Capen.  Jr.  Improv- 
ing the  Scientific  Features  of  Water 
Works  Operation  in  Texas,  by  L.  O. 
Bernhagen.  The  Small  Plant  Opera- 
tor as  a  Scientist,  by  Abel  Wolman.  The 
Loading  of  Filter  Plants,  bv  H.  W. 
Streeter.  Tastes  and  Odors  with  Chlo- 
rination,  by  W.  A.  Sperry.  Quality  of 
Water  at  Different  Points  on  a  Water 
System,  bv  S.  T.  Powell.  State  vs. 
Local  View  Point  on  Filter  Plant  Con- 
trol, by  Robert  B.  Morse. 

Evening— Theater  party  for  the  la- 
dies. Smoker  for  the  men.  Rainbow 
Room,  Hotel  Winton. 

June  9 — The  Chemical  and  Bacterio- 
logical Section  will  hold  separate  meet- 
I'hursday,  program  for  which  will 
be  announced  later.  Report  of  com- 
mittee on  standardization  of  water  me 
ter     specifications.    Caleb     M.     Saville. 


chairman.  Use  of  Dynamite  in  Break- 
ing Out  Old  Water  Mains,  by  Alvin 
Bugbee.  Tapping  Large  Steel  Mains 
Under  Pressure,  by  D.  F.  O'Brien. 

Afternoon — Mechanical  Aids  in  Dis- 
tribution Work,  by  W.  M.  Mitchell. 
Ownershin  and  Operation  of  Trench 
Excavators  and  Other  Mechanical 
Equipment  by  the  Water  Department 
of  Baltimore,  by  V.  Bernard  Siems. 
Other  practical  operation  papers.  Dis- 
cussion of  superintendents'  topics. 
Questions  and  answers.  An  afternoon 
card  party  for  the  ladies. 

Evening — Moonlight  boat  ride,  with 
dancing. 

June  10 — Superintendents'  topics  and 
questions  continued.  Superintendents' 
Day  program  will  be  continued  in  the 
afternoon  if  there  is  sufficient  material 
and  interest.  Arrangements  may  be 
made  for  talks,  illustrated  by  lantern 
slides  and  moving  pictures  for  the  evr- 
ning. 

ASSOCIATED    PENNSYLVANIA 
HIGHWAY     CONTRACTORS 

At  the  first  meeting  of  the  Associated 
Pennsylvania  Highway  Contractors  at 
Harrisburg,  February  18,  there  were 
about  50  members  in  attendance  and  an 
announcement  was  made  of  the  elec- 
tion by  the  board  of  governors  of  Chas. 
F.  Puff.  Jr.,  Assistant  Chief  Engineer 
of  the  Bureau  of  Highways,  Philadel- 
phia, as  secretary  and  general  man- 
ager with  offices  at  200  North  3d  street, 
Harrisburg. 

The  association,  which  is  a  member 
of  the  Associated  General  Contractors 
of  America,  publishes  a  monthly  bulle- 
tin in  which  there  is  now  appearing  a 
series  of  consecutive  articles  published 
under  the  headings  following :  Gen- 
eral Factors,  Excavation  and  Gravel, 
Concrete  Pavement,  Concrete  Base 
Course,  Sub-base  Courses,  Stone  Back- 
fill, High  Culverts,  Under-drain,  Gut- 
ters, Curbing,  Pavement,  Bituminous 
and  Other  Pavements  and  Miscella- 
neous. 

The  officers  of  the  association  are  S. 
M.  Tarvin,  W.  D.  Hill,  E.  P.  Arbogast 
and  Edward  McCrady. 

IMERICAN     SOCIETY    OF    MECHAN- 
ICAL   ENGINEERS 

The  Materials  Handling  Division  of 
:he  society  has  a  membership  of  nearly 
1.000  with  an  Aims  and  Organization 
Committee  which  reports,  in  part,  that 
'material  handling"  divides  itself  into: 
(.1)  The  consideration  of  the  detailed 
design  and  operation  of  mechanical 
equipment  for  handling  material,  and, 
(2)  the  economical  and  efficient  appli- 
cation of  this  equipment  in  the  arts  and 
industries. 

Material  handling  has  to  do  with  the 
multitudinous  operations  of  "picking 
up  and  putting  down"  materials  in 
process  of  production,  and  the  handling 
problems  of  the  linkages  between  com- 
mon carriers  and  delivery  to  the  user. 
The  Professional  Division,  therefore, 
will  approach  the  problem  in  general, 
as  follows:  Make  a  survey  of  the  ex- 
isting industry  to  ascertain  the  present 
state  of  the  art. 

Make  studies  for  the  improvement  of 
machinery  and  equipment  for  the  han- 
dling of  materials. 

Ascertain  ways  and  means  of  reduc- 
ing costs.  An  important  branch  of  the 
work  will  be  handling  highway  con- 
struction materials. 
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New   Appliances 

Describing  New   Machinery.    Apparatus.   Materials  and  Methods  and  Recent  Interesting  lnatal!ati<  ns 


THREE    BOX    FLAT   CAR   WITH    STEEL    BATCH    BOXES 


i:\sTO\      INDUSTRIAL     RAILWAYS 

The  transportation  of  aggregate  and 
cement  between  a  central  storage  plant 
and  the  concrete  mixing  machine  for 
highway  construction  is  greatlv  facili- 
tated by  the  use  of  Easton  industrial 
railways  equipped  with  two-box  and 
three-box  fiat  cars  and  bottom-dump 
and  tip-over  type  batch  boxes  which 
are  illustrated  in  Bulletin  No.  510-A 
which  shows  the  loading,  unloading  and 
transportation  of  materials  with  this 
equipment  and  gives  several  diagrams 
of  different  track  arrangements  for 
the  service.  Special  prominence  is 
given  to  the  new  three-batch  box  flat 
car,  the  use  of  which  reduces  the  initial 
investment  of  car  equipment  by  20  per 
cent,  train  length  by  15  per  cent,  dead 
weight  of  car  by  10  per  cent,  and  main- 
tenance of  cost  by  36  per  cent.  The 
cost  of  labor  is  also  reduced  and  the 
use  of  the  resulting  shorter  trains 
makes  operations  quicker  and  more 
convenient. 

The  three-box  car  is  equipped  with 
standard  foot  brake,  has  a  :i  x  8-foot 
frame,  is  9  feet  long  over  draw-head, 
weighs  1.250  pounds,  and  has  a  capacity 
of  6  tons.  It  will  carry  three  batch 
boxes  of  32  feet  capacity  or  two  of 
in  hit  capacity  or.  for  gravel,  mac- 
adam and  cut-and-fill  work,  or  wet  con- 
crete, can  carrv  a  rocker  dump  body  of 
4ii    feet    capacity. 

\«>\  O  Hi':  \<  ii  «*  v\v   ititi 

The  saw  rig  manufactured  by  the 
Novo  Engine  Co.  is  made  in  two  sizes 
with  4  to  6  h.  p.  Novo  reliable  power 
engines  witli  net  weights  of  1,550 
pounds  and  1.S00  pounds  without  ai  i  • 
sories  and  engines.  The  standard 
equipment  includes  a  rip  saw.  cut-off 
saw.  main  drive  belt,  tipping  and  bevel 
gauge  and  a  mitre  gauge.  It  is  fur- 
nished when  ordered  with  jointer,  bor- 
ing attachment  and  an  extension  table. 


M  \l( TIN     ri:m  l.i    I      ic.  \n     M  IKER 

The  perfect  road  maker  machine, 
manufactured  by  the  Owcnsboro 
Ditcher  &  Grader  Co.,  Owensboro,  Ky., 
is  a  scraper  hauled  by  teams  or  trac- 
tors, that  is  designed  to  surface  the 
road  with  the  blade  working  at  one 
side  and  compensating  hollows  and  pro- 
jections so  that  the  earth  rolls  out 
clean  and  follows  a  long  projecting  bar 
to  the  crown  of  the  road,  leaving  the 
surface  smooth  and  hard  and  in  some 
cases  completing  the  operation  by  one 
trip  up  and  one  trip  down,  thus  acting 
as  a  time,  labor  and  cost  saver. 

On  all  models  the  crucible  plow  steel 
cutting  blade  has  both  edges  flanged 
and  sharpened  so  that  the  machine  can 
be  used  either  for  right  or  left-hand 
work.  The  heavy  blade  is  5  feet  or  7 
feet  long  in  the  different  models  and 
the  landside  is  9%  feet  long.  A  steel 
plated  wooden  extension  of  the  blade  is 
8  feet  long,  adjustable  for  different 
widths  of  roads  and  is  attached  to  the 
rear  end  of  the  blade  to  move  loose 
•arth  to  the  center  of  the  road.  The 
machine    is    provided    with    a    special 


The  bevel  gauge  permits  making  any 
cut  that  can  be  made  on  a  tilting  table, 
the  mitre  gauge  can  be  set  at  any  angle 
up  to  45  degrees,  and  the  frictionless 
roller  table  is  an  exclusive  feature  that 
enables  heavy  pieces  to  be  handled  as 
easily  as  liyht  ones. 


R   CONSTRUCTION    WciKK 


swivel  joint,  enabling  it  to  be  reversed 
in  a  minute,  without  the  use  of  bolts  or 
screws,  while  the  horses  or  tractors  are 
being  turned.  Besides  road  surfacing, 
the  machine  is  efficient  fore  utting  V- 
shape  ditches  and  for  backfilling  pipe 
trenches. 


CUTTING  A  ROAD  ON  NATURAL  SURFACE 
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UOAD   TOOLS 

Catalog  No.  si  of  the  Baker  Manu- 
facturing Co.  contains  18  pages  of  illus- 
.  trations  and  descriptions  of  road  tools 
and  earth  moving  specialties.  The  1- 
yard  self-loading  scrapers  have  been  in 
successful  use  since  1912  and  can  be 
operated  by  tractors  for  digging,  haul- 
ing, dumping  and  spreading  dirt.  They 
are  used  on  road  and  street  excavation, 
canal  construction,  reservoir  building, 
quarry  stripping,  street  widening,  sub- 
division work  and  railroad  grading.  In 
average  soil  with  tractor  hauling  they 
take  up  a  full  load  in  a  distance  of  10 
to  20  feet  and  in  a  few  seconds  of  time 
and  plowing  is  unnecessary.  They  can 
be  hauled  by  15  to  20  h.  p.  tractors,  ac- 
cording to  the  character  of  the  soil  and 
a  35  h.  p.  tractor  can  haul  three  1-yard 
scrapers.  A  nowerful  tractor  can  haul 
as  many  as  six  scrapers,  operated  by 
two  men,  and,  with  the  snecial  ditcher 
supplied  can  finish  a  2.'i-foot  road. 

A  %-yard  scraper  is  built  and  can  be 
hauled  by  a  12  h.  p.  tractor  and  is  rec- 
ommended for  road  and  street  work 
and  short  haul  and  team  excavating. 

The  "Uncle  Jim"  self-operating  road 
leveler  No.  1  has  a  cutting  width  of 
30  feet  with  two  blades  25  feet  long 
set  to  cut  off  all  elevations  and  roll  the 
dirt  back  to  the  low  spots.  The  blades 
are  curved  to  impart  a  rolling  motion 
to  the  earth  and  can  be  instantly  re- 
tracted to  pass  through  a  10-foot  clear- 
ance without  stopping  the  machine. 

The  "Jim  Dandy"  No.  2  has  18-foot 
blades  made  with  6-foot  sections  that 
are  sharp  top  and  bottom,  reversible 
and  interchangeable.  They  will  pass 
through  S-foot  openings,  and  can  be 
handled  with  a  15  h.  p.  tractor. 

Leveler  No.  3  is  drawn  by  a  10  h.  p. 
motor  and  is  designed  mainly  for  patrol 
work,  for  quick  and  frequent  mainte- 
nance on  dirt  roads.  The  speed  is  14 
feet  when  opened  to  full  width.  Four 
miles  of  road  have  been  worked  in  an 
hour  with  ordinary  tractors  going  over 
the  road  once. 

Grader  No.  5  is  for  use  with  light 
tractors.  It  has  a  reversing  blade  that 
can  be  set  at  any  angle  and  locked  in 
any  position.  It  can  cut  to  a  depth  of 
8    inches    below    the    bottom    of    the 


wheels.  The  No.  5  horse-drawn  grader 
is  similar  to  the  tractor-drawn  grader, 
has  a  blade  6  feet  long  and  can  be  op- 
erated by  either  two  or  four  horses. 
The  20th  Century  grader  No.  1  hauled 
by  two  or  four  horses  can  be  operated 
by  the  driver  or  by  an  extra  man  and 
weighs  only  750  pounds.  Buck  or 
Fresno  scrapers,  drags  and  snow  plows, 
the  latter  designed  to  be  nushed  by  mo- 
tor trucks  or   tractors,  are   illustrated. 

INDUSTRIAL  NOTES 

J.  C.  Tracy,  for  the  past  few  years 
general  sales  manager  of  the  Sterling 
Motor  Truck  Co.,  of  Milwaukee,  Wis., 
is  now  connected  with  the  Hicks-Par- 
rett  Tractor  Co.,  of  Chicago  Heights, 
in  the  capacity  of  vice-president  and 
director  of  sales. 

The  Dominion  Steel  Products  Co., 
Ltd.,  of  Brantford,  Ont.,  has  made  ar- 
rangements whereby  it  will  manufac- 
ture gate  valves  and  tire  hydrants  ac- 
cording to  the  designs  of  the  Darling 
Valve  &  Manufacturing  Co.,  of  Wil- 
liamsport,  Pa. 

BARBER-GRIOUX       LOADERS    ON 
PAVEMENT    WORK 

Barber-Green  loading  machines  with 
self-feeding  buckets  have  been  used  by 
the  R.  F.  Conway  Company  and  the 
Commonwealth  Improvement  Com- 
pany, Chicago,  and  the  Schmidt  Con- 
struction Company,  Chicago,  and  the 
Badger  Construction  Company,  Mil- 
waukee, for  handling  materials  for 
concrete  road  construction.  The  jobs 
have  been  executed  at  the  rate  of  450 
linear  feet,  with  one  mixer,  735  linear 
feet  with  two  mixers,  with  total  crews 
of  17  to  27  men.  The  total  cost  of 
handling  broken  stone  and  sand  by  the 
machine  as  compared  with  hand  labor 
showed  a  saving  of  from  $23.60  to 
$53.20  per  day. 

The  Barber-Green  machine  has  been 
successfully  used  for  loading  earth  pre- 
viously scraped  into  windrows  for 
loading  scarified  macadam  scraped  into 
windrows,  for  digging  surfacing  mate- 
rials from  the  right-of-way  on  highway 
construction,  and  for  digging  and  load- 
ing gravel  in  a  pit.  Important  features 
of  the  machine  are  the  patented  rotary 


MAKER    KOAD   LEVELER   WITH    AUTOMATIC    I)RAC   ATTACHMENT   FOR 
PRODUCING    A    FLAT    SURFACE    5    FEET    WIDE 


disc  feeder,  the  crawler  type  traction, 
and  the  adjustible  measuring  hopper 
with  a  capacity  of  24  cubic  feet  that 
can  discharge  to  either  side  of  or  in 
front  of  the  machine. 


PERSONALS 

Randall,  Ernest  E.,  superintendent  of 
™  water  department  of  Stoughton, 
Mass.,  has  recently  resigned  that  po- 
sition. 

Cook,  Holton,  is  now  resident  engi- 
neer with  the  Kentucky  Highway  Com- 
mission on  the  constructing  of  a  fed- 
eral aid  road,  and  will  be  located  at 
Dixon,  Ky. 

Doolittle,  Fred  C,  has  been  ap- 
pointed highway  maintenance  engineer 
for  Whitman  county,  Wash. 

Morell,  Samuel,  Jr.,  has  been  made 
chief  structural  engineer  of  the  Sani- 
tary District  of  Chicago,  and  Julius  R. 
Hall  principal  assistant  engineer. 

Francisco,  J.  O.,  formerly  field  engi- 
neer of  the  Colorado  State  Highway 
Commission,  is  now  road  engineer  of 
La  Platte  county,  in  charge  of  main- 
tenance and  construction. 

Murray,  Leonard,  is  now  in  the  em- 
ploy of  the  engineering  department  of 
Watertown,  N.  Y. 

Baum,  H.  J.,  formerly  assistant  en- 
gineer at  Johnstown,  Pa.,  has  been  ap- 
pointed city  engineer  of  Altoona,   Pa. 

Mead,  Thomas,  has  been  appointed 
county  engineer  of  Whitman  county 
Wash. 

Chaffins,  Major  Clyde  J.,  has  been 
made  office  engineer  of  the  Idaho  Bu- 
reau of  Highways  in  the  Coeur  d'Alene 
office  under  W.  J.  Bassett,  district  en- 
gineer. 

Spring,  C.  H.,  is  now  office  engineer 
of  the  division  office  of  the  North 
Carolina  State  Highway  Commission 
at  Greensboro,  N.  C. 

Nason,  David  J.,  has  been  elected 
city  engineer  of   Bangor,   Me. 

McKee,  J.  B.,  has  been  elected  city 
engineer  of   Plattsmouth,  Neb. 

Anderson,  Nels  J.,  has  been  elected 
city  engineer  of   Stromsburg,  Neb. 

Peterson,  Carl  H.,  formerly  city  en- 
gineer of  Cadillac,  Mich.,  has  been  ap- 
pointed city  manager  of  Mt.  Pleasant. 
Mich. 

Mahaffy,  J.  L.,  has  been  appointed 
town  engineer  of  Montreal  West,  Que. 

Peck,  Frank  S.,  formerly  state  high- 
way engineer  of  South  Dakota,  has 
been  appointed  highway  engineer  of 
Minnehaha  county,  S.   D. 

Brownell,  James  P.,  has  been  ap- 
pointed  city  engineer   of   Carthage. 

Teed,  A.  J.,  has  been  appointed  to 
the  position  of  city  engineer  of  Cadil- 
lac, Mich. 

Hastings,  Elwin  S.,  and  White,  Al- 
fred E.,  have  been  appointed  acting  di- 
vision engineers  of  the  New  Hampshire 
State  Highway  Department. 

Burton.  Frank,  has  been  appointed 
commissioner  of  the  department  of 
buildings  and  safety  engineer  of  De 
troit,  Mich. 

Tong,  B.  H.,  formerly  assistant  city 
engineer  of  Bismark,  N.  D.,  has  been 
appointed  superintendent  of  highways 
of  Emmons  county,  N.  D. 

Moore,  Warren  E.,  has  been  elected 
commissioner  of  public  works  of  Ok- 
lahoma  City. 
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Sewage  Disposal  at  Worcester,  Mass. 


This  is  one  of  the  oldest  and  most  scientifically  operated  plants  in  the  country, 
and  the  experiments  on  septic  and  Imhoff  tanks,  contact  filters,  trickling  fil- 
ters and  activated  sludge,  that  have  been  made  here  are  of  unusual  interest 

and  value. 


The  sewage  treatment  plant  at  Worcester, 
Mass.,  is  one  of  the  oldest  in  the  country,  and  one 
of  the  two  largest  to  use  chemical  precipitation, 
which  method  of  treatment  has  been  continued 
after  it  had  been  abandoned  by  all  other  cities, 
we  believe.  Providence  abandoned  the  chemical 
precipitation  of  sewage  during  the  war  because 
of  the  impossibility  of  obtaining  lime,  permission 
being  obtained  from  the  federal  government  to 
substitute  chlorine  treatment  temporarily.  Follow- 
ing that,  the  freight  congestion  and  other  difficul- 
ties prevented  returning  to  lime  precipitation,  but 
in  February  of  this  year  the  city  decided  to  re- 
sume the  lime  treatment  in  a  short  time  and  prep- 
arations have  continued  and  a  contract  has  been 
let  for  the  lime,  and  the  renewal  of  chemical  treat- 
ment may  have  taken  place  before  this  article  is 
published. 


sand  filters  and  in  addition  the  precipitation  of 
lime  there  resulted  in  the  formation  of  a  hard 
crust  on  the  filter,  so  that  the  rate  of  filtration  of 
this  effluent  decreased  more  than  50  per  cent  in 
five  years  and  it  was  necessary  to  remove  as 
much  as  4  inches  of  the  material  in  a  single  clean- 
ing in  order  to  renew  the  original  rate  of  fil- 
tration. 

Late  in  1904  arrangements  were  completed  for 
delivering  crude  sewage  directly  to  the  sand  fil- 
ters and  this  method  was  continued  until  Sep- 
tember, 1908,  when  change  was  made  to  the  pres- 
ent method  of  passing  the  sewage  through  one  or 
two  settling  basins  giving  a  detention  period  of 
about  20  minutes ;  this  settling  being  introduced 
to  relieve  the  overloading  of  the  sand  filters  with 
scum  close  to  the  distributors.  It  is  found  that 
"the  disposal  of  suspended  solids  as  sludge  bv 


During  the  past  twenty  years  the  officials  in     pumping  is  much  cheaper  than  the  removal  from 
charge  of  the  plant  have  conducted  experiments     the  filters,  and  the  short  detention  period  of  the 


on  the  various  methods  of  treating  sewage  which 
have  received  general  attention  from  time  to  time, 
such  as  the  septic  tank.  Imhoff  tank,  activated 
sludge,  etc.  A  brief  review  of  the  history  of  this 
plant  and  a  somewhat  detailed  account  of  the  ex- 
perimental activated  sludge  plant  were  given  in  a 
paper  before  the   Boston  Society  of  Civil   Engi 


sewage  removes  only  the  heavier  and  coarser  sus- 
pended solids." 

In  1905  septic  tank  effluent  and  settled  sewage 
were  treated  in  experimental  contact  filters,  there 
being  two  primary  beds  and  one  secondary  bed, 
each  about  1,200  square  feet  in  area  and  filled  with 
40  inches  of  crushed  stone  of  J^-inch  to  2 '  .-inch 


neers  by  Roy  S.  Lanphear,  supervising  chemist  of  size.  Results  from  these  were  unsatisfactorv,  a  rate 
the  \\  orcester  Sewage  Department.  From  this  of  500.000  gallons  per  acre  dailv  giving  a  putres 
paper  the  following  has  been  abstracted : 

Worcester's  chemical  precipitation  plant  was 
placed  in  operation  March  25,  1890.  In  1900  ex- 
periments on  treatment  were  begun,  settled  sew- 
age, chemical  precipitation  effluent,  and  septic 
tank  effluent  being  run  onto  sand  filters  in  that 
year.  It  was  found  that  finely  divided  suspended 
matter  in  the  septic  effluent  penetrated  the  sur 


cible  effluent  much  of  the  time  and  the  beds  los- 
ing 12  per  cent  of  their  capacity  in  a  single  year. 
In  1906,  the  stone  was  removed  from  the  primary 
beds,  their  depth  was  increased  and  thev  were 
used  as  septic  tanks  for  one  year,  after  which  one 
of  them  was  used  as  a  settling  tank  for  septic  tank 
effluent,  which  was  treated  on  trickling  filters  5 
and  7yi  feet  deep.    In  1909  the  preliminary  treat- 


face  of  the  filters  and  necessitated  the  frequent  ment  was  changed  to  plain  sedimentation,"  and  in 

removal  of  large  quantities  of  dirty  sand,  and  fil-  1911  chemical  precipitation  effluent  was  applied 

termg  this  effluent  was  abandoned  in. 1902.     Set-  to  the  shallower  filter. 

tied  sewage  from   chemical  precipitation  basins  From   the  various  experiments   the  following 

gave  similar  results.    Effluents  from  chemical  pre-  conclusions  were  derh  ed  : 

cipitation  carried  finely  divided  solids  onto  the  "(1)  The  deeper  filters  gave  the  better  effluent. 
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"(2)  Purification  was  better  with  septic  tank 
effluent  than  with  settled  sewage  because  ferrous 
iron  of  the  sewage  was  removed  to  some  extent  in 
the  septic  tank  by  precipitation  as  sulphide  of 
iron. 

"(3)  The  odors  accompanying  filtration  of  sep- 
tic tanks  effluent  were  very  objectionable. 

"(4)  Chemical  precipitation  effluent  was  fil- 
tered at  a  rate  of  1,000,000  gallons  per  acre  daily, 
and  settled  sewage  at  700,000  gallons  per  acre 
daily  with  equally  good  results. 

"(5)  The  cost  of  chemical  precipitation  elimi- 
nated the  consideration  of  this  process  as  prelim- 
inary treatment." 

In  1911  an  Imhoff  tank  and  two  trickling  filters 
were  placed  in  operation,  each  filter  being  10  feet 
deep  and  one  containing  ^4-inch  to  2I^-inch 
crushed  stone  and  the  other  y2-'mch  and  1%- 
inch  stone.  This  plant  was  operated  successfully 
for  two  years,  the  rate  of  filtration  during  the  sec- 
ond year  being  2,000,000  gallons  per  acre  daily. 
The  filter  containing  the  coarser  stone  did  not 
yield  quite  so  good  an  effluent  as  the  other,  but 
caused  much  less  trouble  from  surface  pooling. 
Its  effluent  was  non-putrescrible  during  warm 
weather  and  during  the  winter  about  75  per  cent 
of  the  samples  treated  were  non-putrescible. 

It  was  appreciated  by  those  in  charge  that 
chemical  precipitation  of  sewage  was  inefficient 
and  costly,  and  in  1916  the  superintendent  of 
sewers  recommended  changing  to  a  plant  consist- 
ing of  Imhoff  tanks  and  trickling  filters.  At  about 
the  same  time  the  State  Department  of  Health 
began  urging  a  new  plant  of  this  type. 

Meantime,  early  in  1917,  an  experimental  plant 
using  the  activated  sludge  process  was  con- 
structed and  placed  in  operation,  in  keeping  with 
the  general  policy  of  the  sewer  department  to 
test  every  promising  method  of  sewage  treatment. 
After  13  months  of  operation  the  supervising 
chemist  was  called  to  military  service  and  conse- 
quently report  upon  the  operation  of  the  plant 
was  not  completed  before  November,  1919.  This 
report  indicated  that  the  air  requirements  of 
treating  Worcester  sewage  by  the  activated 
sludge  process  were  large  and  the  sludge  dis- 
posal a  serious  problem.  Six  months  before  this 
report  was  available  the  state  legislature  passed 
an  act  requiring  the  city  of  Worcester  to  start 
work  on  a  new  sewage  disposal  plant  before  Oc- 
tober  of  that  year  and  to  have  the  plant  in  opera- 
tion by  April  1,  1924.  The  superintendent  of 
sewers  again  recommended  the  adoption  of  the 
Imhoff  tank  and  trickling  filter,  the  State  Depart- 
ment of  Health  approved  this  and  also  the_ loca- 
tion proposed  for  the  new  plant,  and  the  site  of 
this  plant  is  now  being  prepared  and  the  outfall 
sewer  extended  to  it. 

I      ;llh- 1     I  XPERIMI NTS 

Mr.  Lanphear  devoted  the  larger  pari  of  his 
paper  to  a  description  of  the  experimental  acti- 
vated sludge  plant  and  the  results  obtained  in  its 
operation,  which  we  have  considerably  abbrevi- 
ated in  the  following  paragraphs: 

rhe  sewage  treated  in  this  experimental  plant 

passed   through  a  bar  screen  with   'j-inch 

openings  and  a  grit  chamber.    Thence  it  entered  a 


sewage  aeration  tank  with  a  capacity  of  25,283 
gallons,  with  filtros  plates  in  the  bottom.  The 
effluent  from  this  passed  to  a  sedimentation  tank 
of  the  Dortmund  type  14  feet  in  diameter  and  9.6 
feet  deep.  The  sludge  was  lifted  from  this  tank 
by  air  lift  and  discharged  to  either  the  sewage 
aeration  tank,  the  sludge  aeration  tank,  or  to 
sludge  tanks.  A  part  of  the  sludge,  with  or  with- 
out aeration,  was  returned  to  the  sewage  just 
before  it  entered  the  sewage  aeration  tank.  The 
sludge  re-aeration  tank  had  a  capacity  of  4,386 
gallons. 

From  75,000  to  125,000  gallons  of  sewage  was 
treated  daily,  using  from  2  to  5  cubic  feet  of  free 
air  per  gallon,  the  sewage  being  aerated  from  3.8 
to  6.2  hours  and  the  sludge  from  2.8  to  6.5  hours. 
Careful  records  were  kept  of  all  temperatures 
and  it  was  found  possible  to  operate  the  activated 
sludge  process  in  this  New  England  climate, 
where,  for  a  period  of  6  weeks,  the  average  maxi- 
mum temperature  of  the  air  was  below  32  degrees, 
the  minimum  during  one  week  varying  from  16 
degrees  to  2  degrees  below  zero. 

Foaming  occurred  in  the  sludge  re-aeration  tank 
during  the  first  ten  days  of  operation  and  it  was 
necessary  to  raise  the  tank  walls  6  inches  and 
cover  the  tank  with  chicken  wire  to  prevent  the 
foam  from  going  over  the  walls.  Foaming  also 
occurred  at  other  times,  usually  with  the  aeration 
of  activated  sludge  of  poor  quality. 

Analyses  of  the  air  after  use  in  the  aeration 
tanks  showed  that  oxygen  was  removed  and  car- 
bon dioxide  formed,  about  2.1  and  4.3  per  cent 
in  the  sewage  and  the  sludge  aeration  tanks,  re- 
spectively. A  small  amount  of  methane  and 
heavy  hydrocarbons  also  was  formed. 

There  was  a  general  lack  of  reduction  of  free 
ammonia  by  this  process,  considerable  reduction 
of  albuminoid  ammonia  and  oxygen  consumed, 
from  85  per  cent  to  95  per  cent  removal  of  sus- 
pended solids,  about  90  per  cent  removal  of  iron, 
and  an  entire  absence  of  nitrification.  Clarifica- 
tion was  generally  excellent  and  in  the  absence 
of  nitrification  exerted  considerable  influence 
upon  the  stability  of  the  effluent.  The  dissolved 
oxygen  content  of  the  effluent  usually  averaged 
from  20  per  cent  to  30  per  cent  of  saturation,  but 
many  times  was  zero  in  the  afternoon.  In  gen- 
eral effluents  having  less  than  0.2  part  of  total 
albuminoid  ammonia,  about  0.05  part  of  sus 
pended  albuminoid  ammonia  and  less  than  3.0 
parts  of  suspended  solids  were  of  good  appear- 
ance but  the  stability  was  variable,  being  influ- 
enced by  the  actual  content  of  organic  matter 
and  suspended  solids.  The  effluent  generally 
contained  front  50,000  to  350,000  bacteria  per  c.  c. 

Worcester  sewage  contains  so  much  trade 
wastes  of  such  varying  character  and  quantity 
that  nitrification  did  not  take  place  with  the  quan- 
tities of  air  and  periods  of  aeration  used,  but  a 
stable  effluent  was  obtained  by  the  reduction  of 
the  organic  content.  Owing  to  lack  of  nitrifica- 
tion and  low  dissolved  oxygen  content,  there  was 
no  factor  of  safety  or  stability  of  the  effluent  such 
as  is  usually  present  in  effluents  from  the  biolog- 
ical processes  and  consequently  sewage  of  great- 
ly   varying    character    was    not    uniformly    well 
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treated.      Greater    quantities    of    air    and    lo 
periods    of    aeration   would   probably   have    pro- 
duced better  results  in  this  respect. 

I  omparing  this  process  with  the  Imhoff  tank 
and  trickling  filter  plant,  the  latter,  treating 
stronger  sewage  and  operating  at  a  rat.-  of  2,000,- 
000  gallons  per  acre,  gave  an  effluent  which  was 
generally  slightly  turbid  and  even  slightly  col- 
ored  at  times,  and  of  greater  organic  content,  but 
n  i  untamed  about  0.5  part  of  nitrogen  as  n 
and  was  perfectly  stable  during  warm  weather 
and  75  per  cent  of  the  time  during  the  winter; 
while  the  activated  sludge  effluent  was  generally 
clear,  colorless  and  of  good  chemical  quality,  but 
lacked  stability. 

After  analyzing  the  results  of  the  experiment1-, 
Mr  Lanphear  stated  that  they  indicated,  but 
with  considerable  uncertainty,  that  "a  total  quan- 
tity of  about  4  cubic  feet  of  tree  air  per  gallon  of 
sewage,  6  hours  aeration  of  sewage  and  6  hours 
ition  of  sludge,  using  about  25  per  cent  re- 
turned sludge  and  treating  average  to  strong 
sewage,  should  give  a  final  effluent  of  good  chem- 
ical quality  and  having  a  stability  of  from  75  per 
cent    to  90  pi  i    I  cut." 

Here,  as  at  other  plants,  the  sludge  problem  was 
considered  an  important  one.  The  quantities  were 
found  to  be  much  greater  than  those  produced 
by  any  other  process  of  treatment  tried  at  Wor- 
cester, varying  from  12,000  gallons  per  million 
gallons  of  sewage  in  summer  to  25,000  gallons  in 
winter.  The  sludge  contained  from  97.1  per  cent 
of  moisture  in  summer  to  98.7  per  cent  in  win- 
ter, The  dried  sludge  contained  from  50  per 
to  70  per  cent  of  organic  matter,  from  8.5 
per  cent  to  18  per  cent  of  iron,  from  2  per  cent 
to  9  per  cent  of  fats,  and  from  4  to  6.5  per  cent 
of  nitrogen.  Worcester  activated  sludge  was 
found  as  dense  as  that  which  has  been  obtained 
elsewhere,  and  it  w:as  believed  that  it  would  be 
difficult  to  obtain,  without  concentration,  acti- 
vated sludge  having  less  than  97  per  cenl 
moisture. 

Most  of  the  sludge  was  dried  upon  sand  beds, 
but  this  was  decided  to  be  impracticable  because 
the  beds  could  not  be  dosed  to  a  greater  depth 
than  4  or  5  inches.  Concentration  experiments 
were  made  in  two  tanks,  one  6  feet  deep  and  the 
other  IS1.,  feet  deep.  Heavier  sludge  could  be 
drawn  from  the  bottom  of  the  deeper  tank  if  ex- 
tremely long  periods  of  concentration  were  used, 
but  in  no  instance  was  sludge  obtained  containing 
less  than  95  per  cent  moisture.  Concentration  ,it 
sludge  for  from  15  to  24  hours  decreased  the  vol- 
ume about  50  per  cent  and  the  water  content 
from  "S  per  cent  to  96  per  cent. 

Pressing  the  sludge  was  attempted  in  a  sec- 
tion of  a  press  of  the  Rushnell  type  which  had 
been  used  in  the  plant  for  chemical  precipitation 
sludge,  but  it  was  found  to  be  unsuitable  for 
pressing  activated  sludge  unless  about  2,500 
pounds  of  lime  in  the  form  of  milk  of  lime  were 
added  to  100,000  gallons  of  sludge  and  pressing 
continued  for  about  two  hours  at  60  pounds  per 
square  inch.  It  was  believed  that  to  be  success- 
ful, a  press  should  de-water  the  sludge  to  about 
70  per  cent,   moisture  during  the  first  20  or  30 


minutes  of  operation,   and   the   addition   of   lime 
should  not  be  necessary. 

Comparisons    were    made    between    acl 
sludge  and  that  from   the   Imhoff  tank  and  final 
settling  basins  as  fertilizers.     The  total  nitrogen 
content  of  the  activated  sludge  was  al  0  pe. 

r  than  either  of  the  others,  but  the 
available  nitrogen,  while  somewhat  greater  than 
the  Imhoff  tank  sludge,  was  less  than  that  in  the 
settling  basin  sludge,  and  the  same  was  true  of 
total  phosphoric  acid.  Based  on  the  unit  quan- 
tity of  sewage  treated,  the  nitrogen  content 
tivated  sludge  was  approximate^  2  ..  times  a- 
.is  combined  Imhoff  tank  and  final  settling 
basin  sludge.  But  if  revenue  is  desired  from  the 
nitrogen  content,  facilities  would  have  to  be  pro- 
vided for  handling  six  times  as  much  unconcen- 
trated  or  three  times  as  much  concentrated  acti- 
vated sludge  as  of  the  other  two  -lodges 
combined.  

Improved  Heavy  Traffic 
Pavements  in  Jersey  City 

By  Clarence  D.  Pollock 


Granite  blocks  laid  on  both  old  and  new 

foundations,  with  hot  asphalt  mastic  filler. 

Special  attention  paid  to  details. 


fersey  City,  X.  [..  has  been  greatly  hampered 
for  funds  for  street  improvements  due  in  a  large 
measure  to  the  fact  that  so  much  of  its  most 
valuable  portions,  including  its  water  front,  is 
owned  by  the  railroads  and  consequently  under 
state  control  and  taxation.  As  a  result  the  city 
was  paved  largely  with  both  new  and  second- 
hand Belgian  blocks  which  were  obtained  from 
near-by  quarries  of  trap  rock  in  Xew  Jersey. 
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During  the  past  few  years  great  progress  has 
been  made  in  getting  improved  pavements,  both 
in  the  selection  of  materials  and  in  improved 
workmanship.  The  city  has  a  commission  form 
of  government,  Michael  I.  Fagan  being  the  pres- 
ent Director  of  Streets  and  Public  Improvements, 
while  C.  A.  Van  Keuren  is  the  chief  engineer. 

Two  important  improvements  carried  out  dur- 
ing the  past  year  were  the  repaving  of  Newark 
avenue  from  Summit  avenue  to  Westside  avc 
nue,  excepting  the  portion  in  the  tracks;  and  the 
repaving  of  Grand  street  from  Mill  Creek  to  Coni- 
munipaw  avenue,  together  with  portions  of  Colu- 
mn nipaw  avenue  and  Pacific  avenue,  except  the 
area  in  the  railway  tracks.  These  two  contracts 
were  for  improved  granite  block  pavement  on  con- 
crete base  with  an  asphalt  mastic  used  as  a  joint 
filler. 

The  Newark  avenue  contract  amounted  to  7,500 
square  yards  over  old  concrete  foundation,  and 
the  other  contract  to  24,610  square  yards,  of  which 
3,710  square  yards  was  over  the  old  concrete  base 
and  20,900  square  yards  was  on  a  new  concrete 
base  8  inches  thick. 

Jersey  City  contracts  are  let  on  the  percentage 
method.  The  engineer  makes  a  detailed  estimate 
•of  quantities,  giving  unit  prices,  and  the  total  of 
this  estimate  is  taken  as  100  per  cent.  The  con- 
tractors submit  their  bids  as  percentages  of  the 
total  of  the  engineer's  estimate,  the  object  being, 
•of  course,  to  eliminate  unbalanced  bidding.  On 
Newark  avenue  the  percentage  bid  was  99J4  per 
cent,  while  on  Grand  street  it  was  120  per  cent. 
The  low  bidder  on  Grand  street  was  Graham  Van 
Keuren,  of  Jersey  City,  and  on  Newark  avenue 
William  Van  Keuren  was  the  lowest  bidder. 

The  blocks  specified  in  each  of  these  contracts 
were  the  standard  granite  blocks  from  8  to  12 
inches  in  length,  3^4  to  4^2  inches  in  width  and 
4;4    to   5^    inches   in   depth,   laid    upon    a   sand 


cushion  not  to  exceed  one  inch  in  depth;  upon  a 
Portland  cement  base  8  inches  thick  where  a  new 
foundation  was  used. 

The  specifications  called  for  blocks  so  dressed 
that  the  faces  would  be  approximately  rectangu- 
lar in  shape,  and  the  ends  and  sides  sufficiently 
smooth  to  permit  the  blocks  to  be  laid  with  joints 
not  exceeding  one-half  inch  in  width  at  the  top 
and  not  exceeding  one  inch  in  width  at  any  other 
part  of  the  joint.  The  head  of  the  block  was  to 
be  so  cut  that  there  would  be  no  depressions 
measuring  more  than  three-eights  of  an  inch  from 
a  straightedge  laid  in  any  direction  on  the  top 
and  parallel  to  the  general  surface  thereof. 

The  blocks  were  paved  in  straight  courses  at 
right  angles  to  the  length  of  the  street  and  the 
longitudinal  joints  were  broken  by  a  lap  of  at 
least  three  inches.  Great  care  was  given  to  the 
ramming  of  the  pavement  and  it  was  specified 
that  the  ratio  should  be  not  less  than  two  rammer- 
men  to  five  pavers  employed  on  the  work.  It  is 
very  important  that  the  pavement  be  thoroughly 
rammed  as  the  success  of  the  result  depends  so 
largely  upon  this  part  of  the  work. 

Special  attention  was  devoted  to  securing  an 
even  sand  cushion  of  one  inch  under  the  blocks. 
In  earlier  work  defects  had  developed  and  were 
probably  due  largely  to  great  variation  in  depth 
of  the  cushion. 

Formerly  the  improved  granite  block  pave- 
ments had  been  laid  with  portland  cement  grout, 
but  this  work  was  not  wholly  satisfactory  be- 
cause of  pea-stone  in  joints  or  uneven  sand 
cushion  and  the  like  which  cause  the  filler  to 
break  out  in  places.  Hence  on  these  contracts 
a  change  was  made  to  bituminous  joint  filler 
which  has  proved  very  successful.  The  joint  filler 
was  a  hot  asphalt  mastic,  the  specifications  for 
which  were  as  follows : 

The  joint  filler  used  shall  be  a  mixture  of  paving  cement 
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described   hereafter,  and   hot  dry  sand,  in  the  proportion 
nol  to  i      eed  one  part  sand  to  one  uart  paving  cement  by 
volume,   or   as   much   sand  up  to  this   proportion   as   the 
paviiiK  i  ement  will  carry.    The  sand  shall  all  pass  a  10-mestl 
i  lean  and  heated  to  a  temperature  of  not 
ees  Fahrenheit,  noi    more  than  400  de- 
grees   Fahrenheit,  and   shall   he   within   these   limits   when 
with  the  paving  cement.     The  paving  cement  shall 
ated  in  kettles,  properly  equipped   with  an  approved 
meter,  to  a  temperature  of  not  less  than  ::::.",  degrees 
nheit,   nor   more    than     100  ihrenheit,   and 

shall  he  poured  when  between  these  limits. 

the  mixture  shall  be  made  in  a  concrete  carrier  pushcart 
of   seven    (7)    cubic    feet   capacity,   or   other   approved   re- 
acle. 
Approximately  2 %  cubic  feet  of  the  hot  asphalt  cement 
shall  be  poured  into  the  cart,  the  hot  sand  then  added  in 
the  proportion  indicated  above,  and  the  mixture  thoroughly 
d  with  a  raki    or  perforated  hoe.    The  mixture  shall 
then,  without  delay,  be  Hushed  on  the  surface  of  the  blocks 
and  pushed  into  the  joints  by  squeegees  or  other  approved 
reflushing  or  repouring  if  necessary,  until  the  joints 
remain    permanently    tilled,    flush    with    the    surface   of    the 
pavement.    The  cart  or  container  shall  be  entirely  emptied 
•    refilling. 
The  appliances   for  heating  the  materials   for  filling  the 
hall  be  of  such  efficiency  and  numbers  as  will  per- 
mit   the   pourers   to   follow   closely   the    rammers,   and   all 
joints  of  rammed  pavement  shall  be  poured  with  the  tiller 
before  the  cessation  of  work   for  the  day.     In  case  rain 
Stops  the  idler  gang  before  its  work  is  finished,  the  joints 
shall  be  protected  by  tarpaulins  or  other  means,  so  as  to 
keep   out   the   water.     Under    no   circumstances    shall    the 
filler  be  poured  into  wet  joints. 

The  paving  cement  shall  be  asphalt  paving  cement,  as 
hereinafter  specified. 

The  asphalt  paving  cement  shall  be  obtained  by  the  dis- 
tillation of  the  isohaltic  netroleum  at  a  temperature  not 
exceeding  700  degrees  Fahrenheit,  and  shall  comply  with 
the   following  requirements: 

(a)  It  shall  be  homogeneous. 

(b)  Melting  point  shall  not  be  less  than  11")  degrees 
Fahrenheit  nor  more  than  130  degrees  Fahrenheit.  (Ball 
and    ring  method.) 

(c)  Solubility  in  carbon  tetrachloride  shall  not  be  less 
than  98  %   per  cent. 

(d  I  nation  at  77  degrees  Fahrenheit  shall  not  be 
less  than  00  nor  more  than  100,  the  penetration  test  being 
made  with  a  No.  2  needle  for  live  seconds  under  a  load  of 
100  grams;  and  the  penetration  at  100  degrees  Fahrenheit 
shall  not  exceed  three  and  otu  quarter  (3%)  times  its 
penetration  at  77  degrees  Fahrenheit,  the  condition  of  time 
and  load  being  as  above  established.  The  contractor,  be- 
fon  beginning  work,  shall  obtain  from  the  engineer  a 
statement  in  writing  as  to  the  penetration  desired  for  any 
particular  contract,  and  a  variation  of  not  more  than  10 
points  either  way  from  this  penetration   will  be   n  minted. 

(e)  Ductility  at  77  degrees  Fahrenheit  shall  not  be  less 
than  40  centimeters  at  the  penetration  called    Eor. 

tfl  It  shall  not  lose  more  than  3  per  cent  h\  volatiza- 
iiou  when  maintained  at  a  temperature  of  385  degrees 
Fahrenheit  for  live  hours,  nor  shall  the  penetratioi  oi  (lie 
residue  after  such  heating  be  less  than  one-half  the  orig- 
inal  penetration. 

No  traffic  of  any  description  shall  be  permitted  on  the 
pavement  until  the  joints  have  been  completely  filled  with 
the  bituminous  filler  as  described  and  it  has  hardened, 

The  contract  prices  for  granite  block  pavements  shall 
he  COSl  of  materials  and  labor  necessary  to  furnish 
and  lay  the  pavement  as  specified,  cost  of  furnishing  such 
samples  for  testing  as  may  be  required,  the  cost  of  pro- 
viding thermometers  as  specified,  and  the  cost  of  maintain- 
ing i  lie  pavement  in  good  condition  as  required  by  the 
... 

Due  to  the  care  in  drawing  the  specifications 
and  the  laying  of  the  pavements,  good  results 
have  been  obtained.  The  surface  of  these  pave- 
ments is  smooth  and  even  and  the  joints  are  thor- 
oughly filled  with  the  asphalt  mastic.  The  result 
is  very  creditable  to  Director  Fagan  and  Chief 
Engineer  Van  Keuren. 


Effects  of  Organic  Im- 
purities on  Concrctr 


Minute   quantities    of    tannic    acid    reduce 

strength    one    half.     Surface    loam    always 

reduces  strength.     Other  conclusions  from 

an  investigation. 


It  has  long  been  recognized  that  impurities  of  an 
organic  nature  reduce  the  strength  of  concrete,  eveti 
in  some  cases  entirely  destroying  the  hydraulic  prop- 
erties of  the  cement.  This  is  probably  the  reason 
for  the  weakness  of  concrete  caused  by  the  addition 
of  loam  in  small  quantities,  although  small  percent- 
ages of  clay  thoroughly  admixed  do  not  seem  to  be 
injurious. 

A  general  investigation  of  the  effect  of  organic 
impurities  has  been  conducted  by  Prof.  Duff  A. 
Abrams  of  Lewis  Institute,  and  the  results  have 
been  published  recently  by  the  Structural  Materials 
Research  Laboratory  as  a  reprint  from  the  Pro- 
ceedings of  the  American  Society  for  Testing  Ma- 
terials tor  1920. 

It  was  impossible  to  secure  natural  sands  contain- 
ing different  known  percentages  of  organic  materi- 
als fur  a  study  of  the  quantitative  effect  of  such  im- 
purities, and  the  laboratory  therefore  investigated 
the  effects  of  tannic  acid  as  a  surface  coating  for 
sand  particles,  having  decided  that  the  effect  upon 
the  strength  of  concrete  was  practically  the  same  as 
that  of  the  organic  impurities  found  in  top  soil. 
These  investigations  were  begun  in  1915  and  con- 
tinued for  four  years  or  more.  Tannic  acid  was 
applied  as  a  surface  coating  in  various  quantities  up 
to  0.4  per  cent  by  weight.  Compression  tests  were 
made  on  3-inch  by  6-inch  concrete  cylinders.  Mixes 
were  used  varying  from  1:5  to  1:2.  The  size  of 
aggregate  ranged  from  a  fine  sand  to  a  3^-inch 
graded  aggregate.  Tests  were  made  on  all  mixtures 
and  sizes  of  aggregates  at  ages  of  7  days,  28  days. 
il  months,  1  year  and  2  years,  specimens  being  stored 
in  damp  sand.  About  2,000  tests  were  made  in  this 
investigation.  The  principal  conclusions  from  the 
investigation  were  as  follows: 

1.  It  is  believed  that  the  results  of  these  tests  are, 
in  general,  typical  of  the  effect  produced  by  organic 
impurities  in  concrete,  judging  from  tests  with  nat- 
ural sands  containing  organic  matter,  made  in  Lewis 
Institute  and  other  laboratories 

2.  The  strength  of  concrete  was  reduced  for  all 
percentages  of  tannic  acid,  for  all  mixes  and  ages 
covered  by  these  tests.  Less  than  0.1  per  cent  of 
tannic  acid  in  terms  of  the  weight  of  the  aggregate 
may  reduce  the  strength  of  the  concrete  to  one-half 
its  normal  value. 

3.  Lean  mixtures  are  more  affected  by  tannic  acid 
than  the  rich  ones. 

4.  The  mixtures  from  the  titter  aggregates  are  less 
affected  by  tannic  acid  than  those  from  the  coarser 
aggregates. 

5.  All  of  the  effects  mentioned  above  may  be 
summed  up  by  saying  that  the  reduction  in  strength 
of   concrete    i-   a    function  of   the   concentration   of 
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tannic  acid  in  the  mixing  water.  An  equation  is 
given  which  represents  this  relation  for  the  28-day 
tests. 

t).  The  results  of  these  tests  indicate  that  the  wetter 
consistencies  would  be  less  affected  by  the  presence 
of  organic  impurities  than  the  drier  ones. 

7.  The  strength  falls  off  rapidly  for  small  percent- 
ages of  tannic  acid  and  less  rapidly  as  higher  per- 
lentages  are  reached. 

8.  The  7  and  28-day  strengths  are  reduced  to  a 
greater  extent  by  tannic  acid  than  at  ages  of  1  and 
2  years. 

9.  Some  of  the  1 :5  mixes  in  which  the  higher  per- 
centages of  tannic  acid  and  the  finer  sands  were 
used  (2  to  3  per  cent  solution)  disintegrated  before 
the  time  of  test.  The  1:7  mixes  (3  to  5  per  cent 
solution)  were  destroyed  in  removing  the  molds. 

10.  The  tests  confirm  the  results  of  many  other 
investigations  made  in  this  laboratory  in  showing  the 
fundamental  dependency  of  strength  of  concrete  on 
the  quantity  of  mixing  water  as  expressed  by  the 
water  ratio. 

11.  The  strength  of  concrete  (stored  in  a  damp 
place)  both  with  and  without  tannic  acid  increased 
with  age.  The  strength  for  a  given  condition  was  a 
logarithmic  function  of  the  age. 

The  paper  herein  referred  to  gives  the  complete 
figures  of  the  tests  on  which  these  conclusions  are 
based  and  also  diagrams  prepared  from  such  figures. 

Attention  is  called  to  the  colorimetric  test  using 
sodium  hydroxide  as  a_convenient  method  of  testing 
for  organic  impurities  in  natural  sands.  This  tot 
consists  of  shaking  the  sand  thoroughly  in  a  dilute 
solution  of  sodium  hydroxide  (NaOH)  and  ob- 
serving the  resultant  color  after  the  mixture  has  been 
allowed  to  stand  for  a  few  hours.  For  this  purpose 
fill  a  12-6unce  prescription  bottle  to  the  41,4  ounce 
mark  with  the  sand  to  be  tested.  Add  a  3  per  cent 
solution  of  sodium  hydroxide  until  the  volume  of 
sand  and  solution,  after  shaking,  amounts  to  7 
ounces.  Shake  thoroughlv  and  let  stand  for  21 
hours.  If  the  solution  at  the  end  of  that  period  is 
colorless  or  has  a  light  yellowish  color,  the  sand  may 
be  considered  satisfactory  in  so  far  as  organic  im- 
purities are  concerned.  On  the  other  hand,  if  a  dark 
colored  solution  is  produced,  the  sand  should  not  be 
used  in  high-grade  concrete,  or  used  only  after  mor- 
tar strength  tests  have 
shown  it  tu  ln_  satisfactory 
for  the  puri><i- 

The  report  states  that  sur- 
face loam  always  decreases 
the  strength  of  a  properly 
proportioned  concrete,  both 
because  of  the  presemv  of 
organic  materials  and  also 
because  additional  water  is 
required  to  produce  a  con- 
crete of  a  given  plasticity. 
There  are  cases  in  which  a 
coarse  sand  will  give  a 
stronger  concrete  it  loam  or 
other  finely  divided  material 
l>c  added,  but  in  such  cases 
the  addition  of  fine  -and 
would  be  much  better,  the 
increase  in  strength  <\\\r  to 
the  better  grading  of  aggre- 


gate secured  by  the  addition  of  loam  being  more 
than  sufficient  to  counterbalance  the  ill  effects 
"f  the  organic  material. 

It  seems  to  be  definitely  indicated  by  these  results 
that  care  should  be  taken  tu  eliminate  surface  loam 
from  sands  to  be  used  in  mortar  or  concrete. 

Care  should  always  be  taken  to  remove  the  over- 
burden of  soil  in  sand  and  gravel  pits.  Washing 
conducted  on  a  comprehensn  e  scale  is  generally  ef- 
fective in  removing  loam  when  mixed  with  'sand 
or  gravel. 


PREPARING    To    DYNAMITE    PAVEMENT    CONCRETED    IX 

COLD   WEATHER 

Results  of  Concreting  a  Highway 
in  Cold  Weather 

A  portion  of  Federal  Aid  Project  22  in  Penn- 
sylvania was  concreted  during  freezing  weather 
and  the  pavement  was  so  much  injured  by  the 
frost  that  it  was  condemned. 

The  slabs  were  broken  up  by  charges  of  dyna- 
mite that  raised  up  the  surface  and  broke  it  into 
fragments  that  could  be  reduced  with  picks  and 
sledges  and  removed  to  permit  the  new  concrete 
to  be   laid  in   its  place. 


Constructing  a  Brick  Highway  in  Illinois 

The  brick  pavement  for  Federal  Aid  Project  9 
in  Illinois  is  made  with  a  sand-cement  cushion  on 
concrete  foundation  as  shown  in  the  illustration. 


STRIK1  '"!     FOR   SAND-CEMENT  CUSHION   OF   BRICK   PAVEMENT 
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After  Hi-  <  i  ii. 'in  and  sand  had  been  placed  <>n  the 
foundation  they  were  leveled  accurately  bj  meana 

tl  striker  having  two  transverse  w len 

t  ti     he  exact  level  ami  supported 
h   end  b)    a  truck  with  an   extended   wheel 

ng  it  firm  bearing  on  the  forms  on  each 
side  "i  th'-  roadway.  Tin-  trucks  were  each  made 
with  a  pair  of  long  wooden  rollers  and  the  striker 
was  provided  at  each  end  with  an  inclined  handle 
about  breast  high  In  which  it  was  conveniently 
manipulated.  Ihe  brick  laying  was  mainta 
as  closi  a  convenient  to  the  concreting.  A.  space 
was  left  ini  each  side  of  the  brick  surface  that 
wa^  afterwards  finished  to  make  the  shoulder. 

Pumps  for  Small  Water 
Plants 

In  a  paper  before  the  Indiana  Sanitary  and 
Water  Supply   Association  entitled   "Rebuilding 

of  Water  Works,"  Charles  Brossman  described 
some  changes  made  in  the  pumping  plants  of 
several  Indiana  cities.  He  believed  that  the  small 
water  utility  presented  a  more  difficult  problem 
in  its  pumping  plant  than  the  large  installation. 

The  town  of  Delphi,  rinding  it  necessary  to  cut 
down  the  operating  cost  of  its  steam  plant,  con- 
sidered a  new  high-duty  steam  pump,  pumping 
by  different  type's  of  electrical  equipment,  and 
continuing  to  use  the  present  equipment  but  cut- 
ting done  the  pumping  time  by  installing  a  large 
elevated  tank.  It  had  cost  $4,827  a  year  to  oper- 
ate the  old  pumps. 

Using  a  high-duty  steam  pump  without  any 
■  in  labor,  the  total  yearly  cost  figured  $3,- 
695,  which,  adding  interest  and  depreciation  at  10 
per  cent,  would  total  $4,5X5.  If  a  large  tower  had 
been  installed  in  order  to  cut  down  the  hours  of 
pumping,  the  labor  item  would  have  been  cut  in 
half,  but  the  interest  and  depreciation  on  the 
tower  would  have  brought  the  total  up  to  $5,500. 
Using  electric  driven  pumps,  making  the  plant 
automatic  and  cutting  out  all  labor,  it  was  esti- 
mated that  the  yearly  cost  would  be  less  than 
$2,000,  or  about  $2,800  with  interest  and  deprecia- 
tion added.     Electric  pumps  were  adopted. 

For  reserve  power  in  case  there  should  be  an 
interruption  in  the  electric  current,  oil  and  gaso- 
line engines  were  considered  and  it  was  found 
that  the  gasoline  engine  fulfilled  the  requirements 
to  better  advantage  than  oil,  being  cheaper  and 
more  quickly  started,  although  more  expense  to 
operate.  Mr.  Rrossman  advised  that  in  selecting 
reserve  pumping  plant  it  is  better  to  pay  a  little 
more  and  get  a  slower  speed  engine. 

In  Van  Buren,  a  town  with  1,200  population, 
current  is  furnished  for  pumping  purposes  at  2l/2 
cents.  Two  pumps  were  installed,  each  of  125 
g.  p.  m.  and  geared  to  a  10  h.  p.  slip-ring  motor. 
These  pumps  are  both  controlled  by  a  special  de- 
sign of  automatic  control  having  two  regulators 
for  each  outfit.  The  pumps  discharge  into  the 
main  and  are  connected  with  a  pressure  tank  5 
feet  in  diameter  by  20  feet  long.  The  motors  are 
arranged  for  two  speeds.  One  of  the  regulators 
will  start  the  pump  and  run  at  a  slow  speed,  and 


should  the  pressure  continue  to  drop  the  second 
regulator  will  bring  the  pump  up 

re   dropping  still   further,   the    - 
pump  will   cut  in,   first  at   half  and  then  at  full 
-peed,  until  the  total  capacity  of  the  plant  is  in 
service;  and  as  the  pressure  increases  the  pumps 
will  cut  out  of   31  u  in  reverse  manner, 

e  of  tire,  a  double-throw  -witch  is  used  and 
thrown  directly  across  the  line,  cutting  out  the 
automatic  control  and  permitting  a  pressure  of  90 
pounds  to  be  reached,  excess  pressure  being  taken 
care  of  by  a  relief  valve. 

This  system  has  about  9,000  feet  of  mains  and 
18  fire  hydrants  and  the  entire  plant  was  in- 
stalled for  $9,500  and  is  operated  by  the  town 
marshall,  who  is  also  street  commissioner  and 
receives  $20  a  month  for  this  service.  In  this 
plant  the  total  cost  of  current  for  one  year  was 
$182  or  about  21.7  cents  per  consumer  per  month. 
The  test  on  the  pump,  allowing  5  per  cent  for 
slip,  showed  f>00  watts  per  1,000  gallons  pumped, 
or  1,675  gallons  per  k.  w.  h.  when  the  pump  was 
Brsl  installed. 


Duplicate  Supply  Mains 

W  ater  works  men  generally  recognize  the  im- 
portance of  insuring  continuous  service  by  pro- 
viding duplicate  pumping  machinery,  especially 
where  the  service  is  by  direct  pumping,  and  also 
duplicate  mains  between  the  pumping  plant  or 
reservoir  and  the  town  so  that  the  service  may 
not  be  entirely  interrupted,  as  it  would  be  in  case 
of  ,i  break  in  an  only  main. 

In  spite  of  the  self-evident  desirability  of  such 
precaution,  there  are  still  many  cities  where  the 
water  official  or  departments  find  it  impossible 
to  obtain  funds  for  duplicating  the  supply  main, 
and  the  reading  of  many  reports  of  water  works 
officials  brings  to  light  numerous  requests  of  this 
kind  repeated  year  after  year. 

One  of  these  is  the  city  of  Augusta,  Ga.  Fate 
seems  to  be  particularly  kind  to  that  city  in  that 
it  not  only  has  heretofore  refrained  from  permit- 
ting a  break  in  the  supply  main  which  is  the  only 
one  leading  to  the  city,  but  last  year  gave  the  of- 
ficials a  gentle  reminder  of  the  seriousness  of  their 
situation  without  causing  it  to  be  really  serious — 
that  time.  Last  December  this  24-inch  main  de- 
veloped a  crack  which,  had  it  occurred  two  blocks 
further  east,  would  have  made  it  necessary  to  cut 
off  the  water  supply  of  the  entire  city  for  a  period 
of  about  ten  hours  while  the  main  was  being  re- 
paired. \  fire  burning  unchecked  for  ten  hours 
could  destroy  many  times  the  cost  of  a  duplicate 
main.  The  reservoir  is  nearly  three  miles  from 
the  city  and  the  cost  of  a  duplicate  main  is  esti- 
mated b\  the  superintendent,  J.  H.  Ferguson,  to 
be  about  $91,000;  but,  backed  by  the  reminder  of 
the  dire  possibility  just  referred  to,  he  urges  that 
if  necessary  other  improvements  be  held  up  so 
that  the  money  can  be  obtained  for  carrying  out 
this  necessary  work.  "In  view  of  the  large  sums 
of  money  that  have  been  expended  on  improve- 
ments of  far  less  importance,  it  is  astounding  that 
various  administrations  have  incurred  the  tremen- 
dous responsibility  of  allowing  this  condition  to 
continue." 
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Types  of  Road  Receiving 
Federal  Aid 


The  chief  of  the  United  States  Bureau  of  Pub- 
lic Roads.  Thos.  H.  McDonald,  has  issued  a 
statement  in  order  to  clear  up  some  misconcep- 
tions which  have  arisen,  in  some  cases  naturally 
and  in  other  cases  through  misleading  or  false 
statements  made  by  those  interested  in  certain 
types  of  pavement;  also  to  urge  that  state  laws 
or  other  legislation  be  not  so  drawn  as  to  specify 
the  types  of  highways  to  be  built  in  the  states 
in  question. 

On  March  1  of  this  year  there  had  been  com- 
pleted or  were  in  process  of  construction  22,030 
miles  of  road  that  had  received  Federal  aid,  of 
which  about  70  per  cent  consisted  of  earth,  sand- 
clay  and  gravel,  about  22  per  cent  of  brick,  bitu- 
minous concrete  and  Portland  cement  concrete, 
about  7  per  cent  of  water-bound  and  bituminous 
macadam  and  about  1  per  cent  miscellaneous.  The 
total  estimated  cost  of  these  is  about  $362,000,000. 

In  each  case  the  state  initiates  the  road  proj- 
ects but  an  engineer  of  the  federal  bureau  in- 
spects the  roads,  studies  local  conditions  and  con- 
sults with  the  state  highway  department,  and  no 
projects  are  approved  that  are  not  considered 
suited  to  the  conditions  to  be  met. 

"Many  times  the  question  has  been  asked  the 
Bureau  :  What  type  of  road  is  best?  The  answer 
is  always  the  same :  There  is  no  one  best  kind 
or  type  of  road  surface."  There  must  be  a  careful 
analysis  of  both  the  engineering  and  economic 
conditions  for  each  particular  case  to  determine 
the  kinds  of  materials  that  can  be  used  success- 
fully, and  after  these  facts  have  been  determined 
then  the  various  types  of  construction  that  can 
be  used  economically  should  be  brought  into  com- 
petition. 

Attempts  have  been  made  to  embody  in  state 
laws  or  the  governing  conditions  of  bond  issues 
a  requirement  as  to  the  type  or  kind  of  roads  to 
be  constructed.  "To  follow  such  a  course  would 
be  most  unfortunate.  The  cost  must  always  be 
considered  in  determining  the  type  of  road  sur- 
faces which  are  selected,  and  the  allowable  cost 
must  be  determined  by  the  traffic  which  is  to  be 
borne."  To  a  chamber  of  commerce  recently  ask- 
ing for  information,  the  Bureau  replied:  "Types 
of  highways  should  not  be  specified  by  law.  This 
is  a  matter  to  be  decided  by  the  state  highway 
department,  in  which  should  be  lodged  full  au- 
thority both  to  construct  and  to  maintain.  Com- 
petition  between  different  types  of  materials 
sin  mid  be  maintained  and  selection  made  to  fit 
traffic  requirements  in  each  case.  The  Bureau 
doi  no1  recommend  any  one  type  to  exclusion 
of  others." 

Concerning  earth  roads,  Mr.  McDonald  says: 
"Properly  built  earth  roads  are  the  fundamental 
requirement  in  all  highway  improvement.  Re- 
gardless of  the  material  or  type  of  surfacing 
which  is  to  be  placed,  the  preparation  of  the  road 
bed   requires    the   highest   engineering   skill    and 


experience.  The  department  considers  that  the 
use  of  adequate  sums  for  the  securing  of  proper 
location,  thorough  drainage,  permanent  bridges 
and  culverts,  and  the  elimination  of  railroad 
crossings  is  demanded  if  enduring  improvements 
are  to  result.  Federal  aid  is  allotted  to  the  im- 
provement of  earth  roads,  but  only  with  the  stip- 
ulation that  a  suitable,  surfacing  will  be  placed  as 
soon  as  funds  become" available.  This  allows  the 
road  bed  to  be  prepared  and  become  thoroughly 
consolidated  before  the  surfacing  is  placed,  which 
is  highly  desirable  from  a  construction  view-point. 
To  follow  such  a  course,  however,  is  out  of  the 
nuestion  when  a  road  is  heavily  traveled,  and 
some  form  of  surfacing  must  be  provided.  To 
care  for  traffic  under  these  conditions,  frequently 
a  sand-clay  or  gravel  surfacing  is  provided,  which 
will  serve  for  several  years  and  yet  allow  the  road 
to  be  maintained  under  reasonably  heavy  traffic." 


Package  Garbage  Collection  in  Trenton,  N.  J. 

Garbage  for  the  city  of  Trenton  is  disposed  of 
by  incineration  in  a  plant  that  was  built  about 
16  years  ago  at  a  cost  of  $28,000  and  has  been 
extended  by  the  addition  of  two  more  incinerating 
chambers  costing  about  $4,500  each. 

Previous  to  1916  the  garbage  was  collected  with 
few  requirements  concerning  its  condition,  and 
was  received  at  the  incinerator  in  bulk  in  a  wet, 
unsanitary  and  offensive  state.  About  6  years 
ago  < 1.  B.  La  Barre,  then  director  of  public  safety, 
improved  the  system  of  garbage  collection  which 
now  requires  all  householders  and  others  to  de- 
liver the  garbage  in  packages  placed  on  the  curb 
every  alternate  morning,  and  collected  by  the 
twenty  two-horse  two-yard  dump  wagons  which 
are  able  to  handle  it  much  more  quickly  and  sat- 
isfactorily than  the  old  wet  garbage,  and  to  carry 
twice  as  much  in  bulk  as  formerly.  Ashes  are 
collected  separately  by  four  automobile  trucks 
and  ten  wagons. 

Before  the  war  it  was  possible  to  secure  water- 
proof pager  bags  with  a  capacity  .of  about  one 
bushel,  at  a  cost  of  80  cents  per  hundred.  These 
were  generally  used  to  contain  the  garbage  de- 
livered to  the  city  collectors.  With  the  great  in- 
crease in  the  cost  of  paper  the  price  of  containers 
advanced  so  much  that  they  have  generally  been 
dispensed  with,  and  the  garbage  is  now  usually 
wrapped  up  in  wrapping  paper  or  newspapers  to 
exclude  wet  or  sloppy  material  or  to  dry  it  at 
least  partially  before  wrapping  so  that  the  weight 
is  less  and  the  general  character  much  neater  and 
less  offensive  than  is  the  case  with  the  old  bulk 
garbage. 

With  the  present  population  of  about  120.000 
the  average  amount  of  garbage  collected  is  about 
40  tons  per  day,  the  incineration  costs  $108,000 
a  year,  not  including  the  collection  of  garbage 
and  the  collection  and  disposal  of  ashes.  It  re- 
quires abut  125  tons  per  year  of  soft  coal  to  oper- 
ate the  incinerator  which  derives  a  considerable 
proportion  of  the  fuel  burned  from  the  paper 
wrappings  and  from  the  dried  garbage  itself. 
The  cost  of  the  disposal  is  about  33  per  cent  less 
than  the  former  cost  of  the  disposing  of  the  wet 
garbage. 


May  21,  1921 


1    I  C     \V  ORKS 


PUBLIC  WORKS 

Published    Weekly 

by 

Municipal   Journal   and   Engineer,   Inc. 

Publication  Ofllce,  Floral  Park.  N.   Y. 

Advertising  and  Editorial  Offices  at  343  W.  SOth  St.. 

New  York,  N.  Y. 


Subscription   Rates 

United  States  and  Possessions,  Mexico  and  Cuba $3.00  per  year 

All    other    countries     *40O  per  year 

Change   of   Address 
Subscribers    are    requested    to     notify     us     promptly    of    change     of 
address,  giving  both  old  and   new  addresses. 

Telephone  (New  York):  Bryant  9591 
Western    office:    Monadnock    Block,    Chicago 


CONTENTS 


SEW  V  \l.    VI    WORCESTER,   M  \- 

IMPROVED  HEAVY  TRAFFIC  PAVEMENTS  IN 
IKKSKY    CITY     Illustrated— By    Clarence   D.    Pol- 

423 

IF  ORGANIC  IMPURITIES  ON  CON- 

CRE1  i:    -125 

Result  of  Concreting  a   Highway  in   Cold   Weather— 

Illustrated    426 

Constructing  a  Brick  Highway  in  Illinois — Illustrated..  426 

PS  FOR  SM  \l.l    V  Ml  k   PL  VNTS  427 

Duplicate  Supply  -Mains   

S  OF  ROADS  RI  !  I  EDERAL  AID  428 

Package  Garbage  Collention  in  Trenton,  N.  J 428 

i  ES  429 

Types  of  Federal  Aid  I  neers.  for  Pub- 

lic Positions— Publicity  for  Public  Wo 

New  York  I. uses  Passaic  Valley  Suit   430 

The   Earthcrete  Road    431 

WOB DURING    1920    AND    CONTEM- 

PLA  ill)  DURING  1921— Table  

\\  II  \  [    \k'i     THE    BEST    METHODS   I  >F    II 
DUNG  GRAVEL  FROM   CAR  TO  CONCRETE 
MIXER?   435 

IIXERS  437 

ep  Oil  Out  of  Sewers  437 

RECENT  LEGAL  DECISIONS 438 

Types  of  Federal  Aid  Roads 

A  statement  recently  given  out  by  Chief  Mc- 
Donald, of  the  United  States  Bureau  of  Public 
Roads,  and  quoted  in  part  elsewhere  in  this  is- 
sue, should  be  given  the  widest  publicity,  espe- 
cially by  the  daily  press  and  other  papers  that 
reach  lawmakers  rather  than  engineers  and  high- 
way officials.  Unfortunately  more  or  less  success 
has  been  achieved  by  those  prejudiced  in  favor  of 
different  types  of  pavement  in  winning  over  to 
their  special  type  either  those  at  the  head  of  state 
highway  departments  or  those  who  have  prepared 
tin-  laws  or  bund  issues  bj  which  the  department's 
monej  is  raised.  As  a  result,  we  have  for  two  or 
three  years  past  seen  certain  states  openly  com- 
mitted to  building  practically  nothing  but  cement 
concrete  roads,  others  committed  to  bituminous 
roads ;  while  in  states  where  the  counties  are  prac- 
tically supreme  in  road  matters,  we  find  all  types 
and  variations  of  surfacing  adopted,  each  as  the 
only  one  which  the  highway  authorities  then  in 
charge  will  permit  on  work  under  their  control. 


In   urging  the  adoption  by  highway  auth 
of    their    respective    types,    some    p'ropag.v 
have  gone  so  far  as  to  claim  that  the:: 
recommended  by  the  Bureau  of  Public  Roads  or 
the  only  one  that  would  be  granted  federal  aid, 
hut  Mr.  McDonald  has  positively  denied  any  such 
preference  on  the  part  of  his  bureau. 

As  Mr.  McDonald's  statement  so  clear 
presses  it,  there  is  no  best  type  of  road.  I 
type  that  has  been  accepted  by  responsible  engi- 
neers has  its  advantages  under  certain  condi- 
tions. These  conditions  include  the  traffic  and  the 
kind  and  abundance  of  road  materials  locally 
available,  and  the  financial  condition  of  the  state 
or  county  is  justifiably  taken  into  consideration 
in  many  cases. 

Only  after  the  conditions  affecting  a  given  road 
have  been  thoroughly  investigated  and  carefullv 
considered  by  a  road  expert  competent  to  make 
decision,  can  it  be  known  what  kind  or  variation 
of  road  surface  will  be  best  for  a  given  section 
or  road,  and  for  legislators  to  endeavor  to  decide 
what  type  of  road  shall  be  used  exclusively  in 
their  state  or  county  is  to  make  probable  the  prac- 
tical wasting  of  a  greater  or  less  percentage  of 
the  funds  that  they  contemplate  spending. 


Engineers  for  Public  Positions 

Two  resolutions  adopted  by  the  American  As- 
i  in  of  Engineers  at  its  recent  convention  in 
Buffalo  will  meet  with  the  approval  of  most  of 
the  profession,  not  from  any  selfish  motives,  but 
because  of  their  belief  that  it  would  be  for  the 
best  interests  of  the  people  at  large.  One  of  these 
was  an  urgent  suggestion  that  at  least  one  prac- 
tical highway  engineer  be  named  on  the  proposed 
Federal  Highway  Commission  to  have  charge  of 
Federal  Aid  highway  work,  and  the  other  that 
the  existing  laws  of  New  York  state  be  changed 
so  as  to  permit  the  appointing  of  engineers"  as 
health  officers.  \t  present  the  New  York 
state  law  requires  all  such  officers  be  physicians. 

As  to  the  latter,  it  is  now  so  well  established 
and  recognized  by  those  competent  to  judge  that 
a  large  part  of  the  duties  of  health  officers  lies 
much  more  fully  in  the  field  of  engineering  than 
in  that  of  medicine,  that  the  logic  of  the  situation 
would  call  for  the  appointing  of  an  engineer  rather 
than  of  a  physician.  Best  of  all,  of  course,  would 
be  an  engineer  who  has  been  specially  educated 
to  act  as  a  health  officer. 

Engineers  arc  specially  desirable  where  the 
health  officer  is  given  charge  of  refuse  collection, 
as  is  still  the  case  in  a  number  of  places.  Much 
of  the  unsatisfactory  condition  of  both  the  collec- 
tion service  and  the  final  disposal  of  refuse  in  the 
past  was  due  to  the  fact  that  it  was  largely  in 
the  charge  of  physicians,  the  experience  and  tem- 
perament of  which,  as  a  class,  is  generallv  un- 
stated to  such  work;  while  the  recent  consider- 
able advance  made  in  both  of  these  lines  of  work 
can  be  traced  directly  to  the  recognition  of  this 
fact  and  the  placing  of  such  work  in  the  hand  of 
engineers. 

As  to  the  matter  of  requiring  a  practical  high- 
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way  engineer  on  the  Federal  Highway  Commis- 
sion, there  are  arguments  in  favor  of  the  stand 
that  what  is  needed  in  such  a  position  is  admin- 
istrative rather  than  engineering  ability,  engineers 
being  employed  to  furnish  the  necessary  techni- 
cal knowledge.  In  reply  to  this,  however,  it  may 
be  said  that  some  of  our  best  administrative  and 
executive  talent  can  be  found  among  engineers, 
and  that  by  appointing  one  who  combines  ability 
in  both  lines,  considerable  time  that  would  other- 
wise be  lost  in  educating  the  commissioner  to  an 
understanding  of  engineering  ideas,  and  friction 
due  to  misunderstanding,  could  be  avoided. 


Publicity  for  Public  Work 

The  city  engineer  of  Ogden,  Utah,  Joseph  M. 
Tracy,  shows  his  appreciation  of  the  importance 
of  giving  contractors  plenty  of  time  to  study 
plans  and  conditions  before  submitting  bids,  and 
of  reaching  all  who  would  be  likely  to  bid  by 
announcing  the  work  through  the  columns  of  a 
paper  read  by  contractors.  The  city  is  to  let  a 
contract  for  about  six  miles  of  42-inch  to  60-inch 
sewer,  and  the  legal  notice  will  be  published  in 
a  few  weeks  in  one  of  the  local  papers.  But  ad- 
vance notice  is  given  in  our  advertising  pages 
that  the  plans  are  now  ready  and  can  be  exam- 
ined. Incidentally,  contractors  will  be  paid  in 
cash — as  they  always  should  be,  but  a  few  cities 
still  follow  the  undesirable  practice  of  making 
payment  in  paper  that  the  contractor  must 
discount. 

The  same  excellent  judgment  was  shown  by 
the  water  department  of  Columbus,  Ohio,  which 
about  a  month  ago  gave  notice  that  bids  would 
be  received  in  about  two  months  for  enlarging 
the  water  purification  works  and  that  plans  were 
then  ready,  but  that  the  legal  advertisement 
would   appear   in   the   "City   Bulletin"_  only. 

Cities  that  give  only  a  few  days'  notice  in  local 
papers  of  extensive  contract  work  are  almost 
sure  to  suffer  financially  in  consequence.  The 
bidders  will  probably  be  confined  to  local  con- 
tractors who  have  had  earlier  information  and 
who,  in  the  absence  of  outside  competition,  will 
probably  not  sharpen  their  pencils  very  fine  in 
estimating,  or  if  there  are  bidders  who  have  not 
had  previous  information  about  the  work,  they 
will  bid  high  enough  to  cover  incompleteness  of 
investigation,  or  if  they  bid  low  are  likely  to  be 
of  the  irresponsible  kind  that  too  often  end  in 
financial  disaster  to  themselves  and  long  delays 
and  lawsuits  for  the  city. 


New  York  Loses  Passaic  Valley  Sewer  Suit 

For  thirteen  years  the  city  of  New  York  has 

I lighting    the    Passaic    valley    sewer   in   the 

courts.  Early  in  May  a  decision  was  handed 
down  by  the  United  States  Supreme  Court  re- 
fusing  the  city's  application  for  an  injunction  to 
prevenl  the  building  of  the  sewer.  This  sewer  is 
being  built  to  intercept  the  sewage  now  reaching 
i  In-  Passaic  river,  which  is  estimated  at  about 
00,000  gallons  a  day,  and  to  discharge  the 
-;iiiir  through  a  long  subaqueous  outlet  into  the 
upper  bay  of   New   York  harbor. 


At  the  outset  the  United  States  took  part  in 
order  to  protect  the  federal  interests  in  the  har- 
bor, but  withdrew  on  receiving  a  stipulation  from 
the   Passaic   Valley   Sewerage   Commission   that 
it   would   construct    a    purification   plant   on    the 
Newark  meadows,  this  plant  to  consist  of  coarse 
screens,  grit  chambers,  self-cleansing  mechanical 
screens  having  clear  openings  of  not  more  than 
.4  of  an  inch,   followed  by  final   clarification   in 
sedimentation   basins.      These    basins   would    be 
225  feet  long  and  have  a  capacity  such  as  to  pro- 
vide a  detention  period  of  not  less  than  one  hour 
at  the  maximum  rate  of  flow  of  the  sewage  and 
of  not  less  than  one  and  a  half  hours  on  the  daily 
average  flow,  with  mean  lineal  velocities  through 
the  tanks  of  not  over  0.5  inch  and  0.75  inch,  re- 
spective!}-;   the   basins   to   contain    scum   boards 
and  devices  for  removing  the  retained  scum  and 
deposits.  The  sewage  so  clarified  was  then  to  be 
pumped   under   pressure   through   a   tunnel   to   a 
point  in  New  York  bay  near  Robbins  Reef  light, 
where  it  would  be  discharg  d  through  outlets  40 
feet  or  more  beneath  the  surface,  there  being  not 
less  than  150  outlets  located  in  four  or  more  dis- 
charge  pipes   extending   across   the   current   and 
spaced  about  100  feet  apart,  the  outlets  being  not 
more  than  one  foot  in  diameter  and  arranged  to 
discharge   horizontally  across   the   tidal   current; 
the  outlets  covering  a  dispersion  area  of  at  least 
3.5    acres.     The    commission    also    agreed    that, 
through  use  of  the  plant  just  described  or  other 
provisions  that  might  prove  necessary,  the  Pas- 
saic Valley   sewage  would   not  be   permitted  to 
cause    any   visible    suspended    particles    in    New 
York  bay,  or  deposits  objectionable  to  the  Secre- 
tary of  War,  or  odors  due  to  the  putrefaction  of  ' 
organic  matter,   or   any   grease   or   color   on   the 
surface  of  the  bay,  or  injury  to  the  public  health, 
or  injurious  effect  upon  the  property  of  the  United 
States  situated  on  the  harbor  of  New  York,  or 
reduction  in  the  dissolved  oxygen  contents  of  the 
waters  of  the  bay  to  such  an  extent  as  to  interfere 
with  major  fish  life.    Also  that  the  United  States 
should  at  all  times  have  full  opportunity  to  in- 
spect the  sewer  system  with  a  view  to  determin- 
ing whether  the  contract  is  being  performed. 

This  stipulation  was  objected  to  by  New  York- 
City  on  the  ground  that  it  would  be  impossible 
to  show  whether  any  pollution  of  the  harbor  was 
due  to  Passaic  Valley  sewage  or  that  from  other 
sources,  and  it  continued  the  fight  in  the  courts. 
The  Supreme  Court  in  its  decision  holds  that  the 
stipulation  with  the  Lmited  States  is  sufficient  to 
prevent  pollution  of  the  harbor,  but,  in  case  such 
pollution  should  occur,  it  gives  permission  to  New 
York  to  make  another  appeal  for  an  injunction. 
The  court  stated  that,  considering  all  of  the 
evidence  submitted,  it  failed  to  be  convinced  that 
"the  sewage  which  the  defendants  intend  to  dis- 
charge into  upper  New  York  bay,  even  if  treated 
only  in  the  manner  specifically  described  in  the 
stipulation  with  the  United  States  government, 
would  so  corrupt  the  water  of  the  bay  as  to 
create  a  public  nuisance  by  causing  offensive 
odors  or  unsightly  deposits  on  the  surface  or 
that  it  would  seriously  add  to  the  pollution  of  it. 
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The  court  makes  a  pertinent  suggestion  for  co- 
operation in  the  following  words:  "We  cannot 
withhold  the  suggestion  inspired  by  the  consider- 
ation of  this  case  that  the  grave  problem  of  sew- 
age disposal  presented  by  the  large  and  growing 
population  living  on  the  shores  of  New  York 
bay  is  one  more  likely  to  be  wisely  solved  by 
co-operative  study  and  by  conference  and  mutual 
concession  on  the  part  of  representatives  of  the 
states  so  vitally  interested  in  it  than  by  proceed- 
ings in  any  court,  however  constituted." 

The  Passaic  Valley  sewer  is  now  practically 
completed,  including  the  purification  plant,  except 
for  the  outlet  into  the  harbor.  Two  contracts 
have  already  been  let  for  this  and  abandoned  by 
the  contractors  and  it  is  a  question  when  the 
outlet  will  be  completed  or  whether  it  ever  will 
be,  and  how  great  the  cost  will  be.  Undoubtedly 
the  cost  will  be  very  much  larger  than  was  orig- 
inally estimated.  This  entire  outlet  could  be  elim- 
inated by  discharging  the  sewage  into  Newark 
bay,  and  if  the  sewage  were  sufficiently  purified 
this  should  cause  no  objectionable  results.  How- 
ever, the  dilution  capacity  of  Newark  bay  is  by 
no  means  so  great  as  that  of  New  York  bay,  since 
there  is  very  little  change  of  water  due  to  tides, 
and  the  currents  through  it  caused  by  tributary 
streams  are  not  great. 

One  of  the  arguments  used  by  New  York  was 
that  if  no  nuisance  would  be  created,  New  Jersey 
might  discharge  the  sewage  into  Newark  bay, 
against  which  New  York  could  not  object.  It  is 
possible  that  the  difficulty  and  expense  of  the 
outlet  may  still  cause  the  commission  to  adopt 
this  plan,  temporarily  at  least,  leaving  it  to  the 
future  to  decide  whether,  if  Newark  bay  should 
show  injurious  effects  from  this  discharge,  the 
remedy  should  be  a  further  purification  of  the 
sewage  or  the  construction  of  the  outlet  into 
New  York  bay. 

On  the  other  hand,  New  York  is  asked  to  an- 
swer the  question  why  she  herself  should  not  be 
called  upon  to  treat  the  sewap-e  being  discharged 
from  New  York  into  the  bay,  which  is  many  times 
that  to  be  brought  by  the  Passaic  Valley  sewer 
and  which  has  already  driven  from  the  harbor  all 
of  the  major  fish  life  which  the  Passaic  Valley 
Commission  stipulated  with  the  United  States 
that  it  would  not  interfere  with. 

The  suit  has  been  very  expensive,  having  cost 
New  York  more  than  $152,000,  including  employ- 
ing the  present  Secretary  of  State,  Charles  E. 
Hughes,  to  represent  it  before  the  Supreme  Court, 
while  George  W.  Wickersham,  formerly  Attorney 
General  of  the  United  States,  argued  for  New 
Jersey.  The  testimony  taken  amounted  to  about 
2,500,000  words  and  260  exhibits  were  put  before 
the  court.  The  printing  cost  New  York  $20,000, 
there  being  12  large  volumes  of  text,  maps  and 
diagrams. 

This  probably  terminates  any  legal  delays  to 
the  completion  and  use  of  the  Passaic  Valley 
sewer,  which  has  been  under  construction  for  so 
many  years.  In  addition  to  the  engineering  and 
financial  questions  already  referred  to,  there  still 
remains  to  be  settled  whether  or  not  certain  of 
the  smaller   communities   in   the   Passaic   Valley 


will  utilize  this  sewer  and  join  in  paying  for  it. 
When  it  finally  comes  into  use  there  will  prob- 
ably be  considerable  disappointment  among  tl 
who  expect  to  see  the  Passaic  river  returned  to 
its  original  purity  and  transparency.  There  are 
many  feet  of  sewage  mud  in  the  bottom  of 
the  river  which  will  continue  to  putrefy  for 
some  time  to  come,  and  in  addition  to  this, 
the  sewer  will  not  intercept  from  the  river  the 
discharges  from  many  silk  mills  which  contain 
spent  dyes  and  other  impurities  that  will  con- 
tinue to  keep  the  river  dark-colored  even  though 
they  do  not  endanger  the  health  of  the  commu- 
nities lower  down  by  contributing  pathogenic 
germs  or  putrescible  matters. 

The  Earth  Concrete  Road 

A  new  variety  of  road  is  offered  to  highway 
officials,  having  first  been  brought  to  public  notice 
at  the  Road  Builders'  show  in  Chicago  this  year. 
It  is  known  as  "earth  concrete."  A  demonstration 
section  of  road  was  laid  just  outside  of  Grand 
Rapids  last  July.  The  process  calls  for  mixing  five 
parts  of  clay,  sand,  gumbo,  muck  or  soil  free  from 
vegetable  matter,  which  must  be  pulverized,  with 
one  part  of  Portland  cement.  The  water  used 
has  dissolved  in  it  4  ounces  of  a  chemical  called 
"earthcrete"  for  each  sack  of  cement,  sufficient 
water  being  used  to  moisten  each  particle  of  the 
batch.  This  is  laid  like  concrete,  but  is  allowed 
to  set  longer  than  is  customary  for  concrete.  It 
is  recommended  especially  as  a  substitute  for 
concrete  as  a  base  for  brick,  asphalt  or  other 
wearing  course,  although  the  section  laid  near 
Grand  Rapids  is  subjected  directly  to  the  wear 
of  traffic.  A  sample  of  this  road  was  cut  out  and 
sent  to  the  Structural  Material  Research  Labora- 
tories of  Lewis  Institute,  Chicago,  where  a  com- 
pression test  was  made  of  5  small  blocks  that 
were  made  from  the  sample,  with  the  result  given 
in  the  following  report: 

STRUCTURAL   MATERIAL   RESEARCH   LABORATORIES 
Lewis   Institute,   Chicago,  III. 

COMPRESSION   TESTS  OP  EARTH   CONCRETE,   TAKEN 

FROM  KNAPP  ROAD, 

Grand  Rapids,  Kent  County.  Michigan    Lot  No.  5035 

Four  small  blocks  were  made  and  tested  in  a  40,000-lb. 

Riehle  testing  machine;  one  larger  block  was  crushed   in 

a    200,000-lb.    Olsen    testing    machine. 

Ref.  Dimension     Height     Sq.  In.    Total  Load  Unit  Load 

Loaded  Area  Sq   In.' 

No.   1  2.50x2.85  3.6  7.12  13,450  lbs         1890 

No.   2  3       X3.05  3.3  9.15  21.160  lbs.        2310 

No.   3  2.75x3.05  2.9  8.38  14,350  lbs.        1710 

No.   4  2.80x2. S5  4.2  7.98  14.785  lbs.        1850 

No.    i  6.40x7.3  4.3  46.8  111.300  lbs.       23S0 

Average  of  5  blocks,  2,030  lbs. 

April    14.    1921.        Correct    (Signed)    S.    WALKER. 

Approved.  Prof,  in  Charge  of  Laboratory. 

On  May  4,  the  test  road  mentioned  was  in- 
spected by  a  party  containing  Alvah  Brown,  chair- 
man of  the  Kent  County  Road  Commission  and 
president  of  the  of  the  Earth  Concrete  Com- 
pany; Rial  V.  McArthur,  member  of  the 
Kent  County  Road  Commission ;  O.  S.  Hess,  en- 
gineer of  that  commission;  E.  J.  Paas,  superinten- 
dent of  road  maintenance  of  the  county ;  and  H. 
J.  McKinley.  secretary  of  the  commission;  also 
Clifford  Paige,  city  engineer  of  Grand  Rapids; 
L.  H.  Belknap,  chief  engineer,  and  C.  E.  Foster, 
district  engineer  of  the  state  highway  commis- 
sion ;  and  R.  S.  Greenwood,  secretary-treasurer 
of  the  Earth  Concrete  Company. 
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WORK  DONE  DURING   1920  AND  CONTEMPLATED  DURING   1931    (Continued) 


Money 
spent  for 
County  and  State       hwy.  work 

Uri-ciiii    (.continued: 
Pt  Ik       

Sherman              •  •  •  •  31,000 

Wheeler    '.'.' 225, uuo 

Yamhill     •  ••  700,000 

Pennsylvania: 

Armstrong    80,000 

Bradford    

Centre    

Delaware    

Erie  455.014.44 

Monroe     600,000 

Potter    50,000 

Warren     120,000 

ltd  oil  <■    Inland: 

Bristol     22.000 

Providence    3,000 

South  Carolina: 

Greenwood     540,000 

South  Dakota: 

Clay     40,000 

Cod'ington    53,000 

Corson    103,000 

Custer     260.000 

Davison    120.000 

Day    234,989.84 

Gregory    100,000 

Haakon     90.000 

Hanson     90,000 

Jackson    160,000 

Lincoln     278.000 

McCook     72.000 

Miner    150,000 

Minnehaha    280,000 

Perkins                 .     .  .  70,000 

spmk    ..:.:..:. .  130,000 

Stanley     80. lino 

Tripp     180.000 

Union    182.000 

Walworth    140.000 

Yankton     80.000 

Tennessee: 

Bedford.  Coffee 

and    Moore    ....  100.000 

Benton    60,000 

Coche    100,000 

Giles    200,000 

Greene    100.000 

Hamilton     250  1 

Lewis    60.000 

Lincoln    none 

M.Minn     22.000 

Monroe    40.000 

Tipton   and 

Lauderdale    108.225 

Arkansas    3S'°?? 

Bosque    80,000 

Callahan    120.000 

Cameron     50,00'J 

Carson     15  000 

Colorado    330  oon 

Dick  ins     86,983  94 

Edwards    1 2.0011 

Fort   Bend    60.000 

Gonzales    400.000 

Harris     400.000 

Johnson   200  000 

Limestone     300  000 

Madison    75  0"0 

Milam     475  000 

Montague      300.000 

i   on    75.00,1 

Rockwall    50.000 

San    Augustine    ..  250.000 

Shaekelfr.rd     40.000 

Tarrant     300.000 


During,    1SKM) 


During    IU21 
Amt.  done  by 

contract  &        Money 
by  employees    available 
C — contract  for  Kind  &  amt.  of 

E — employes    hwy.  wk.      surface    to    be   laid 


Amount    to   be 

done   by  contract 

and   by   employees 

C — contract; 

E — employees 


If,  hard  surface,  10 
gravel    &    iii- 

1  VS    mac,  culverts 

175.000  dirt,  50,000 
crushed    rock 

14    cone,    11    bit. 


45,000      3    mac. 
200,000      100,000    crushed    rock. 

75,000   dirt 
350,000      grading,    18   cone. 


19, SOS   war. 

-bit. 

1   brick,  1  1 

sonc. 

31,702   war. 

-bit. 

23. 20S   war. 

-bit. 

47.265   war. 

-bit. 

con. 

13  cone. 

cone. 

3    cone. 

Vi    topeka, 

2    gr 

none 

1.45". 000      20    cone. 


all   C  1,000.000  46    cone, 

all   C  500,000  mac,    5    cone, 

all  C  50.000  8  cone, 

all   C  200,000  1%    cone. 


all  E 


1  cone,  107  topsoil  a.l   C 

dirt  4.000C,  rest  E 

9  gravel,   8   earth  45%  E 

55%  C 
48    earth  15,000  E,  88.000  C 

2  crushed   granite  all   E 

10  gravel,    rest   dirt  all  E 
earth   roads                                  80.614.06C 

rest  E 
1    gravel,    rest   earth  60.000  E 

earth,  bridge  C 
1,000  dirt  rd.turnpiked  all   J 


30,000     7    gravel 
3,000      75   gravel 


608.000      1   cone,   60   topsoil 


$22,000   gravel   hwy. 

6  earthwork 
3  grav.,  rest  earth 

20    gravel,    bridges 


all  E 

earth  moving  C 
rest  E 
grading  & 
maint.  E 
226,000  U 
gravel   and  dirt  36,000  E 

36.000  bridgework  C 
11  Vi  gravel.  54  Ms  clay  clay  E 

gravel C 
39    gravel  all  C 

earth  20,000  E,  50,000  C 

earth  all  E 

53  dirt  48  E.  5  C 

earth  100,000  E 

£0.000  C 
18  gravel  all  C 

dirt  40.000  E.  60,000  C 

grading  all    E 


5.000  gravel,  36  000   mac.  all   C 

grading  all   E 

mac.  all  E 

40  gravel,  5  grade 

20  earth,  32  mac. 
4  cone,  15  chert 
graded   earth 


30.000 
300.000 
160.000 
175,000 


25,000 
380,000 


350.000 
20,000 

100.000 
70,000 

165,000 

60,000 

90,000 

300,000 


1.200,000 
60,000 
50,000 


8    gravel,    25    dirt 
28  gravel,  earth 


earth,  clav  or  sand 


maint. 
maint.. 


25    gravel, 

bridge   work 
75    clay 

45    eravel 

earth 

earth 

20    dirt 

18    grading 

18    grading  &   gravlg. 
dirt 
grading 


8    mac,    35    bit.    mac. 


40  E,  5C        600,000      60 


25,000    mac,    15,000 
grade,    10,000    mac. 


13    grading  all   C 

10  sand  clay.  25  earth  all  C 
gravel  all    E 

none  20.000  E.  101 0  1 

earth  all  E 
dirt                                         none  E.  little  ( 

35   gravel.    1    cone.  all   C 

1  I    gravel  all    G 

none 

grading  all    C 

40    gravel  all  C 

Z   cone   15  mac,  all   C 

5    bit.    top. 

gravel  all   C 

5    gravel.    90    grading  all   C 

20   earth  all   C 

gravel  all   C 

11  gravel  all  (' 
8  gravel  all  E 
•railing   for   cone.  all    (' 

12  gravel  all  C 
0  gravel,  10  earth  25.000  ] 

15.000 

drainage   structures  15,000! 

.V  grading  286,000  ' 


,000 
1,000 
1.000 
.000 

1.1 

1,000 
1,000 
1.000 
1.000 


25    shell    surfacing 

10    gravel 

36   gravel 

12   cone    pavement 

dirt 

4    gravel 

6.5    gravel 


all  c 

5  mac. 
all  C 
all   C 


8.000    maint. 
440,000  C 


all  E 

all  C 

30.000    E.    10,000    C 

8   C,    rest   E 

60%    E,    40%    C 

70,000   E.   130,000  C 


nearly   all    E 

maint.    &   grad.   E, 

grading    for    grav, 

&  bridges  C 

14    E,   rest  C 

all   E 

10  E,  35  C 
all   E 
all   E 

10    E,    10    C 
10%    E.    90%     C 

all  C 

20,000   E.   280,000  C 


all  C 
all  E 
all   E 


470.000  51    mac,    113    earth 

300.000  8  cone 

30,000  20   earth 

370.onn  15   miles 

56.000  14  Ms    cone 

800,000  35    asp.    pen.,    mac.    it- 
grading 

328.918  13   bit.    mac. 


$40,000    for    grading, 
rest  undetermined 
277.750      12    mi.    proj. 
375,000      20    retreatment.    repr. 

2  2{ 0  54    fed.   aid 

1.000,0(10  55    gravel 

125,000  15   earth 

410,000  all    gravel 

50,000  finish    1920    work 

21V.    Dixie    Hwy. 

600.000  500,000    cone,    100,000 

earth  &  bridges 

300.000  21    gravel 


all  C 

none    E,   little   C 
all  C 
all  C 
all  C 
all  C 


23.000 


3,775.000      2,000,000 


500.000   E, 
1. 500. 000  C 
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1     (  OnUiiuetl ) 


spent  for     Kind  an? 
County  and  State       hwy.  work        of  surta, ■■  ■laid 


Amt.  done  by 

contracts         Money 

by  employees  available 
C    •  ontract         fur 

B — employes  hwy.  wk. 


llurlni;    I'.rjl 


Kind  &  amt.  of 
surface    to   be   laid 


Amount  to   be 
done  by  contract 
and   by   employees 
C— Cor." 

E— «mpl'  ■:■ 


Trinity 
White  • 
Wise    .  • 


30.000  

10.000     1"^.  . 

160  000    "  rock  and  gravel, 
17  oarth,  4  clay 


all   B  BOO, 

all  E  600.000 

3  clay  E  130.000 
rest  C 


20   grav.,  50  sand  cla> 

mac. 

2  '•■    gravel.    23    drain- 
age   structures.    71 
maint. 


maim.     •.,    •■ 


I    i  lib. 

Pleasant 
Salt    Lake 
Vermont: 

Bennington 


196,838 

Orange     .  ' 


Windham 
Vlrxlnln: 

Augusta   . 


Campbell 
Fairfax    . 


Nansen.orul 
Scott      


92.000 

ISO, 

200,000 

500.000 

150.000 


22,185  war. -Oil. 

1  u . ; 7 •;   war. -bit. 

base  w.  i 

2  %    b  1 1     n 

gravel 
B  mac. 


1.4 


5  mac,  5   bridges 


20  soil 
mar. 

5  cone   IB   Band 

15    t-m'-l 
mar.  &   gravel 


10 


gravel  town 
rest  u 

35.000  C 
B2  000  E,  30,000  C 


75%  E 

40,000  E 

90, I 

all   C 
all    E 


230.000     gravel 


Clarke    1,000.000 

220.000 

39.350 

90,000 


Grant 
Island    .  .  . 
Jefferson 
Kittitas    . 
Lincoln 


Okanegan 


Wahkiakum    . 

Yakima     

Went  Virginia! 

Boone 


601.000 
125.750 

600,000 
4.037 


Brooke 
Cabell 


256.764.8S 

338,000 
100.000 


Mineral 
Morgan 
Nicholas 
Ohio     .  .  . 


i  'oca  liontas 
Randolph    . 


Summers 


Taylor 
Wavne    . 
Webster 
Wetzel 

Wlnrnnwln: 

Ail.t  i 


l5l.oor. 

79.0011 

7R.767  67 

26S.OOI' 


654.19.1  7X 
50.000 
215.000 


16    cone,    13   .bit. 
50    gravel 
4  gravel 
46.000   gravel 
27.070  sq.  yds.  cone, 
56   crushed   gravel 

10  grading  &  graveling 

17    u-raded.   2   bridges 
18,814    war.-blt. 
300,000  cone, 

300,000  gravel 
crushed    rock 
117.740    war.-blt. 

grading,  draining  & 

bridges 
6  i4   mac,  2  cone.  12 

grading.  3  base 
1  grading.    V4    cone. 

S !  ■   brick 
graulng    &    drainage 
gravel,   mac. 

1.6    cone. 


21.000    sq.    yds.    mac. 

1    1-3   cone. 

10  earth 

1    brick   or  cone, 

3  mac. 
i  '■_•   mar.,  in  grading 
5  cone.  ::  >£>  lai  via, 

1%   mac. 
1.9   pen.    mac,   bridge 


5  cone  C 
rest  E 

90,000  E 
60,000  C 

7%   E 

7>  l,    <: 

3  E. rest C 
.     60.000  E 

180,1 ■ 

all    C 
23  E.  27  C 
1  M  B,  2%  C 
4,000  E.  42,000  C 
2  mac. 

141.000  K 

resl  I ' 

17  grad.  E 

restC 


25.000  E 
rest  C 
rest   C 
3  grading  K 
all   E 


ui   I-; 
E 


l:...  field     101.265 

Calumet    in:,. a 


"Dunn 
Forest 

Cranl 


' a 

168  mm 
165,1 


SO  OH" 

.-,  V  III 
i::n i 


2   brick,   46   earth 

earth 

1*4   cone 

li'.,      ,    l:,N 

ti  sand   surfacing 
4   cone,   4    mac. 

3    gravel 
gravel 
dirt 
9   gravel,   1  mac. 

ai     tarvia    mac. 
4    gravel 
20   gravel 
20    clay 
15   bit. 
earth 


T.inoo'n      120.511.36     gravel    &    grading 

Natrona    541  000     1    bit 

Portaero     145  200  87 

"Riverside     66  798    •" 

Sauk     190.000 

Trempealeau     ....         450  001 


mar 
rest  C 
all    E 
tarvia.  mar.  E 

ri.nr     I  ' 

surfacing  E 
rest  C 

ail  C 


2  E.  4  Vj  C 

all   E 

4  cone  C 

rest  E 

16,000  E.  15.000  C 
all    E 
all   E 

40.000  E.  30.000  C 
is  B,  2  C 
1  1-6  C.  rest  E 
all  E 

no. ooo  k 

40.000  C 
100,500  E 

20. i" 


17    granite.    23    gravel 
I  6    mac.    1    cone 
f,    lime    rock.    16    gravel 
gravel    &    mac.    grading 


all    E 
8.8  r 

all    E 
100,000  E 
250.000  C 


872, 

50.000 


5  cone.  13  gravel 
gravel 


6   gravel   towns,, 
resl   C 
all  E 


450,000 

23    mac. 

E.  50%  C 

80,000 

20  soil 

all   C 

346.000 

7  611. 1 

200,000 
300,000 

59    soil,    6    bit.    mac. 
8    mac.    possibly    23 

more 
4%      cone,     10     sand 

clay    &   gravel 

all  C 
all  C 

10   E.    • 

175  ooo  E 
125.000   C 

530.000 

24..".  crushed   rock 

all   C 

70.000 
190.000 

25,000  fills  &  mac.  top 
gravel 

all   E 

1"    K.    12    C 

:;15. 

: ,000 

46,500 
98.000 

261,000 

7   cone. 

60   gravel 

IVi   per.  hwy..  6  grav. 

40.000    gravel 

6    mac. 

23    grading  &   gravlg. 

all  C 

24  E,  36  C 
«    E.    214    C 
1,600    E.    38,500   C 

11    E.    12    C 

150.000 

12    grading  &   gravlg. 

all  C 

725, 

3.553 

350.000    cone,    100.000 
brdg..    275.000    grav. 
Ocean  Beach  Hwy. 

150.000   E 
575.000  C 

all    E 

:;<"|. ■ 

grading,    draining    & 
bridges 

\    cone.    10    bit.    mac. 

all  C 
%   cone  C,  rest  E 

I  .'1 

1 16,000 

20, 

Indef. 


6    surface    treatment. 
5  gravel  mac. 

14  cone.    4    mac. 

6  grading.  3  bit.  mac. 

reconst. 
11    grading 

15  earth 
little 


20    grading 

13    hard    surfacing 


300.000 



160, 

300,000 

75,000 
311.000 
300,000 

200,000 

257  945  46 

600,000 

1  17, i 

::  10,000 
00.000 

2 ' 


160  ."hi     gravel    &    grading 


grading 

9  grading,  6  hard  aur. 

10  flay 

$300,000   sand   surfac. 
5   cone,    rest    mar.    ft 

gravel 
•t  cone,  clay  &  gravel 
dirt      gravel 
grading  ft   draining 

S  *.j    gravel 

16   cone.    15   gravel 

clay,   gravel 

30    pen 


naint.   E,   grad.   C 

all  C 

all  E 

all  E 

all  C 


all  C 
maint.   E.  rest  C 
all  C 
Indef. 

3    E.    7    C 
all    E 
5   C 

20,000  E.  160,000  C 


100  E. 
350.000   C 
all    E 
gravel   E.   cone,  u 
all    E 


2271.0110 
294.000 

17.7.H74   52 
23  7.  0  00 

360. 


6    cone.    24    gravel 

IS  lime  rook.  9  gravel 
175.000     grading.     75.- 

000  gravel  surfacing 

50.000    mac. 


100,000   E. 

7.0.0(10   C 

25.000   E 
24   E.   6    C 

2    E.   4    C 

all  E 

most    C 
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County  and  State 

Money 

spent  tor 

hwy.  work 

During   1920 

Amt.  done  by 

contract .. 
by  employees 
Kind  and  amount                 C — contract 
of  surface  laid               E — employees 

Money 
availabli 

for 
hwy.  wk 

During  1921 

3 

Kind  &  am:,  of 
surface   to    be   laid 

Amount  to  be 

done   by  contract 

and   by  employees 

C — contract; 

E — employees 

Wisconsin    (contifl 

jed): 

223 

3  bit. 
gravel 

40  earth 

gravel    only,    80    grade, 
20   finished  road 

(a)  8  surfacing  with  oil  & 
screening,    5    W.   B.    mac. 
oil   bound  mac. 

25  gravel 

5%   gravel,  bridge           all 

cone.    &    bitoslag 

none                                   80,000  1 

all   E 
45.000  E 
20,000  C 

20  E.  20 U 

none  E 
80  C 

13  E 
;   3        3  C 

all   E 

E.  except 
bridge  C 

all   C 

3,  60,000  C 

v.      all  C 
all  C 
all  C 
all  C 

all  C 

all  E 

all   E 

all  C 

28  E,  3  C 

$10,000  C 
all  C 
all  E 
all  E 

all  C 
135.000  C 

ost  E.  4  C 

C.  rest  E 

none 
all  E 
all  E 

rrading  C 
rest  E 
all  C 

all  C 

all  C 
allC 

250,000 
135,000 

85,000 
500,000 

150.000 

164,843 
6.160 

500,000 
165,000 

350,000 
Indef. 
150,000 
800,000 

100.000 

200,000 
24,000 

4,000 
1,000,000 

150.000 
77,779.09 

85.000 

24,000 

400.000 
300,000 

Indef. 

loo.ooo 

763.000 

180.000 

533.000 
85,000 

375,000 

1.500.000 

230.000 

352,000 
190.000 

3  bit. 

19    gravel.    Yi    cone 

10   gravel.   150   earth 
100  gravel 

12   gravel 
maint. 

8  mac,  10  dirt 
35  miles 

3%  gravel,  7  mac. 

15  stone 
mac 

$150,000   earth.    $50.- 
000   gravel 

4  clay    on    sand,    rest 
maint. 

5  gravel 

asp.    mac. 

16  cone   23%   gravel 

17  earth,   10   gravel 

10    grading    &    gravel 
surfacing,   2   grading 
1-2  sand  clay 

paving 

rock   &   gravel 

$75,000   bit.   macadam, 
gravel  &  concrete 

Indef. 

10    grading 
mostly  blade  work 

73    earth 

6.7  bit..  30  mac.  grad. 

5  cone 
10  cone 

50  grading.    75  reblade 
work.    20   gravel 

800,000    earth.    5.000 
gravel 

25   gravel.   28   grading 

&   bridging 
gravel   &   bit.   surface 

4  bit.    mac.    20    soil, 
maint. 

5  cem.   cone.  17  grav. 
&   grading 

4     miles 

'     ' 

Wyoming: 

65,000 
50,000 

all  E 
S5.000    E,    50,000    C 

Arkansas: 
California: 

Colorado: 

350,000 
123,938 

70.000 
10.000 

earth   E,   gravel  C 
all  C 

all  c 
10  E,  2  C 

Delaware: 
Idaho: 

500,000 
140,000 

300,000 

all   E 

all  c 

2  E,  18  C 
all   C 

all  C 

Indiana: 

4  1/6  cone,  6  M:  mac,  6  V4  gra 

mac. 

mac.    $20,000    bridges 

13    gravel 

$42,000    earth    " 

dirt 
earth 

50,000 

85,000 

Iowa: 

114,000 

Kansas: 

200,000 

28,500 

Kentucky: 

2,000 

all    E 

f.000    ft.    c 

16   E.  23  H   C 

11    earth,    10   grav. 
E.    6    earth    C 

Massachusetts: 

Michigan: 

Washtenaw 
Minnesota: 

12.000 
500,000 
181,977 

asp,  mac. 

l'A  cone.  2 Vt  asp.,  11  gravel 

.  .    188,125.44 

31  grading,  maint.  &  repair 

40,000 

Mississippi: 

334.620 

grading  bridges  &  culverts 

3  rock  &  gravel 

14   gravel.   2  bottom  course 
for  bit.  mac. 

Missouri: 

18,000 

Kew  York : 

Saratoga    

Aorth   Carolina: 

60,000 

all  E 
Indef. 

North   Dakota: 

6  Vi    graded    road 

dirt                                   65.000  E. 

70   earth                                       m 

30  earth,  37  mac,  7  bit.        7 

all   C 

Oregon: 
Pennsylvania : 

200.00,» 

50,000 

612,000 

none 
250,090 
35.000 

60,000 

1,000,000 

300.000 

316,000 
52.000 
1920. 

small   amt.   E. 

nearly  all  C 

60  E.   13  C 

reck    quarries 
only   C.    rest    E 

all      C 

Wyoming    

South    Dakota: 

none 

63  %    grading.   39Vi   fills.   2% 
gravel.    46%    rehladed 
$20,000  earth.  $15,000  gravel 

8  earth                                  6  H  S 

gravel 

90.000    cone.    105,000    soil, 
25,000    bit.    mac. 

66.000  cem.  cone,  rest  grad- 
ing and   draining 
3   mac. 

all     C 

Sully    

fed    aid   C 
35.000    E.    50.000    C 

Texas: 

Hill       

all   C 
all  C 

Virginia: 

Pittsylvania 

Washington: 

a  During  1919  and 

all  C 

all  C 
all  C 

American  Bids  asked  for  $30,000,000  Work 

in  Australia 

Premier  John  Storey,  of  New  South  Wales, 
who  is  in  this  country,  announces  that  American 
contractors  will  be  asked  to  bid  on  a  subway  sys- 
tem for  railway,  tramway  and  vehicular  traffic  to 
cost  $30,000,000.     The  government  is  also  plan- 


ning   to   build    a    bridge    across    Sydney    harbor 
which  will  cost  $15,000,000. 

Both  of  these  contracts  should  appeal  to  Amer- 
ican contractors  and  be  especially  advantageous 
to  them  on  account  of  their  international  preemi- 
nence in  bridge  construction  and  their  unap- 
proached  successful  experience  in  difficult  sub- 
way construction. 


May  21,  1921 


PUBLIC     WORKS 


Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


What  Are  the  Best  Meth- 
ods of  Handling  Gravel 
from  Car  to  Concrete 
Mixer? 


By  gravity  alone,  when  conditions  are  fa- 
vorable. By  mechanical  equipment  and 
gravity  combined  or  by  mechanical  equip- 
ment alone.  Clam-shell,  orange-peel  and 
even  drag-line  buckets,  derricks,  gantries, 
locomotive  cranes,  belt  and  bucket  convey- 
ors, elevated  bins,  dump  cars  and  chutes, 
are  most  common  items  of  plant  installed. 
Small  amounts  can  be  handled  entirely 
by  hand. 


When  large  amounts  of  gravel  to  supply  con- 
crete mixing  machines  are  delivered  by  railroad 
ears  the  most  satisfactory  and  desirable  method 
of  unloading  the  ears  is  generally  closely  related 
to  the  method  of  storing  the  gravel  after  it  is  un- 
loaded and  of  measuring  it  and  delivering  it  to  the 
concrete  mixer,  most  rapidly,  conveniently,  and 
economically. 

As  in  many  other  construction  problems,  some 
of  the  most  important  considerations  are  the 
amount  of  material  to  be  handled,  the  speed  re- 
quired, the  permanency  or  temporariness  of  the 
work,  relative  cost  of  hand  labor,  the  cost  and 
efficiency  of  hand  labor,  availability  of  mechanical 
plants  and  the  ability  to  make  the  necessary  in- 
vestment to  secure  the  greatest  ultimate  economy. 

It  may  be  cheaper  to  handle  a  comparatively 
small  amount  of  material  at  a  very  high  unit  cost 
without  any  permanent  installation,  than  to  han- 
dle the  same  amount  of  material  at  a  low  unit  of 
cost  for  direct  operations  plus  a  heavy  cost  for 
installation  of  plant  that  will  not  be  useful  or 
saleable  after  the  completion  of  the  given  work. 

Intermittent  operations,  limited  progress,  con- 
flicting interests  or  other  reasons  may  also  make 
it  much  more  advantageous  to  adopt  certain 
methods  and  plants  that  involve  a  direct  high 
unit  cost  or  even  a  high  total  cost,  rather  than 
others  that  may  show  considerable  economy  re- 
garding the  gravel  itself  and  yet  involve  objection- 
able features  in  connection  with  other  parts  of  the 
work.  These  considerations  must  be  carefully 
studied  and  balanced  for  any  particular  case. 


The  suggestions  which  follow  refer  solely  to  the 
intrinsic  merits  of  various  features  of  established 
practice  which  must  be  selected  and  applied  in 
accordance  with  the  circumstances  and  local  re- 
quirements. The  facts  referring  to  gravel  apply 
in  large  measure  to  broken  stone  and  sand  and 
in  some  degree  to  coal.  They  do  not  apply  to 
cement  because  it  must  be  carefully  handled  and 
scrupulously  protected  against  moisture. 

GRAVITY    METHODS 

The  ideal  method  of  unloading,  storing  and 
handling  gravel  would  be  its  delivery  in  bottom 
dump  cars,  hauled  on  a  track  at  the  top  of  a  steep 
bank  or  incline  or  on  a  trestle  that  would  enable 
it  to  fall  without  guidance  or  to  be  chuted  into 
an  elevated  storage  bin  or  to  storage  behind  a 
bulkhead  on  an  inclined  surface  thus  permitting 
the  gravel  to  be  drawn  by  gravity  through  a  gate 
at  the  bottom  of  the  bulkhead. 

From  storage  the  gravel  should  be  spouted 
through  a  valved  chute  to  the  mixer  and  there 
discharged  into  measuring  boxes  or  into  the 
gauged  charging  hopper  itself,  and  from  it  de- 
livered to  the  machine.  If  the  gravel  cannot  be 
chuted  directly  from  storage  to  mixer  it  may  be  de- 
livered at  storage  to  batch  boxes,  buckets,  meas- 
uring cars,  or  dump  cars  on  an  incline  where  the 
loaded  cars  pull  back  the  empty  ones  and  carry 
the  gravel  a  considerable  distance  to  the  charging 
hopper  of  the  mixing  machine. 

In  some  cases  it  might  be  good  policy  to  use  an 
all-gravity  installation  even  if  it  resulted  in  the 
location  of  the  concrete  mixer  at  an  elevation  be- 
low all  or  a  portion  of  the  work  so  that  it  became 
necessary  to  hoist  the  concrete  to  the  top  of  a 
tower  and  thence  spout  it  to  position. 

COMBINED     GRAVITY     AND     MECHANICAL     INSTALLATION 

Gravel  delivered  in  dump  cars  may  be  unloaded 
by  gravity  without  any  mechanical  appliances 
whatever,  no  matter  whether  they  are  dumped  at 
a  high  or  low  elevation  relative  to  the  position  of 
the  concrete  mixer  and  the  ultimate  storage  pile. 
When  it  is  not  dumped  at  an  elevation  and  posi- 
tion enabling  the  gravel  to  flow  by  gravity  to  stor- 
age as  already  described,  it  can  be  handled  from 
the  dump  to  storage  by  mechanical  appliances  and 
afterwards  be  delivered  from  storage  to  the  mix- 
ing machine  by  gravity  or  by  mechanical  equip- 
ment. It  will  usually  be  economical  to  arrange 
the  elevation  and  position  of  the  storage  so  as  to 
make  all  of  the  subsequent  transfers  to  the  con- 
crete mixer  by  gravity  alone. 

If  the  gravel  is  dumped  into  a  track  pit  or  hop- 
per or  into  piles  of  limited  dimensions  temporarily 
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stored  alongside  the  track  it  can  be  transferred 
from  this  temporary  position  to  the  storage  bin 
by  belt  or  bucket  conveyors,  by  excavating 
buckets  operated  by  derricks,  gantries,  or  their 
equivalents,  by  loading  machines,  by  loading  ma- 
chines and  dump  cars  combined,  by  locomotive 
cranes  or  traveling  derricks. 

Excavating  machines  of  various  sorts,  espe- 
cially the  lighter  ones  may  be  adapted  to  handling 
the  gravel  in  this  case.  These  machines,  loading 
machines  and  the  conveyor  machines  will  operate 
only  in  the  storage  yard  and  are  not  available  for 
directly  unloading  the  cars.  The  other  methods 
are  also  available  for  unloading  the  cars  and  for 
filling  adjacent  storage  bins  at  the  same  time  and 
therefore  will  be  here  considered  only  in  relation 
to  the  unloading  of  the  cars. 


UNLOADING    CARS 


If  the  cars  are  not  dump  cars  or  if  the  track 
is  not  elevated  above  the  top  of  the  storage  pile 
or  has  not  a  hopper  underneath  it  will  be  neces- 
sary to  unload  the  gravel  by  scooping  it  out  of 
the  car.  For  small  quantities  or  in  emergencies 
this  can  always  be  done  by  men  with  shovels,  an 
operation  which  is  slow  and  costly  at  best  and 
particularly  so  in  very  small  cars  or  with  gondola 
cars  having  high  sides,  especially  if  it  is  necessary 
to  deliver  the  gravel  to  a  single  truck  or  other 
small  receptacle,  thus  limiting  the  number  of 
shovelers. 

When  hand  shovelers  are  necessary  it  is  often 
advantageous  to  use  shovelers'  chutes,  which  are 
simply  inclined  troughs  supported  on  the  edge  of 
the  car  side  and  a  trestly  or  other  convenient  sup- 
port at  the  opposite  end,  thus  carrying  the  gravel 
away  from  the  car  and  delivering  it  into  the  truck 
in  a  convenient  position  or  to  a  storage  bin  clear 
of  the  track.  Convenient  steel  unloading  chutes 
are  to  be  had  in  the  market  and  home-made 
chutes  can  also  be  easily  provided  if  necessary. 

For  unloading  a  large  quantity  of  gravel  from 
non-dumping  cars  mechanical  apparatus  should 
be  provided  and  usually  consists  of  some  sort  of 
a  scoop  or  bucket  operated  by  a  hoisting  tackle 
suspended  from  a  boom,  elevated  support  or  some 
sort  of  movable  carriage,  so  as  to  have  command 
of  a  sufficiently  wide  area  to  enable  it  to  deliver 
to  permanent  storage  or  at  least  to  a  reloading 
bin,  from  which,  if  necessary,  it  can  be  spouted 
to  cars  or  trucks  for  further  transportation. 

A  desirable  arrangement  is  to  have  the  same 
bucket  deliver  to  an  elevated  storage  bin  of  mod- 
erate capacity  and  also  to  a  surface  storage  pile 
where  the  gravel  can  be  deposited  when  the  bin 
is  full  and  from  which  it  can  be  reclaimed  by 
the  same  bucket  to  fill  the  bin  as  it  is  emptied. 
The  storage  pile  should,  in  any  event,  be  located 
so  as  to  In-  commanded  by  the  same  bucket  that 
operates  from  the  car  and  if  the  storage  bin  can- 
nol  be  commanded  by  the  same  bucket  another 
one  may  be  provided  to  fill  the  bin  from  the  stor- 
age pile. 

BUCKETS 

There  are  on  the  market  various  types  of  steel 
automatic  buckets  that  fill  themselves  without 
shoveling,    such    as    the    clam-shell,    orange  peel, 


grab  bucket  and  even  the  drag-line  or  scraper 
bucket,  that  are  suitable  for  handling  the  gravel. 
Clam-shell  buckets  are  the  simplest,  and  usually 
the  most  desirable  and  convenient.-  The  drag- 
line bucket  can  reclaim  the  gravel  from  the  storage 
pile,  but  can  hardly  remove  it  from  an  ordinary 
car.  Most  of  the  ordinary  types  of  buckets  can 
be  purchased  in  sizes  varying  from  j4-yard  to  2- 
yards  capacity ;  the  J-4-yard,  %-yard  and  1-yard 
are  suitable  for  ordinary  light  to  heavy  work, 
and  are  also  available  for  ordinary  excavation 
and  other  transportation  purposes  besides  han- 
dling gravel. 

If  necessary  an  ordinary  wooden  or  steel  bucket 
may  be  used  when  excavating  buckets  are  not 
available.  It  can  be  filled  by  shovelers  stationed 
in  the  car  and  may  be  emptied  by  tilting  or 
through  bottom-flap  doors.  The  tilting  bucket 
may  be  operated  by  a  hoisting  engine  winding  up 
a  dump  line  at  a  fixed  time,  or  they  may  be  bal- 
anced so  as  to  tilt  by  gravity  when  unlocked. 
The  bottom-flap  buckets  are,  of  course,  dumped 
by  releasing  the  latch  either  by  a  hand  line  or  by 
a  stop  fixed  to  operate  at  a  given  point. 

OPERATING  BUCKETS 

The  buckets  can  be  operated  from  derricks, 
locomotive  cranes,  A-frames,  gantries,  ginpoles,  or 
even  from  cableways.  Simple  A-frames,  ginpoles 
and  gantries  of  a  home-made  type  can  be  very 
easily  provided,  but  have  a  limited  radius  of  oper- 
ation, especially  the  A-frame  and  gantry  that 
provide  for  a  very  short  horizontal  movement  of 
the  bucket  and  that  only  in  a  limited  direction. 
For  the  small  amount  of  gravel  that  alone  would 
justify  the  use  of  these  appliances  it  might  be 
suitable  to  operate  the  bucket  lines  by  a  hand 
windlass  or  crab,  but  in  general  a  regular  hoisting 
engine  or  a  drum  operated  by  a  belt  or  by  a  steam, 
gasoline,  electricity  or  compressed  air  motor 
should  be  provided. 

Either  guyed,  stiff-leg  or  traveling  derricks  may 
be  used,  according  to  circumstances  and  require- 
ments, but  ordinarily  stiff-leg  derricks  will  be 
more  convenient  and  efficient  for  handling  a  large 
quantity  of  material  at  a  given  point.  The  der- 
rick boom  should  be  long  enough  to  serve  the 
top  of  a  conical  storage  pile  having  a  volume  as 
great  as  the  required  amount  of  storage  and  to 
also  serve  the  elevated  storage  bin  or  else  more 
than  one  derrick  should  be  installed  or  a  movable 
derrick  employed.  The  capacity  of  the  boom  need 
not,  however,  be  more  than  5,000  pounds  at  full 
radius,  unless  a  bucket  of  more  than  1-yard  ca- 
pacity is  used. 

Derricks  are  so  universally  used  for  all  kinds  of 
building  and  construction  operations  that  it  will 
"enerally  be  possible  to  secure  one  in  the  vicinity, 
or  to  purchase  one  from  the  manufacturer  without 
much  delay  or  expensive  transportation,  but  it  is 
also  practicable  to  purchase  the  derrick  fittings 
and  rig  them  to  mast  and  boom  made  of  square 
timber  bought  at  the  nearest  lumber  yard  or  even 
to  round  timber  cut  near  the  site. 

Simple  derrick  fittings  can  be  forged  by  a  coun- 
try blacksmith  and  finished  in  an  ordinary  ma- 
chine shop  and  commercial  pulley  blocks  may  be 
rove    with    either   steel    or   manila   rope    if   it   is 
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neci  »ary  to  improvise  a  home-made  derrick,  in 
whii  b  i  ase  care  should  be  taken  to  make-  all  parts 
of  excess  strength.  In  most  places  the  masts  and 
booms  from  25  to  50  feet  long  can  easily  be  se- 
cured  of  sufficient  diameter  and  quality  to  be  per- 
fectly safe  for  ordinary  service.  A  long  boom 
Up  to  80  or  i  i  »  100  feet  can  be  made  by  splicing 
and  trussing  shorter  timbers,  but  this  should  not 
be  attempted  unless  under  urgent  conditions  and 
bj  experienced  derrick  designers. 

A  small  amount  of  work  involving  only  short 
distances,  can  be  satisfactorily  performed  with 
jinniwink  derricks  which  are  simply  small,  port- 
able stiff-leg  derricks,  usually  of  wooden  construc- 
tion, with  booms  about  23  feet  long  and  up  to  5 
tons  capacity,  operated  by  hand  power  or  small 
engines  and  easily  knocked  down  and  shipped 
from  place  to  place  by  railroads  or  trucks,  and 
when  in  service  quickly  shifted  by  skidding  on 
its  sills.  Any  stiff-leg  derrick  can  be  made  mov- 
able to  command  a  long  storage  pile  or  to  be 
shifted  from  the  storage  pile  to  the  storage  bin 
by  mounting  the  sills  on  three  trucks,  preferably 
having  four  wheels  each,  and  operated  on  two 
parallel  tracks,  although  it  is  possible  to  use  trucks 
having  only  1  or  2  wheels  each  and  in  the  same 
line  and  running  on  two  rails,  making  one  broad- 
gauge  track  instead  of  two  standard  or  narrow- 
gauge  tracks.  In  either  case  one  truck  must  be 
placed  under  the  foot  of  the  mast  and  ballast  must 
be  loaded  over  the  other  trucks  to  provide  counter- 
weights and  fixed  stability  to  the  derrick  in  serv- 
ice. A  platform  is  usually  built  on  the  sills  over 
th'  rear  trucks  to  carry  the  hoisting  engine  and 
boiler  which  thus  serve  as  part  or  the  whole  of 
the  required  counterweight. 

(To  Be  Continued) 


Care  of  Concrete  Mixers* 

In  most  cases  the  operators  of  concrete  mixers 
are  fully  responsible  for  the  upkeep  of  the  ma- 
chines and  are  never  called  to  task  because  the 
mixer  is  in  run-down  condition.  If  the  contrac- 
tors themselves  or  a  responsible  foreman  would 
see  to  it  that  their  mixers  were  properly  greased, 
oiled,  cleaned,  etc.,  there  is  no  doubt  that  the  mix- 
er's life  and  efficiency  would  be  materially  in- 
■  creased. 

Setting  Up. — When  you  buy  a  mixer,  see  that 
it  is  assembled  correctly  before  starting.  Turn 
down  the  grease  cups,  oil  the  wearing  surfaces 
where  necessary,  see  that  the  bolts  and  nuts  are 
tighl  and  he  sure  everything  is  all  right,  then  go 
ahead.  .Manufacturers  always  send  instructions 
for  setting  up,  which  should  be  your  guide  when 
assembling, 

Oiling.  <  >il  your  machine  liberally.  Give  the 
drum  rollers  plenty  of  grease;  they  have  the  heav- 
iest duty.  Don't  forget  your  engine,  either;  it 
needs  oil.  Follow  the  engine  oiling  instructions 
carefully.  Oil  the  drive  chains  to  make  them  drive 
smoothly  and  endure.  Oil  all  gears,  especially 
bevel  gears.     Use  a  good  quality  of  machine  oil 
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that  will  not  thicken  when  co'd.  Also  use  a  good 
grade  cup  grease  where  grease  is  required. 

Feeding. — It  has  been  found  that  as  far  as  mix- 
ing is  concerned,  it  does  not  matter  in  what  order 
materials  are  fed  into  the  drum.  The  feeding  is 
done  to  meet  the  convenience  of  the  operator. 
If  desired,  the  old  method  of  hand  mixing  can  be 
adopted  as  follows:  Sand  and  cement,  tben  add 
water  and  follow  with  crushed  rock  or  gravel. 
A  good  way  to  get  cement  in  without  "dusting" 
i>  to  put  it  into  a  harrow  of  sand,  or  still  better, 
to  add  some  water  to  the  batch  before  putting 
in  the  cement. 

Where  a  sharp  stone  is  used  in  the  batch,  it  is 
well  to  put  in  a  portion  or  all  the  sand  first,  as  the 
sand  will  act  as  a  cushion  and  protect  the  shell  of 
the  drum.  -  Do  not  fill  the  drum  too  full.  A  big 
batch  mixes  more  slowly  than  a  small  one.  There 
is  a  happy  medium  between  best  time  per  batch 
and  best  quality,  which  experiment  will  deter- 
mine. Cement  mortar  or  "sloppy"  concrete  is 
best  mixed  in  batches  of  reduced  size. 

Washing. — Wash  out  the  drum  before  the 
mixer  is  stopped.  It  is  necessary  to  keep  the  in- 
side of  the  drum  clean,  as  only  a  clean  drum  will 
do  good  work.  Fill  the  drum  with  water  and 
revolve  until  it  is  clean,  then  discharge  the  water. 
If  water  alone  does  not  clean  drum,  add  a  little 
crushed  stone  or  a  few  small  pieces  of  scrap  iron. 
If  the  drum  is  once  neglected  and  cement  allowed 
to  harden  inside,  it  is  very  difficult  to  clean. 

Blocking. — It  is  sometimes  desirable  to  block 
mixers.  Do  this  whenever  possible.  It  not  only 
prevents  destructive  vibration  but  saves  power 
and  repair  bills. 

Care  of  Boiler. — Do  not  fire  hard  when  the 
boiler  is  cold.  The  type  of  vertical  boiler  best 
adapted  to  concrete  mixers  has  one  weak  point, 
viz.,  the  top  ends  of  the  flues  are  not  surrounded 
In  water.  In  raising  steam,  the  fire  should  not  be 
crowded  until  some  pressure  is  shown  on  the 
gauge,  or  the  top  of  the  tubes  will  be  overheated 
and  the  boiler  will  surely  leak. 

Repairs. — Keep  your  mixer  repaired.  Don't  al- 
low parts  to  be  worn  so  they  affect  the  opera- 
tion of  the  mixer.  The  minute  you  notice  a  worn 
part  order  a  new  one.  It  will  pay  you  every  time. 
Particularly  watch  your  drum  rollers.  Replace 
them  as  soon  as  they  are  worn  or  become  wobbly. 
Never  allow  your  drum  to  run  untrue.  Watch 
every  part  and  replace  it  with  new  one  as  re- 
quired. 

To  Keep  Oil  Out  of  Sewers 
City  ordinances  of  Providence,  R.  1..  already 
prohibit  the  dumping  of  highly  inflammable  ma- 
terials into  the  sewers,  which  includes  gasoline, 
but  there  seems  to  be  no  provision  that  covers 
heavy  oils  and  some  other  objectionable  sub- 
stances. Large  quantities  of  heavy  oils  ace  not 
only  permitted  to  escape  into  the  sewers,  but  are 
being  actually  dumped  into  them  by  both  public 
and  private  garages.  A  new  ordinance  providing 
substantial  penalties  for  those  caught  continuing 
this  practice  has  been  introduced  into  council  and 
will  probably  be  passed. 
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Recent  Legal  Decisions 


CITY'S     POWER     TO     CONNECT     BY     PAVING     THE     PAVED 
PORTIONS    OF    STREETS— ENGINEERING   EXPENSES  PROP- 
ERLY INCLUDED  IN  ASSESSING  PAVING  COSTS 

In  a  suit  to  enjoin  the  city  of  Wichita,  Kan., 
from  levying  a  paving  assessment  the  Kansas 
Supreme  Court  holds,  Bailey  v.  Henrion,  194 
Pac  928,  that  under  the  Kansas  statute  (Gen.  St., 
1915,  par.  1236)  a  city  of  the  first  class  has  power, 
upon  its  own  initiative  and  regardless  of  the  at- 
titude of  resident  taxpayers  affected  thereby,  to 
pave  an  intervening  portion  of  a  city  street  to 
connect  portions  already  paved,  if  such  unpaved 
portion  does  not  exceed  two  ordinary  city  blocks 
in  extent. 

Another  question  was  raised  by  the  plaintiffs. 
Included  in  the  cost  of  this  paving  improvement 
was  an  item  of  5  per  cent  for  engineering  ex- 
penses. Aside  from  the  physical  work  of  excava- 
tion, construction  and  the  furnishing  of  materials, 
there  is  a  necessary  expense  of  surveying,  mak- 
ing blueprints,  supervising  the  work  as  it  pro- 
gresses, and  inspecting  the  materials  used  in  mak- 
ing the  pavement.  Is  this  a  proper  charge  in  cal- 
culating the  true  cost  of  the  improvement?  This 
expense  is  called  "engineering" ;  sometimes  it  is 
called  "overhead."  Whatever  the  name,  the  court 
holds  it  is  a  very  necessary  item  of  expenditure. 
"It  would  be  a  very  costly  economy,  indeed,  it 
would  be  absurd,  to  undertake  an  expensive  work 
of  paving  construction  without  this  'engineering.' 
While  the  city  may  have  an  official  engineer  and 
pay  him  an  annual  salary,  yet  he  cannot  do  all 
this  work  alone.  He  must  have  linemen,  rodmen, 
and  perhaps  other  employees,  at  the  particular 
work  or  in  his  office,  assisting  him;  and  it  must 
be  held  that  a  reasonable  charge  for  this  'over- 
head' or  'engineering'  is  properly  included  in  de- 
termining the  cost  of  the  improvement,  and  it  is 
proper  to  take  it  into  account  in  assessing  that 
cost  against  the  property  benefited  by  the  im- 
provement." 


ORDER    TO    DIRECTOR    OF    PUBLIC    WORKS    TO    LAY    OUT 

PROPER  SEWER   HELD  NOT   UNLAWFUL 

DELEGATION    OF    POWER 

The  public  powers  or  trusts  devolved  by  law 
or  charter  upon  the  council  or  governing  body  of 
a  municipality  to  be  exercised  by  it  when  and  in 
such  manner  as  it  shall  judge  best  cannot  be  dele- 
gated to  others;  but  powers  of  a  purely  ministe- 
rial, administrative,  or  executive  nature  may  be 
delegated  to  a  committee  or  some  appropriate 
officer.  In  a  proceeding  to  set  aside  a  sewer  as- 
sessment, the  Connecticut  Court  of  Errors,  Don- 
nelly v.  City  of  New  Haven,  111  Atl.  897,  points 
out  that  the  correct  application  of  the  above  rules 
to  cases  under  specific  municipal  charters  is  not 
always  easy.  The  municipal  charter  is  a  delega- 
tion of  power  from  the  legislative  body  of  the 
state.  Whatever  is  by  such  charter  required  to 
be  done  by  the  governing  body  of  the  municipal- 
ity must,  so  far  as  that  municipality  is  concerned, 
be  deemed  to  be  legislative  in  character,  and  can 
only  be  done  by  such  governing  body  itself. 
Hence  it  is  that  many  matters  may  be  referred 
by  a  charter  to  the  action  of  such  municipal  body 
which  are  really  administrative  or  executive  in 
their  character.  In  a  given  case  the  generality 
or  the  detail  of  the  power  as  set  forth  in  the  char- 
ter must  be  carefully  examined  and  will  furnish 
the  guide  as  to  what  powers  may  and  what  may 
not  be  delegated  by  the  governing  body.  Apply- 
ing these  principles,  the  court  holds  that,  since 
Section  132  of  the  New  Haven  Charter  merely 
provides  that  the  board  of  aldermen  is  authorized 
to  order,  lay  out,  construct,  repair,  and  alter  pub- 
lic squares,  parks,  streets,  highways,  sewers,  etc., 
an  order  that  the  director  of  public  works  cause 
a  sewer  to  be  constructed  with  specified  termini 
of  the  proper  size  and  materials,  with  the  neces- 
sary manholes,  etc.,  is  not  an  unlawful  delegation 
of  legislative  power,  the  charter  containing  no 
specific  provisions  as  to  sewers. 


Action  was  brought  against  a  city  for  injuries 
to  a  pedestrian  who  fell  as  a  result  of  coming  in 
contact  with  a  large  ridge  of  ice,  three  or  four 
inches  in  thickness,  which  extended  across  the 
sidewalk  and  had  been  there  for  three  weeks.  The 
night  was  clear,  the  electric  lights  were  burning 
brightly  on  the  corner  where  the  plaintiff  fell, 
and  the  ridge  of  ice  was  visible  for  a  consider- 
able distance.  The  Pennsylvania  Supreme  Court, 
Gryning  v.  City  of  Philadelphia,  112  Atl.  448, 
reversing  a  judgment  for  the  plaintiff,  held  the 
city  not  liable.  While  a  pedestrian  is  only  re- 
quired to  use  ordinary  care,  it  is  his  duty  to  keep 
a  general  lookout,  so  as  to  observe  dangers  di- 
rectly in  his  path,  and  the  plaintiff  being  a  young 
man,  with  normal  eyesight,  and  with  no  one  near 
tn  obstruct  his  view  or  distract  his  attention, 
could  not  be  heard  to  say  that  he  was  watching 
hi.,  way  very  carefully  and  did  not  see  the  ridge 
of  ice. 


On  appeal  by  the  Washington  Public  Service 
Commission  from  a  judgment  of  the  Yakima 
County  Superior  Court  reversing  its  order  deny- 
ing a  petition  of  the  city  of  Toppenish  for  the 
establishment  of  a  grade  street  crossing  over  the 
Northern  Pacific  tracks  in  that  city,  the  Washing- 
ton Supreme  Court  holds,  State  v.  Commission, 
194  Pac.  982,  that  under  Sections  2  and  3  of  the 
Grade  Crossing  Law,  the  Commission  is  without 
power  to  decide  whether  or  not  there  shall  be  a 
crossing  over  a  railroad  track,  but  may  only  de- 
cide what  kind  of  crossing  shall  be  established ; 
and  where  a  city  of  the  third  class  by  its  proper 
authorities  decides,  under  its  statutory  power  to 
lay  out  and  establish  highways,  that  a  grade 
crossing  should  be  established,  it  being  found  im- 
practicable to  establish  an  overhead  or  under- 
crossing,  it  is  the  duty  of  the  Commission  to  per- 
mit the  establishment  of  the  crossing,  if  the  action 
of  the  city  council  is  not  arbitrary  or  capricious. 
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NEWS  OF  THE  SOCIETIES 


>inv  23-OH— NEW  JEBSBX  STATE 
BUILDING    TRADES    COUNCIL.      At- 

„„rw«V-JAMKiacAN  SO( 
Oi     MECHANICAL    ENGINEERS, 
Spring     meeting.        Congress      Hotel. 

Ha/°i6-a  NATIONAL  INDUSTRI- 
\l,  TRAFFIC   LEAGUE,   Cleveland,  O. 

Ha]  '■*  AMERICAN  SOCIETY  "I 
SAFETY  ENGINEERS'.  Engineering 
Societies    Building,    New    York   City. 

M;,v  al-Jniu-  3— NATIONAL  ELEC- 
TRIC    LIGHT    ASSOCIATION.      Pasa- 

*j£ne  2-4 — GOVE RNM BNTA L  RE- 
SEARCH CONFERENCE.  1'hiladei- 
phla  Pa  Secretary,  Dr.  L.  D,  Upson. 
542    Grlswold    Bt..    Detroit.   Mich. 

.In  no        .',-10— T1U-STATE        WAT* 
ANH     LIGHT     ASSOCIATION.        Ashe- 
vllle,  N,  C.  Secretary,  w.  F.  Seltglltz, 

'    Juiw   "Vl©— AMERICAN       WATER 
S    ASSOCIATION.     Annual  con- 

.  tition  llnll.-nd.-n  Hotel.  Cleveland. 
Becretary,  J.  M.  Dlvi  a.  153  W.  7;st 
St..   New    Vdil.    <   II 

June  1S-14 — CLEVELAND  SECTION 
AMERICAN  SOCIETY  OF  MECH  \N 
CAL     ENGINEERS.       Regional     meel 
Ing-,    Great    Lakes    Territory.       Hotel 

June'l4-16— NATIONAL  FIRE  PRO- 
tkction  ASSOCIATION.  Annual 
,  -.      San    Francisco. 

June  1B-17— LEAGUE  OF  MICHI- 
GAN MUNICIPALITIES.  Annual  Con- 
vention.     Kalamazoo.    Mich. 

June  17  — PHILADELPHIA  SEC- 
TION, AMERICAN  SOCIETY  OF  ME- 
I'll  \  vie  \[,  ENGINEERS.  Outing  at 
Howard    McCall    Field. 

June  17  INLAND  EMPIRE  SEC- 
TION AMERICAN  SOCIETY  OF  ME- 
CHANICAL ENGINEERS.  Joint  meet- 
with  engineering  societ:es  of 
Spokane. 

June    UO-24 AMERICAN      SOCIETY 

l'oi:  TESTING  MATERIALS'.  Annual 
meeting       Ashury  Park.  N.   J. 

June      2H    —   ATLANTA       SECTION. 

AMERICAN    SOCIETY    OF    MECHAN- 

■      \i      I        "MOVERS.      Election    of    of- 

Georgls  School  ot  Technology, 

Atlanta. 

Sept.  28  (10  il!iy«) — NEW  YORK 
ELECTRICAL  EXPOSITION.  Seven- 
lv   Bret    Regiment    Armory,    New    York 

City. 

Oct.  11.14—  INTERNATIONAL  AS- 
SOCIATION OF  FIRE  ENGINEERS'. 
Vnnual  Convention.  Atlanta.  Oa.  lin- 
tel Analsy.  Secretary,  James  J.  Mul- 
Munlclpal  Building,  Denver. 
Colo. 

Oct.  84-28 — AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENT'S 
Annual  convention.  Southern  Hotel, 
Raltirmre.  Md.  Secretary.  Charles 
Carroll    Brown,    Valparaiso.    Ind. 

Nov.  14-1S— AMERICAN  PUBLIC 
HEALTH       ASSOCIATION.  Annual 

meeting.     N«-  wYork   City. 


BROOKLYN    ENGINEERS'    CI.VP 

At  the  regular  meeting.  May  5.  the 
paper  of  the  evening  on  the  "Erection 
of  Long-Span  Bridges."  illustrated  with 
numerous  stereoptican  slides  was  pre- 
sented by  Frank  W.  Skinner,  who  de- 
scribed the  three  principal  types  of 
erection,  one  or  the  other  of  which  is 
used  for  all  very  long  spans,  namely, 
cantilever  erection,  suspended  erection, 
and  arch  erection,  which  is  virtually  a 
modification  of  cantilever  erection.  A 
notable  illustration  of  the  three  types 
of  famous  long  spans  co-existent  in  the 
Niagara  Gorge  was  shown  with  the 
railroad  arch  bridge  in  process  of  con- 
struction on  the  site  of  the  old  railroad 
suspension  bridge  still  in  service  and 
the  cantilever  bridge  in  the  background. 

The  erection  of  the  Quebec  bridge 
spans,  successfully  completed  after  two 
great  disasters,  was  described  and  illus- 


trated with  pictures  of  the  anchor  arm, 
cantilever  erection  and  the  building, 
Moating  and  hoisting  of  the  600-foot 
center  suspended  span.  The  methods 
employed  in  the  erection  of  the  Wash- 
ington i'late  Girder  Arch  Bridge,  a 
."»I0-foot  span  across  the  Harlem  river, 
that  was  assembled  on  massive  false- 
work, and  of  the  erection  with  back 
stays  of  the  1,000-foot  4-track  Hellgate 
arch  bridge  and  oi  the  1,400-foot 
span  0  track  Manhattan  Suspension 
bridge  from  a  temporary  suspend- 
ed cable  platform  were  described 
and  illustrated.  The  paper  reviewed 
some  of  the  greatest  achievements  in 
bridge  engineering  in  which  American 
engineers  hold  world  supremacy,  and 
emphasized  the  importance  of  the  civil 
engineer  in  all  of  the  great  interests  of 
finance,  commerce,  industry,  transpor- 
tation and  manufacture,  showed  how 
engineering  construction  is  coordi- 
nated with  world  safety  and  progress, 
and  particularly  indicated  the  worthy 
part  played  in  it  by  many  members  of 
this  club.  At  the  May  12  meeting, 
Paper  No.  175  entitled  "City  Survey- 
ing— for  the  surveyor  and  the  exam- 
iner of  land  titles."  was  presented  by 
Edwin  P.  Clark. 


The  program  published  May  14  on 
page  418  for  the  annual  convention  at 
Cleveland,  June  6-10,  has  been  consid- 
erably enlarged.  A  new  feature  to 
which  particular  attention  is  asked, 
is  the  informal  meetings  in  small 
groups  which  will  be  arranged  un- 
dei  the  following  heads  or  topics: 
1.  Office  Methods,  Records,  Accounts, 
etc.  2.  Pumping  .Station,  Engines, 
Boilers,  Firing,  etc.  3.  Filter  Opera- 
tion and  Care.  4.  Pipe  Laying,  Meth- 
ods, Records,  etc.  5.  Services  and  Me- 
ters, Material,  laying  and  setting,  who 
does  the  work,  who  pays  for,  etc. 
6.  Water  Sheds  and  Reservoirs,  Their 
Care,  Algae  Treatment,  Tree  Planting, 
etc.  7.  Private  Fire  Protection  Services. 

Members  interested  in  any  of  the 
above  topics  will  register  at  the  Con- 
vention Office  for  assignment  to  the 
desired  group. 

The  following  additional  papers  are 
announced :  "A  Reservoir  vs.  Addi- 
tional Pumping  Equipment  for  Supply- 
ing Peak  Demands,"  L.  A.  Quayle. 
♦"Cleveland's  Water  System  in  Story 
and  Picture,"  G.  E.  Flower.  *"A  San- 
itary Survey  of  Lake  Erie  Opposite 
Cleveland  with  Reference  to  the  Loca- 
tion of  New  Water  Works  Intakes," 
J.  W.  Ellms.  *"Investigation  for  Causes 
of  Obnoxious  Tastes  and  Odors  Some- 
times Occurring  in  the  Cleveland  Wa- 
ter Supply,"  J.  W.  Ellms  and  W.  C 
Lawrence,  "The  Rate  of  Solution  of 
Sulphate  of  Alumina,  with  Reference 
to  the  Design  of  Solution  Tanks.  J. 
W.  Ellms  and  A.  G.  Levy.  "Division 
Pumping  Station,  a  Description  of  the 
Station  and  Its  Operation,"  J.  N.  H. 
Christman.  "Fairmont  Municipal  Heat- 
ing Plant,  a  Description  of  the  Largest 
Municipal  Heating  Plant  and  its  Oper- 
ation."     H.     W.      Kaiser.        "Baldwin 
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Pumping  Station  and  Heating  Plant 
and  Analysis  of  Certain  Problems  In- 
volved in  the  Design  of  This  New 
Pumping  Station  and  Municipal  Heat- 
ing Plant,"  L.  A.  Quayle.  "Overcom- 
ing Difficulties  with  Animalcules  at  the 
Dallas  Filters,"  Helman  Rosenthal. 
"The  Education  and  Training  of  Wa- 
ter Plant  Operators,"  Lewis  O.  Bern- 
hagen.  "Licensing  Filter  Plant  Opera- 
tors in  New  Jersey,"  Charles  H.  Capen, 
Jr.  "A  Method  of  Determining  by  a 
Single  Flow  Test  of  a  Meter  Its  Ca- 
pacity at  All  Pressure  Losses."  Fred 
B.  Nelson.  "Water  Works  Publicity." 
Scotland  G.  Highland.  "Construction 
and  Maintenance  of  a  6-inch  Galvan- 
ized Wrought  Iron  Submarine  Pipe 
Line,"  James  W.  Graham. 

Chemical  and  Bacteriological  Sec- 
tion, June  9,  forenoon  :  "Coagulation 
and  Sedimentation  with  Chemicals,"  J. 
W.  Ellms.  "Some  Notes  on  Colloidal 
Chemistry  as  Applied  to  Water  Filtra- 
tion," Milton  F.  Stein.  *" Application 
of  Colloid  Chemistry  to  the  study  of 
Filtration,"  Malcolm  Pirnie.  "Turbidi- 
metry  of  Water,"  P.  V.  Wells,  Associ- 
ate Physicist,  Bureau  of  Standards. 
"The  Physical  Chemistry  of  Iron  Re- 
moval from  Water,"  Robert  Spurr 
Weston. 

Afternoon,  "Application  of  Colloid 
Chemistry  to  the  Filter-Pressing  of 
Sewage  Sludge."  Tohn  Arthur  Wilson, 
Wm.  R.  Copeland  and  Henry  Mills 
Heisig  (Milwaukee.  Wis.,  Sewage 
Commissioners).  "Colloid  Chemistry 
of  Tank  Treatment  of  Sewage,"  Lang- 
don  Pearse  and  F.  W.  Mohlman.  "The 
Physical  Chemistry  of  Chlorination  of 
Water."  George  L.  Clark.  "The  Reac- 
tion of  Culture  Media."  George  C 
Bunker. 

'Illustrated  with  lantern  slides. 

TWIN    CITY    CHAPTER,    AMERICAN 
ASSOCIATION'    OF    ENGINEERS 

At  a  recent  meeting  of  the  Twin  City 
Chapter  of  the  A.  A.  E.,  the  following 
officers  were  elected:  President,  Fred- 
erick Paul ;  first  vice-president.  S.  E. 
Ganser ;  second  vice-president.  L.  W. 
Chandler ;  third  vice-president.  Ernest 
Marshall ;  and  fourth  vice-president, 
A.  E.  Clearman.  Walter  H.  Wheeler, 
consulting  engineer  of  Minneapolis, 
addressed  the  meeting. 

NATIONAL      HIGHWAY      TRAFFIC 
ASSOCIATION 

The  1921  convention  was  held  at  De- 
troit April  29.  Reports  were  received 
from  committees  on  Regulation  of 
Overloading  of  Motor  Trucks ;  Traffic 
Center  Lines  on  Roadways ;  Equitable 
Distribution  of  the  Cost  of  Construc- 
tion and  Maintenance  of  State  High- 
ways ;  Status  of  the  Construction  of 
Highway  Curves  and  Recommended 
Practice  to  Increase  Safety  to  Traffic ; 
Widths  of  Roadways  and  Sidewalks  in 
Municipalities  ;  Motor  Bus  Service  for 
Consolidated  Rural  Schools:  Highway 
Transport  Clearing  Houses ;  Highway 
Transport  Franchises ;  Inter-relation- 
ship of  Highway.  Railway  and  Water- 
way Transport;  Relative  Efficiency  of 
Different  Types  of  Car  Stop  Safety 
Zones  and  Their  Relation  to  Parking 
and  Ranking  Regulations:  Segregated 
Traffic  Streets  in  Municipalities;  and 
on  Regulations  Covering  Speeds, 
Weights  and  Dimensions  of  Motor 
Trucks  and  Trailers. 
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The  officers  for  1920-1921  are:  Pres- 
ident. Arthur  H.  Blanchard ;  vice- 
Presidents.  David  Beecroft,  R.  C  Har- 
greaves,  L.  A.  Nares.  Jack  F.  Witt; 
secretary.  Elmer  Thompson ;  treasurer, 
George  H.  Pride.  Directors,  W.  T. 
Beatty,  Roy  D.  Cliapin.  J.  H.  Collins, 
R.  J  Corbitt.  Charles  Henry  Davis,  J. 
D.  Eggleston,  William  P.  Eno,  John 
Fields,  T.  D.  Guthrie,  R.  E.  Hines, 
Thomas  B.  King,  P.  A.  Koehring, 
Samuel  P.  Leeds,  Irving  W.  Patterson, 
T.  Coleman  du  Pont.  F.  A.  Seiberling, 
Tom  Snyder,  William  C.  Spear,  Sam- 
uel W.  Taylor.  J.  DeMont  Thompson, 
F.  W.  A.  Vesper,  George  F.  Wolz. 
Executive  committee,  Arthur  H.  Blan- 
chard, R.  C.  Hargreaves,  George  H. 
Pride,  Tom  Snyder,  Elmer  Thompson. 

AMERICAS      ASSOCIATION      OF     EN- 
GINEERS 

At  the  meeting  at  Buffalo,  May  9-11, 
H.  O.  Garman  was  elected  president  of 
the  American  Association  of  Engi- 
neers. The  other  officers  elected  by 
the  association  are  A.  N.  Johnson, 
vice-president;  A.  S.  Morris,  second 
vice-president ;  E.  F.  Ayres,  Webster 
L.  Benham,  Garrison  Babcock,  Morris 
Bien,  G.  M.  Butler  and  W.  R.  McKeen 
were  elected   directors. 

The  American  Association  of  Engi- 
neers has  25.000  members  and  the  con- 
vention at  Buffalo  was  unusually  well 
attended.  Among  the  important  things 
discussed  were  the  utilization  of  tech- 
nical knowledge  in  public  service,  and 
the  adequate  distribution  of  engineer- 
ing ability  throughout  the  country, 
leading  to  better  utilization  of  engi- 
neering knowledge. 

The  association  is  devoting  special 
attention  to  helping  young  engineers  in 
difficult  years  when  they  are  becoming 
established.  In  the  work  of  the  organ- 
ization it  is  emphasized  that  the  pay  of 
engineers  should  be  commensurate 
with  their  duties  and  responsibilities ; 
and  every  engineer  should  recognize 
the  duties  and  privileges  of  citizenship. 

An  adequate  preparedness  program 
was  discussed,  also  the  observation  in 
the  engineering  profession  of  tradition- 
al rules  of  conduct.  In  the  enonomic 
structure  of  the  nation  the  engineering 
profession  is  held  by  the  association  to 
be  the  intermediary  between  labor  and 
capital. 

ENGINEERING     DINNER     TO 
HOOVER 

Following  the  meeting  of  the  execu- 
tive board  of  the  American  Engineer- 
ing Council  of  the  Federated  Ameri- 
can Engineering  Societies  in  Philadel- 
phia. April  16,  there  was  a  well-attended 
dinner  at  the  Bellevue-Stratford  Ho- 
tel. The  principal  speaker  was  Secre- 
tary of  Commerce  Herbert  C.  Hoover, 
president  of  the  Federation. 

The  dinner  was  given  by  the  Engi- 
neers' Club  of  Philadelphia  and  its 
fourteen  affiliated  societies  with  a  mem- 
bership of  more  than  4,600  in  Phila- 
delphia and  Eastern  Pennsylvania.  The 
presiding  officer  was  Guilliaem  Aertsen, 
of  the  Midvalr  Steel  &  <  Irdnancc  Co. 
and  president  oi  the  Engineers'  Club  of 
Philadelphia.  The  toastmaster  was 
Major  foseph  A.  Steinmetz,  past  presi- 
dent of  the  Engineers'  Club  and  chair- 
man of  ill"  Aeronautical  Section _  of 
the  American  Society  of  Mechanical 
Engineers.  Mr.  Aertsen.  as  president 
of  the  club,  presented  to  Mr.  Hoover  a 


certificate  of  honorary  membership  in 
the  Engineers  Club  of  Philadelphia. 
Following  presentation  Mr.  Hoover  de- 
livered his  address. 

The  other  speakers  were  Dean  Dex- 
ter S.  Kimball,  of  Cornell  University, 
vice-president  of  the  F.  A.  E.  S.,  who 
discussed  "The  Federated  American 
Engineering  Societies" ;  J.  C.  Traut- 
wine,  Jr.,  editor  of  Trautwine's  Hand- 
book, whose  topic  was  "The  Engineers 
of  Philadelphia,"  and  George  Wharton 
Pepper,  lawyer  and  publicist. 

The  meeting  of  the  executive  board 
of  the  F.  A.  E.  S.  considered  several 
matters  of  great  importance,  particu- 
larly the  assay  of  waste  which  is  being 
conducted  by  the  committee  on  elimina- 
tion of  waste  in  industry. 

ROADS     CONVENTION 

The  annual  meeting  of  the  United 
States  Good  Roads  Association,  the 
Bankhead  National  Highway  Associa- 
tion and  the  United  States  Good  Roads 
show  took  place  in  Greensboro  on  April 
18-23.  The  most  important  event  of 
the  meeting  was  the  resolution  adopted 
to  urge  Congress  to  make  an  annual 
appropriation  of  $100,000,000  for  the 
next  five  years  to  aid  the  states  in 
building  good  roads,  also  to  adopt  a 
system  of  national  highways  through- 
out the  United  States. 

The  chief  addresses  of  the  meetings 
were  the  following:  "Our  Nation's 
Road  Problem."  by  Thomas  H.  Mc- 
Donald ;  "State  System  vs.  County 
System  of  Hard  Roads,"  by  J.  H. 
Scarborough ;  an  address  by  United 
States  Senator  Lee  S.  Overman;  "Road 
Building  in  the  Southwest,"  by  E.  P. 
Toney ;  "Origin  and  Historical  Devel- 
opment of  Rock  Asphalt,"  bv  W.  F. 
Pollard ;  "Steel  Forms  for  Good 
Roads,"  by  Edward  M.  Ornitz ;  "Prac- 
tical Road  Building,''  by  Frank  N. 
Page,  John  Craft,  Col.  W.  F.  White- 
more,  Boggs,  Sid  Smith,  R.  C.  More- 
field,  S.  W.  Fallis  and  G.  W.  Cole- 
man ;  and  "Types  of  Roads,"  by  C.  M. 
Upham. 

MONTANA     SOCIETY"     OF     ENGI- 
NEERS 

The  Montana  Society  of  Engineers  at 
its  34th  annual  convention  on  April  9 
elected  the  following  officers :  Presi- 
dent, George  T.  McGee  ;  first  vice-presi- 
dent, Chauncy  L.  Berrien ;  second  vice- 
president,  Leon  D.  Conkling ;  secretary 
and  librarian,  Earle  B.  Young;  and 
treasurer,  Harry  H.  Cochrane. 

BUFFALO,    N.    Y„    SECTION.    AMERI- 
CAN    SOCIETY     OF    CIVIL    EN- 
GINEERS 

The  Buffalo  section,  A.  S.  C.  E.,  at 
its  first  annual  meeting  on  April  5 
elected  the  following  officers :  Presi- 
dent, A.  L.  Johnson ;  vice-president.  G. 
B.  Bassett ;  and  secretary-treasurer,  B. 
L.  Cushing. 

INDUSTRIAL  NOTES 

LUMBER    INSPECTION    RULES 

4%x5%  inches,  340  'pages,  illus- 
trated, flexible  covers,  rounded  edges, 
price  $3,  Larson  &  Crouch,  280  Madi- 
son Ave.,  Xew  York  City.  This  at- 
tractive bonk  is  designed  to  fit  in  the 
outside  coat  pocket  for  greatest  con- 
venience for  ready  ri  ference  use.  It  is 
an  encyclopedic  compendium  of  data 
furnished  by  the  principal  lumber  com- 


panies and  representatives  of  standard 
lumber  and  timber  interests  in  the 
United  States.  It  is  believed  to  be  the 
first  publication  covering  description, 
definition  and  lists  of  different  lum- 
ber products  with  sizes,  details  of  qual- 
ities, requirements,  defects  and  rules 
for  inspection  and  classification  cover- 
ing all  or  almost  all  of  the  commer- 
cial features  of  lumber  and  timber 
business.  It  will  be  found  authorita- 
tive and  convenient  for  the  use  of 
architects,  engineers,  contractors  and 
designers  writing  specifications  and 
making  designs   and   bills   of   material. 

The  specifications  of  many  important 
lumber  dealers  and  associations  are 
given  in  full  for  about  30  different 
species  of  timber  and  many  more  va- 
rieties. It  contains  general  rules,  classi- 
fications into  the  principal  headings  of 
flooring,  boards,  planks,  dimension, 
stepping  and  rough  edge,  and  is  suc- 
ceeded by  many  other  specifications 
enlarging  the  list  of  classifications  and 
including  poles,  shingles,  mining  tim- 
ber, railroad  ties,  ship-lap  and  specials. 

These  are  tables  of  official  standard 
weights  of  hard  wood  lumber  for  dif- 
ferent thickness  per  thousand  feet,  half 
tones  showing  characteristics  of  dif- 
ferent kinds  of  timber,  specific  gravi- 
ties, relative  hardness,  commercial 
sizes  and  lengths,  tests  for  bending, 
compression  and  shear  for  green  and 
seasoned   timber. 

General  directions  for  grading  tim- 
ber, specific  descriptions  of  defects  and 
codes  and  terms  are  given.  Under  the 
heading  "Patterns"  there  are  50  pages 
of  dimensioned  diagrams,  showing  the 
cross-sections  of  milled  lumber. 

TIMBER    HIGHWAY    BRIDGES 

Standard  specifications  for  Southern 
yellow  pine  bridge  and  trestle  timber 
as  adopted  bv  the  American  Society 
for  testing  materials  are  published  in 
a  small  pamphlet  by  the  Southern  Pine 
Association,  Interstate  Bank  building, 
New  Orleans,  who  will  mail  copies  on 
request.  By  C.  W.  Caul,  79  pages,  6x9 
inches,  illustrated,  paper  covered,  pub- 
lished by  Engineering  Bureau.  Natural 
Lumber  Association,  Lumber  Ex- 
change, Chicago,  price  15  cents. 

This  book  has  been  prepared  through 
the  co-operation  of  state  highway  engi- 
neers and  others  and  contains  8  chap- 
ters, including  one  on  types  of  bridges, 
floors  and  wearing  surfaces,  joint  and 
metal  details,  plans  of  timber  highway 
bridges,  and  data  regarding  quality, 
preservation,  and  a  bibliography.  It 
has  26  illustrations,  most  of  them  full- 
page  line  cuts,  showing  general  plans 
and  details  of  long  and  short  span 
trusses,  substructures,  floors,  bracing 
trestle  viaducts,  and  standard  spans 
from  20  to  170  feet  long.  There  are 
bills  of  materials  for  short  span 
bridges. 

COST     OF     HANDLING     CONCRETE 
PAVING    MATERIALS 

A  handsomely  illustrated  pamphlet 
issued  by  Barber-Greene  Co.,  Aurora, 
111.,  on  the  cost  data  of  Barber-Greene 
method  of  handling  concrete  paving 
materials,  tabulations  of  classified  cost 
oi  labor  and  supplies  for  executing  six 
paving  jobs  where  the  contractors  used 
Barber-Greene  self-feeding  loaders. 
These  records  indicate  savings  of  $23 
to  $53  per  day  and  are  accompanied  by 
diagrams  of  the  plans  and  operations. 
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New   Appliances 

Describing  New   Machinery.    Apparatus.  Materials  and  Methods  and  Kecent  Interesting  Installations 


I)  IKE   ENGINES 

^og  28  of  the  Dal..-  Engii 
■  mdard   engim 

swinging  and 
miscellaneous    power    operations    suit- 

nstrui  n.  in   work   and 

purposes,  operating  with  equal  efficien- 
cy in  any  position,  horizontal,  vertical 
nr  inclined,  giving  them  a  wide  range 
oi    idap       '  I  making  them  suit- 

able    for   many    styles    ol    applications 

The    Dak,-    i 

with    inner    and    outer    pistons 
.,  ,i   i..  ,  ompletelj    avoid   a   dead 
and  in  reversing   to  make   the 
■  i  |)    equal   a-   possible  in 
both   directions.     It   is   practical 
stall  tin,  engine  with  reversing  tl 
removed  and  connected  by  air  hose  oi 
pipe   to  allow   distant   control. 
The  engine  occupies  less  space  than 
thei    ';  pi     oi    equal    Dower ;    is 
st g,    durable    ami    easy    to    install; 

instantly,  does  not  require  con- 
stant attention;  does  not  endanger  the 
safety  of  the  plant  or  operator;  and 
'requires  a  minimum  of  upkeep,  atten- 
tion and  maintenance  per  unit  of 
power. 

The  different  types  described  in- 
clude air  and  steam  engines,  belt  driv- 
en lioisis.  blowers,  capstans,  centrifu- 
gal pumps,  chain  hoists,  single  and 
double     drum     hoists,     elevator     hoists, 

crabs  and  winches,  hoisting  engines, 
pneumatii  hoists,  spud  hoists,  swing- 
ing wears,  stationary  engines,  trolley 
hoists  ami  a  considerable  variety  of 
engines  for  special  purposes,  particu- 
larly in  marine  service. 


The  long  and  favorably  known  Dake 
swinging  engine,  which  has  been  in- 
stalled on  ,a  great  number  of  con- 
struction jobs  to  operate  derrick 
regardless  of  the  type  of  hoist- 
ing engine  used  with  them,  is  made  in 
two  types,  one  of  which  has  a  single 
lever  for  moving  both  engine  and 
brake  allowing  quick  and  accurate 
droppin  I     "I  and   removing  all 

.r  strain  on  gears  when  coast- 
ing th(  'her  types  of  swing- 
ing engines  are  made  in  four  sizes 
with  horsepowers  of  :..  in  and  15, 
speed  of  about  30  feet  per  minute,  and 
with   loads   up   to  :j.O0O  pounds. 

The  adaptability  of  the  Dake  motor 
is  illustrated  by  its  use  on  the  mast 
of  a  cram  to  ..invert  it  from  a  hand 
operated  to  a  power  operated  tool. 
This  is  ell.. led  simply  by  removing 
the  hand  cranks  and  attaching  the  mo- 
tor with.  gearing. 

The  standard  non-reversing  type  of 
air  or  steam  motor  is  adapted  tor  at- 
tachment to  almost  any  machine  or  ap- 
pliance in. i  requiring  reverse  motion. 
It  is  made  in  ten  sizes,  being  as  small 
as  %  h.  p.  and  up  to  :to  h.  p.  and  weighs 
from  65  to  2,000  pounds.  Correspond- 
ing reversing  type   weighs  from  75  to 

2,200   pounds. 

The  single  and  double  drum  motor 
crabs  for  use  on  derricks  and  cranes 
are  constructed  witli  a  rigid  iron 
frame  bolted  to  the  mast  and  are  fitted 
for  use  with  steam  or  air.  They  are 
also  constructed  with  pulley  for  belt 
drive.  They  are  made  in  four  sizes 
of  3,  5.  7  and  in  h.  p..  capacity  vary- 
ing   from    1.00(1    pounds   at    a    speed    of 
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73,  to  6,500  pounds  at  a  speed  of  38 
feet  per  minute  on  a  single  line. 

Hoisting  engines  are  entirely  with- 
out vibration  and  are  built  with  single 
drum  reversing  and  non-reversing  sin- 
gle and  double  geared  friction,  double 
geared  and  belt  driven  hoists.  Most 
of  them  are  built  in  5,  7,  10,  15,  20 
and  30  h.  p.  sizes. 

Elevator  hoists  operated  by  steam, 
compressed  air  or  electricity  are  made 
with  capacities  of  2,500,  5,000  and  10,- 
000  pounds  at  speeds  of  50,  60  and  70 
feet  per  minute  for  steam  and  are  of 
7,  15  and  20  h.  p.,  speeds  of  65  and  55 
feet  and  loads  of  1,500  and  2,250 
pounds  for  electric  power. 

Electric  crabs  are  made  with  single 
or  double  friction  or  clutch  drums  as 
required.  They  are  bolted  directly  to 
the  mast  of  the  derrick  and  may  be 
provided  with  a  swinging  attachment, 
having  a  vertical  shaft  that  carries  an 
inside  pinion  engaging  the  circular 
rack,  by  which  the  derrick  is  revolved. 


SERVICISED    JOINTS 

The  circular  issued  by  the  Servicised 
Co.  describes  several  kinds  of  joints 
for  pavements  and  concrete  construc- 
tion that  are  claimed  to  make  better 
jobs  than  poured  joints,  cost  less  to 
install ;  save  time,  labor,  material,  in- 
spection, and  superintendence ;  insure 
uniformity;  do  not  melt  in  hot  weather; 
retain  their  elasticity  in  cold  weather; 
absorb  expansion,  longitudinal  and 
transverse  stresses,  and  prevent  rapid 
destruction  of  the  pavement  adjoining 
car  tracks  by  absorbing  the  vibration 
of  the  rails. 

The  feather  joint,  type  A  (patent 
pending)  is  a  light  expansion  joint  con- 
structed of  a  special  waterproof  and 
acid  proof  fibrous  material  which  has 
a  uniform  or  wedge  shape  section,  will 
not  ooze  under  compression,  and  is  im- 
proved by  traffic.  It  i&  made  in  all 
sizes  from  %  inch  in  depth  up  to  12 
inches.  It  weighs  from  20  to  318 
pounds  for  100-foot  lengths  with  cross 
sections  of   3  x  Vt    to  12x1%    inches. 

The  asphalt  ioint,  type  B,  is  adapted 
for  paving  and  construction  purposes 
where  it  is  desired  to  keep  the  flow 
point  in  warm  weather  at  a  minimum 
and  contains  minute  fibres  and  air  cells 
evenly  distributed  throughout  the  entire 
mass  so  as  to  produce  an  elastic  ex- 
pansion cushion  that  does  not  liquefy 
or  become  brittle  and  has  a  strong  ten- 
dency to  retain  its  pre-moulded   form. 

Joint  C  for  sidewalk  work,  inner 
curb  work  and  other  structures  where 
the  minimum  is  required  for  expansion 
and  contraction  is  made  in  light  and 
heavy  styles,  the  former  being  from 
1/32  to  %  inch  in  thickness  and  any 
width  up  to  12  inches.  The  heavy  style 
is  %  inch  thick  and  upwards  and  can 
be  used  in  multiple  strips,  all  of  them 
furnished  in  100-foot  rolls. 


by  the  large  consumer  without  affect- 
ing the  minimum  pressures  if  the  large 
quantity  of  water  be  delivered  at  a  rea- 
sonable rate.  For  this  purpose,  a  maxi- 
mum demand  or  rate  of  flow  con- 
troller, made  by  the  Simplex  Valve  & 
Meter  Company,  has  been  developed 
that  prevents  the  drop  in  pressure  due 
to  excessive  peak  demands  on  the  wa- 
ter supply  line. 

The  maximum  demand  controller  re- 
mains open  at  the  predetermined  setting 
until  the  rate  of  flow  reaches  the  pre- 
scribed maximum.  From  this  point  on, 
the  opening  of  the  controller  is  just  suf- 
ficient to  permit  the  specified  rate  of 
flow,  and  no  more,  to  take  place. 

The  maximum  demand  controller 
consists  of  a  Venturi  tube  with  a 
double-disk-type  balanced  valve.  The 
valve  stem  is  guided  in  the  upper  and 
lower  covers,  engages  a  diaphragm  near 
the  bottom  of  the  valve  body  and  at  the 
top  is  attached  through  a  flexible  con- 
nection to  the  short  arm  of  a  lever  or 
scale  beam. 

For  any  given  rate  of  flow,  there  ex- 
ists a  certain  difference  between  the 
water  pressure  in  the  valve  body  and 
that  in  the  throat  of  the  Venturi  tube, 
due  to  the  difference  between  velocities 
at  these  points.  The  downward  pres- 
sure on  top  of  the  diaphragm  is  greater 
than  the  upward  pressure  below,  and 
for  this  reason  there  is  transmitted  to 
the  short  arm  of  the  scale  beam  a 
downward  null  that  is  balanced  by  the 
counterweight  on  the  longer  arm  of  the 
scale  beam.  This  balance  of  the  coun- 
terweight and  diaphragm  loads  limits 
the  maximum  rate  of  discharge  through 
the  controller. 

Altering  the  position  of  the  counter- 
weight on  the  longer  beam  arm  changes 
the  maximum  permissible  rate  of  flow. 


Morand  wheels  the  corresponding 
maintenance  cost  was  $143.98.  The  tire 
mileage  was  increased  from  14,000  to 
19,000  miles,  the  average  load  being  10,- 
000  pounds. 


Some  water  supply  systems  are  re- 
quired to  furnish  an  adequate  minimum 
pressure  for  fire  protection.  If  they 
also  have  one  or  mere  large  consumers, 
whose  demands  are  so  great  as  to  equal 
nearly  the  pipe  line  capacity,  the  pres- 
sure available  for  other  purposes  may 
he  reduced  seriously,  although  the  pipe 
line  can  furnish  t lie  full  amount  needed 


MORAND  TRUCK   WHEELS 

Truck  wheels  made  by  the  Morand 
Cushion  Wheel  Company  have  been 
adopted  for  all  kinds  of  trucks  by  the 
owners  of  fleets  of  trucks  and  their 
methods  and  testimonials  show  that 
their  use  increases  tire  mileage  and 
the  life  of  the  truck,  and  reduces  main- 
tenance charges.  One  owner  states  that 
on  a  Ford  truck  the  cost  of  repairs  for 
six  months  previous  to  application  of 
the  Morand  wheels  was  $442.91.  For 
six  months  after  the  application  of  the 


CONKEV    CARS 

Loose  leaf  circulars  issued  by  E. 
E.  Conkey  &  Company,  illustrate  de- 
sign and  specification  of  various  types 
of  small  steel  cars  including  scoop 
dump-cars  for  all  standard  purposes 
such  as  hauling  sand,  gravel,  coal,  con- 
crete, with  a  turn-table  body  dumping 
on  either  side  or  end,  and  capacities  of 
12  to  27  cubic  feet;  platform  cars  up 
to  12  feet  long  and  6  feet  wide  with 
steel  frames  and  steel  or  wooden  floors 
that  are  suitable  for  all  purposes  and 
especially  for  transporting  steel  or 
wooden  concrete  batch  boxes.  The  ga- 
ble bottom  cars  dumping  on  either  side 
are  of  1,  1%  or  2-cubic  yard  capacity 
and  are  suitable  for  quarry  and  general 
contract  work.  Rocker  dump  cars  are 
of  1  to  3-yard  capacity,  are  suitable  for 
hauling  gravel,  broken  stone,  concrete 
and  other  materials  and  can  dump  on 
both  sides,  discharging  clear  of  the 
tracks.  End  dump  cars  are  of  12  to 
27  feet  capacity  and  are  especially 
adapted  for  use  in  tunnels  where  they 
require  a  minimum  side  clearance  and 
ability   to  travel   around   sharp  curves. 


Trailmobiles  are  manufactured  by 
the  Trailmobile  Co.  in  various  styles 
and  sizes  adopted  to  hauling  of  all 
kinds  of  freight.  The  Model  B,  of 
1,250  pounds  capacity,  has  wooden 
wheels  and  is  intended  for  general 
service  behind  a  passenger  car  or  light 
truck.  Model  C,  of  one  ton  capacity, 
is  of  similar  design.  Model  K,  of  two 
tons  capacity,  is  rubber  tired  and  has 
a  heavy  chassis.  Model  L  of  3%  tons 
capacity  can  be  built  with  a  box  body, 
flat  platform,  rack,  or  with  a  dump 
body,  desirable  for  general  use. 


MOTOR    THICK        ODIB' 

The  catalog  of  the  Auto-truck  Steel 
Body  Co.  illustrates  standard  types  and 
sizes  of  steel  truck  bodies  and  hoists 
and  invites  requests  for  the  design  and 
construction  of  any  special  bodies  that 
may  be  required.  It  illustrates  various 
types  of  standard  steel  bodies  with 
round  and  square  corners,  with  single 
and  double  tail  gates,  with  doors  and 
chutes,  with  asbestos  lining  for  carry- 
ing hot  asphalt.  It  lists  various  types 
of  wooden  box  rack,  stake,  platform, 
and  other  types  of  holies  and  shows 
the  details  of  the  Junkin  horizontal  hy- 
draulic hoist,  of  a  vertical  hoist,  and 
also  of  a  hand  hoist  for  dumping. 


MECHANICAL    5NCW    LOADING 

The  Barber-Green  loader  was  in  con- 
tinuous service  in  New  York  City  for 
nearly  a  week  last  February  in  load- 
ing on  trucks  snow  that  had  jireviously 
been  piled  in  the  street  in  long  banks 
ready  for  removal.  According  to  the 
records,  it  replaced  ten  men  and  saved 
the  use  of  a  third  of  the  trucks  other- 
wise required  besides  cutting  down  the 
loading  time.  In  one  hour  it  loaded  2S 
2-ton  Mack  trucks  and  on  one  occasion 
loaded  a  large  truck  in  58  seconds.  In 
one  day  it  cleared  the  snow  from 
twenty  blocks  on  Fifth  avenue. 


PUBLIC  WORKS. 


CITY 


COUNTY 


STATE 


A    Cumblnntl f   "MtJHlCIPAL    km  UN   \i."    >m.l    ■■>..•  t  i:  \ i   i  i  \<.  ■ 

.    by  Municipal  Journal   and    Engineer,    Inc 
Publication    <>iii<-.-     i-i.tiiI    Pnrk,    V    ^         MH.nUl.m   :....!    Bdltorlal    mile-.   :.i    -<::    W     Ml  ■   HI      %>w    v  ..rk.    \     \ 
E    t'red       -    Second- Class    mailer    at     the    Post    Office    at     Floral     Park.    N.    V.    AuK'St    27.    192C.    under    the    A<  ■    nl    March    i.    1«7» 


Vol.  50 


MAY    28.    1921 


No.  22 


Heavy  Work  on  a  New  Jersey  Road 


Gradin«  a  mile  of  zig-zag  highway  from  the  Hudson  river  at  Fort  Lee  to  the 
top  of  the  cliff,  210  feet  above,  at  a  cost  of  $500,000;  115,000  yards  of  rock  ex- 
cavation in  side-hill  cuts  up  to  110  feet  deep.     High  retaining  walls  built  with 
three  cableways. 


Section    l-.\   of   Route   10  of   the   New   Jersey 

State  Highway  System  extends  from  the  Fort 
Lee  terminal  of  the  130th  Street  ferry.  New  York, 
to  Arcadian  way,  rising  about  210  feet  to  the  top 
of  the  rocky  bluff  and  having  a  length  of  about 
6,000  feet.  It  was  designed  and  the  construction 
supervised  by  the  State  Highway  Commissioners. 
T.  J.  Wasser,  state  highway  engineer.  In  1919 
the  contract  was  started  by  Porter  &  DeW'itt,  of 
Edgcwater,  X.  J.,  who  have  prosecuted  the  work 
under  difficult  conditions  and  have  brought  it  to 
completion  by  vigorous  and  efficient  efforts  and 
the  installation  of  a  large  amount  of  labor  saving 
plant  and  equipment. 

The  contract  price  of  about  $500,000  included 
grading,  draining  and  the  construction  of  retain- 
ing walls  and  parapets,  but  did  not  include  the 
road  surfacing. 

LOCATION    AM'  DESIGN 

The  road  zig-zags  up  the  face  of  the  steep  cliff 
in  two  long  and  approximately  parallel  inclines 
with  maximum  grade  of  (i1..  per  cent  and  curves 
of  about  1.000  feet  radius.  The  inclines  are  con- 
nected by  ISO-degree  curves,  which  are  150  feet 
across  transversely,  and  widened  to  74  feet  with 
a    horizontal    section    between    the    two    inclines. 


rhese  curves  are  located  chiefly  on  a  heavy  rock 
till  about  400  feet  long  on  top  and  50  feet  high, 
winch  contains  about  40.000  yards  of  rock  wasted 
from  the  excavation.  The  most  of  the  remainder 
of  the  rock  excavated  was  dumped  alongside  the 
cuts  building  up,  in  some  places,  the  outer  edge  of 
tin  mailwav  of  the  lower  incline.  At  the  top  of 
the  upper  incline  the  road  has  another  short  bend 
of  about  180  degrees,  and  grade  of  about  2  per 
cent.  About  (>00  feet  farther  on  it  bends  about  90 
degrees,  connecting  with  an  existing  road  on  the 
top  of  the  hill. 

The  graded  width  of  the  road  is  44  feet  and  the 
paved  width  will  be  34  feet  plus  one  8-foot  side- 
walk. The  road  is  built  chiefly  in  terrace  exca- 
vated in  rock  cuts  up  to  110  feet  high  on  one  side, 
and  for  75  per  cent  of  the  length  of  the  section. 
with  retaining  walls  on  the  opposite  side  up  to  50 
feet  high,  in  trenches  up  to  15  feet  deep.  Retain- 
ing walls  3  feet  thick  at  the  top  and  battered  2 
inches  per  foot,  are  made  of  large  pieces  of  rubble 
rock  obtained  from  the  cuts,  sometimes  laid  up 
dry.  and  sometimes  with  cement  mortar,  and  are 
all  provided  with  abundance  of  weep  holes  to 
drain  the  water  from  the  loose  rock  rill  on  the 
highway    side.      These    retaining    walls    contain 
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about  16,500  cubic  yards  of  masonry  at  a  unit 
price  of  $3.86  per  yard.  There  were  14,000  yards 
of  earth  excavation  at  $1.45  and  about  114,000 
yards  of  rock  excavation  at  $3.39. 

The  rock  is  a  very  rough,  tough  trap  formation 
with  irregular  seams  and  much  of  it  badly  weath- 
ered so  that  considerable  dressing  was  necessary 
to  remove  loose  or  threatening  frag- 
ments that  might  fall  onto  the  road. 
The  numerous  vertical  seams  per- 
mitted it  to  be  blasted  on  very  steep 
slopes,  sometimes  almost  perpendic- 
ular, that  made  for  a  minimum 
amount  of  excavation  on  the  upper 
side  of  the  road  while  on  the  lower 
side  irregularities  and  steep  pockets 
often  made  it  necessary  to  excavate 
to  a  considerable  depth  for  the  foot- 
ings of  the  retaining  walls. 

The  slope  was  so  steep,  and  the 
surface  so  rough,  that  considerable 
difficulty  was  encountered  in  deliv- 
ering   and    distributing    equipment 
and  plant  at  the  intermediate  points 
of  the  road,  beside  which  the  road 
was  accessible  only  from  the  lower 
end,    thus    involving    an    estimated    increase    of 
25  per  cent  to  30  per  cent  over  the  cost  of  con- 
struction had  the  road  been  accessible  from  both 
ends.     In  many  places  the  character  of  the  cliff 
was   such   that  men   making  the   reconnaissance 
surveys  and  preliminary  drilling  and  blasting  had 
to  be  suspended  by  ropes  and  work  with  safety 
lines  and  belts. 

STEAM     SHOVEL    WORK 

Work  was  commenced  at  the  upper  end  of  the 
road  at  the  rectangular  intersection  with  an  ex- 
isting highway  where  the  grades  begin  with  was 
light  and  the  surface  of  the  ground  fairly  regular. 
Three  steam  shovels  were  installed  and  gangs  of 
men  with  picks,  shovels  and  steam  drills  oper- 
ated with  compressed  air  furnished  by  compres- 
sors mounted  on  the  steam  shovels,  served  the 
shovels  that  handled  the  earth,  rock  and  boulders, 
spoiling  them  alongside  the  right  of  way,  deliv- 
ering to  about  40  double-truck  3-yard  dump  cars 
hauled  by  four  12-ton  Baldwin  and  Davenport 
locomotives  on  a  24-inch  gauge  service  track 
laid  with  40-pound  rails  and  continued  for  about 


a  mile  along  the  full  length  of  the  road,  which 
was  laid  as  the  grading  advanced. 

As  the  work  progressed  the  alignment  curved 
to  a  tangent  nearly  parallel  with  the  base  of  the 
bluff,  which  it  began  to  ascend  on  a  Sl/2  per  cent 
grade  terraced  on  the  very  steep  and  jagged  sur- 
face, which  was  composed  of  90  per  cent  rock 
with  a  few  trees  and  shrubs.  Most  of  the  rock 
projections  had  to  be  shattered  by  blasting  before 
they  could  be  detached  by  the  steam  shovels. 
The  excavation  proper  was  a  cut  with  a  horizontal 
bottom  20  to  50  feet  in  width  with  very  steep 
face  sometimes  almost  perpendicular,  on  the  side 
toward  the  hill. 

In  some  cases  the  spoil  was  dumped  directly 
alongside  the  cut,  building  up  a  fill  on  the  outer 
side  that  widened  the  grade  and  diminished  the 
amount  of  excavation  when  the  topography  was 
such  as  to  provide  a  suitab'e  bottom  for  the 
embankment.  At  other  times  the  topography 
was  such  that  it  was  necessary  to  make  the  cut 
somewhat  wider  than  the  required  44  feet  in  or- 
der to  trim   away  all   of  the   loose  rock  on   the 
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hillside,  and  leave  the  exposed  surface  sound  and 

safe. 

RETAINING    WALLS 

Generally  it  was  necessary  to  secure  the  outer 
side  of  the  roadway  by  a  retaining  wall  with 
foundations  carried  down  somewhat  below  the 
original  surface  of  the  ground  to  be  beyond  frost 
action,  and  to  secure  sound  rock  for  bearing.  The 
trench  thus  excavated  varied  in  width  from  about 
6  to  24  feet,  according  to  the  depths,  which  were 
from  15  to  55  feet. 

Some  of  the  wall  was  regular  retaining  wall  laid 
dry  with  gravity  section  to  resist  the  pressure  of 
loose  stone  and  earth  fill  behind  it,  and  some, 
where  the  rock,  exposed  in  the  hillside  was  very 
steep  and  irregular,  was  built  as  a  masonry  ve- 
neer to  protect  it  and  provide  for  the  continuity 
of  the  wall.  In  some  of  these  cases  the  veneer 
was  so  nearly  vertical  that  the  stones  were  se- 
cured to  the  face  of  the  rock  by  1-inch  steel  dow- 
els 3  feet  long  placed  2  feet  apart  on  centers  made 
with  split  and  wedged  ends,  grouted  into  the  drill 
holes. 

The  top  of  the  wall  was  surmounted  by  a  rub- 
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ble  masonry  parapet  laid  with  cement  mortar  and 
capped  with  narrow  transverse,  horizontal  stones 
2  or  3  inches  apart  in  the  clear,  having  sharp 
upper  corners  presenting  a  rustic  appearance  and 
discouraging  the  use  of  the  wall  as  a  promenade 
or  seat. 

UNDERCUTTING  THE  FACE  OF  THE  BLUFF 

The  depth  of  the  cut  varied  from  about  25  feet 
to  110  feet  and  it  was  made  entirely  by  under- 
cutting without  the  use  of  any  vertical  drill  holes. 
A  lot  of  the  drilling  was  done  by  five  large  size 
Ingersoll-Rand  jackhammer  drills  and  five  In- 
gersoIl-Rand  3j4-inch  tripod  drills,  the  latter  be- 
ing operated  by  compressed  air  from  the  power 
plant  established  at  the  lower  end  of  the  road,  de- 
livered eventually  by  a  2-inch  pipe  line  extending 
nearly  to  the  top  of  the  cliff.  Holes  15  to  20 
feet  long  were  drilled  as  close  to  the  bottom  as 
possible  and  were  inclined  downward  from  the 
horizontal  about  1  inch  in  3  inches.  They  were 
sprung,  sometimes  several  times,  and  finally 
loaded  with  40  per  cent  and  60  per  cent  dynamite, 
which  was  fired  by  electricity.  On  account  of  the 
toughness  of  the  rock,  its  treacherous  character, 
and  its  irregular  seams,  the  drilling  and  blasting 
was  very  difficult  and  it  sometimes  took  as  much 
as  five  days  to  drill,  load  and  fire  a  set  of  four 
holes  which  would  usuallv  break  from  500  to 
1,000  yards  of  rock  when  shot.  The  character  of 
the  rock  made  the  driljls  dull  very  rapidly  and 
made  the  holes  cost  up  to  $1.75  per  linear  foot. 
Because  the  face  of  the  hill  was  so  high  and 
steep,  and  because  dwellings  were  built  close  to 
the  foot  of  the  hill,  great  precautions  were  taken 
in  blasting  and  the  charges  were  covered  with 
rope  mattresses  and  chained  logs  to  reduce  dan- 
ger from  the  flying  stones.  Nevertheless,  many 
large  stones  rolled  down  the  steep  incline  and 
landed  on  private  property,  but  none  of  them  did 
much  damage  and  no  serious  accident  occurred 
during  the  execution  of  the  work.  If  it  had  not 
been  for  the  necessity  of  safeguarding  the  nearby 
residents,  the  contractor  would  have  followed  the 
alternative  plan  that  he  considered,  of  tunneling 
under  the  foot  of  the  slope,  making  short  side 
drifts,  loading  them  with  heavy  charges  of  ex- 
plosives, and  firing  them  simultaneously  so  as  to 
bring  down  vast  quantities  of  rock  with  a  single 
shot. 
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Face   of   wall    is   backed    ud   with   concrete,   with   surface  joints    left 

open  to   imitate   dry   rubble. 


CABLEWAYS 

The  blasted  rock  was  handled  almost  entirely 
by  the  shovels  and  by  three  Lidgerwood  cable- 
ways  of  400  feet  span  that  were  installed  at  suc- 
cessive points  over  the  alignment  of  the  retaining 
wall  to  place  the  stones  used  in  the  wall,  i 
stones  were  of  large  size,  up  to  8  tons,  and  were 
swung  several  feet  transversely  and  hauled  longi- 
tudinally by  the  trolley  hoist  of  the  cableway  that 
was  high  enough  to  allow  the  load  to  be  fleeted 
fifteen  or  twenty  feet  when  necessary. 

The  cableways  were  shifted  forward  as  required 
by  lowering  the  40-foot  wooden  transverse  bents 
that  formed  the  towers  and  dragging  them  for- 
ward on  the  ground  by  the  hoisting  engine  oper- 
ating a  tackle  anchored  in  advance,  after  which 
the  tower  was  easily  revolved  again  to  vertical 
position,  guyed  and  the  cableway  restored  to  serv- 
ice after  an  interruption  of  about  three  days,  al- 
ways arranged  to  include  a  Sunday,  and  thus  only 
interfere  with  two  working  days.  Dynamite  was 
purchased  in  carload  lots  and  stored  in  a  standard 
magazine  about  a  mile  from  the  work,  from  which 
it  was  delivered  in  small  quantities  daily. 

PROHIBITIVE  COST  OF  ROCK  CRUSHING 

The  contractor  established  a  plant  with  a  15  x 
24-inch  and  a  10  x  28-inch  Farrell  stone  crusher, 
and  a  storage  bin,  engine,  boiler,  etc.,  complete, 
costing  about  $14,000.  With  it  he  crushed  about 
3.000  yards  of  stone  for  the  concrete  pavement, 
but  the  work  was  made  difficult  and  expensive 
by  the  extremely  high  price  of  coal,  which  cost 
$17  per  ton  delivered  to  the  crusher,  labor  was  so 
scarce,  costly  and  inefficient,  and  the  difficulty  of 
transporting  stone  to  the  crusher  without  inter- 
fering with  the  steam  shovel  service,  combined 
with  the  intermittent  supply,  the  lack  of  storage 
for  rock  at  the  crusher  and  cost  of  rehandling  it, 
made  the  cost  of  crushing  the  stone  as  great  or 
greater  than  that  of  stone  purchased  in  the  open 
market,  although  the  quality  of  the  trap  rock  was 
excellent  for  concrete  or  macadam  stone.  Even- 
tually the  contractor  sold  the  stone  that  was  al- 
ready broken,  that  was  not  required  at  present 
for  the  road  surface  or  for  local  concreting  and 
dismantled  the  crushing  plant. 

Besides  the  plant  already  mentioned,  the  con- 
tractor installed  an  Ingersoll-Rand  air  compres- 
sor with  a  capacity  of  850  cubic  feet  of  free  air 
per  minute  to  a  pressure  of  100  pounds,  6,000  feet 
of  2  inch  air  line  pipe,  6.000  feet  of  ljS-inch  city 
pressure  water  pipe,  an  80  h.  p.  boiler  and  a  Ley- 
ner  drill  sharpener.  The  maximum  force  em- 
ployed was  125  men,  the  average  force  about  50, 
and  the  average  pay,  including  the  laborers,  fore- 
men and  overtime  was  $7.75  per  day.  On  May  1 
the  work  was  about  95  per  cent  completed,  and 
it  is  expected  that  it  will  be  finished,  ready  for 
laying  the  road  surface,  within  a  few  weeks.  It 
has  not  yet  been  decided  what  surface  will  be 
built,  but  it  is  probable  that  it  will  be  paved  with 
temporary  bituminous  penetration  macadam  and 
after  a  year  or  two,  when  the  fill  has  thoroughly 
settled,  the  macadam  will  be  used  for  a  founda- 
tion for  a  hard  surface. 
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New  Orleans  Inner  Harbor 

A  few  weeks  ago  the  city  of  New  Orleans  ded- 
icated a  harbor  and  canal  which  is  connected  with 
but  not  a  part  of  the  Mississippi  river  and  is  large 
enough  to  receive  any  boats  using  the  river.  1  he 
question  naturallv  occurs  as  to  why  the  city 
should  have  spent  these  millions  for  an  artificial 
water  front  and  channel  when  it  already  had  the 
river  front  and  river  outlet  to  the  Gulf. 

The  answer  goes  back  to  1795,  when  a  Spanish 
treaty  was  made  declaring  the  banks  of  the  -Mis- 
sissippi river  public  property  not  subject  to  pri- 
vate ownership  and  development,  which  treaty 
was  confirmed  by  the  United  States  at  the  time 
of  the  Louisiana  purchase.  This  made  it  impos- 
sible for  manufacturing  or  commercial  interests 
to  build  docks  and  warehouses  along  the  water 
front,  and  thus  presented  a  serious  handicap  to 
the  development  of  the  city's  commerce.  The 
new  canal  running  from  the  river  to  Lake  Pont- 
chartrain  will  be  restricted  in  no  such  way  and  it 
is  proposed  that  all  of  the  frontage  be  sold  or 
leased  to  private  interests  to  be  used  for  docks 
and  warehouses.  It  was  found  impossible  to  se- 
cure legislation  that  would  modify  these  treaties, 
and  New  Orleans  is  confident  that  the  money 
spent  will  prove  to  have  been  well  spent. 

This  canal,  which  is  now  nearing  completion, 
will  be  5y2  miles  long,  30  feet  deep  below  the 
Gulf,  150  feet  wide  at  the  bottom  and  300  feet 
at  the  surface.  There  will  be  a  lock  at  the  river 
1,050  feet  long  with  75  feet  clear  width.  This 
project  has  been  under  discussion  for  nearly 
twenty  years. 

This  development  at  New  Orleans  is  only  one 
of  the  scores  that  are  taking  place  or  are  under 
serious  contemplation  in  various  parts  of  the 
countrv,  for  the  development  of  rivers  so  as  to 
facilitate  navigation  and  for  the  construction  of 
canals  and  harbors.  Among  the  latest  of  the 
latter  is  the  letting  of  contracts  for  development 
of  a  harbor  at  Wilmington,  Dela.,  which  it  is 
estimated  will  cost  $1,750,000  and  will  include  a 
quay  wall  1,400  feet  long,  sheds,  rail  connections 
and  vards,  etc. 


Novel  Concrete  Bridge  Erection 

The  Wichita  Falls  Highway  bridge  has  rein- 
forced Pratt  truss  spans  66  feet  long  that  were 
pre-cast  at  the  site  and  then  erected  as  units  by  a 
method  that  was  said  to  secure  considerable  econ- 
omy by  the  elimination  of  pile  falsework  and  de- 
lavs  that  might  have  been  incurred  waiting  for  a 
favorable  stage  of  the  river  if  other  methods  had 
been  adopted. 

After  the  completion  of  its  sub-structure  a  steel 
through  span  was  erected  on  it  at  one  end  of  the 
bridge,  providing  a  working  platform  on  its  floor 
between  the  trusses,  that  was  initially  and  tem- 
porarily loaded  to  produce  the  same  deflection  as 
that  caused  by  the  pair  of  finished  reinforced  con- 
crete trusses.  Tin-  loaded  floor  served  as  a  cast- 
ing floor  on  which  the  permanent  trusses  were 
concreted  in  horizontal  position,  the  floor  serving 
as  the  bottom  of  the  forms,  which  only  required 
short  vertical  side  pieces  to  complete  them,  thus 


making  much  simpler  and  cheaper  forms  than 
would  have  been  required  for  casting  the  truss  in 
vertical  position. 

After  the  trusses  were  sufficiently  hardened 
they  were  revolved  to  vertical  position,  seated  per- 
manently on  their  piers  and  abutments  and  the 
pre-cast  reinforced  concrete  floor  beams  with  re- 
inforced bars  projecting  beyond  their  ends  to 
form  part  of  the  sidewalk  cantilevers  subsequent- 
ly concreted,  were  inserted  through  the  15  x  42- 
inch  rectangular  openings  left  for  the  purpose  in 
the  lower  part  of  the  trusses. 

The  weight  of  the  steel  falsework  span  was 
then  transferred  to  rollers  on  the  horizontal  top 
chord  of  the  new  span,  and  the  steel  span  was 
moved  forward  and  served  to  support  the  next 
concrete  span  during  erection,  and  so  on,  until  the 
work  was  satisfactorily  completed  by  the  lenkins 
Bridge  &  Construction  Co.,  Denver,  Colo. 


Oregon  Highway  Testing 
Department 


Results  of  more  than  a  year's  work  by  the 

State  Highway  Commission  shows  a  great 

saving  in  cost  and  increase  in  efficiency  of 

construction. 


The  Oregon  State  Highway  Commission  began 
organizing  a  testing  department  and  equipping 
a  laboratory  in  September,  1919,  when  Kenneth 
S.  Hall  was  appointed  testing  engineer  and  given 
charge  of  the  department.  It  was  not  possible 
to  obtain  equipment  until  the  end  of  the  year, 
but  since  January  1,  1920,  all  testing  work  has 
been  done  by  the  department. 

By  far  the  greatest  volume  of  work  of  the  test- 
ing department  was  in  connection  with  the  bitu- 
minous mixtures  of  the  various  paving  plants 
throughout  the  state.  The  field  inspection  at 
each  plant  was  handled  by  a  resident  inspector 
whose  duties  were  to  see  that  the  operation  of 
mixing  and  the  grading  and  proportioning  in  the 
mixture  were  according  to  specifications.  Daily 
representative  samples  of  the  mixture  were  sent 
by  him  to  the  laboratory  for  analysis.  Consider- 
able difficulty  was  encountered  in  securing  a  suf- 
ficient number  of  experienced  or  capable  men  for 
plant  inspectors  but  with  careful  instruction  and 
frequent  visits  of  the  testing  engineer  to  the  vari- 
ous plants  in  the  state  and  of  his  first  assistant 
to  those  plants  in  the  vicinity  of  Salem,  the  qual- 
ity of  the  work  was  excellent  and  practically 
every  plant  was  turning  out  a  well  controlled 
mixture  within  a  few  days  of  its  starting  opera- 
tion Of  course,  in  some  cases  the  varying  qual- 
ity of  materials  caused  trouble  but  such  cases 
were  given  an  extra  amount  of  care  and  attention. 

In  addition  to  the  supervision  of  the  paving 
plants,  scores  of  sand  and  gravel  deposits,  rock 
quarries,  and  manufactured  products  were  inves- 
tigated by  this  department  and  advice  given  en- 
gineers on  various  branches  of  construction 
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The  laboratory  and  office  were  operated  under 
"the  direct  supervision  of  N.  M.  Finkbiner,  assist- 
ant testing  engineer,  and  employed  six  nun  dur- 
ing the  rush  months  of  June,  July.  August  and 
September.  The  work  in  the  laboratory  was  re- 
duced  to  an  efficienl  and.  wherever  possible,  *o  a 
routine  basis  so  that  the  greatest  possible  amount 
of  work  was  turned  out  per  man  per  day.  The 
prime  importance  of  service,  especially  in  the  case 
of  daily  control  sample-,  was  constantly  borne 
in  mind.  Withoul  this  service  the  effort  exerted 
on  paving  plant  control  in  the  field  is  half  wasted. 
In  maintain  this  service  the  two  men  running 
"hot-stuff"  samples  turned  out  as  high  as  forty- 
analyses  in  a  single  day  and  with  not  more  than 
a  half  dozen  exceptions  were  "hot-stuffs"  allowed 
to  remain  until  the  day  following  their  receipt  in 
the  laboratory.  With  these  exceptions  the  reports 
of  the  analyses  were  in  the  return  mail  at  night. 
During  the  month  of  July  the  laboratory  turned 
nut  an  average  of  24.5  •'hot-stuff"  analyses  per 
da  j . 

Another  important  branch  of  the  work  of  the 
department  was  that  of  control  tests  on  concrete 
mixtures  carried  on  in  connection  with  the  work 
of  the  Bridge  Department.  The  purpose  of  this 
work  was  to  adjust  the  mixtures  to  suit  the  con- 
ditions and  quality  of  local  concrete  materials  so 
that  a  maximum  strength  concrete  can  be  ob- 
tained at  a  minimum  cost,  for  in  many  cases  the 
stereotype  mixtures  usually  specified  will  not  give 
the  best  results  with  the  available  materials.  Con- 
crete cylinders  were  cast  on  the  work,  sent  to  the 
laboratory  and  tested.  The  results  then  were 
compared  with  laboratory  tests  made  and  changes 
in  mixture  made  if  necessary.  This  year  the 
concrete  control  work  has  been  more  or  less  in 
an  experimental  stage  but  it  has  shown  such 
promise  that  in  the  coming  year  it  will  be  applied 
to  all  concrete  work  of  the  state.  It  will  necessi- 
tate the  installation  of  some  additional  apparatus 
which  will  well  pay  for  itself  in  service  and  im- 
proved quality  of  the  work  in  the  field.  The 
other  work  of  the  laboratory  has  been  the  chemi- 
cal and  physical  testing  of  rock,  gravel,  sand,  ce- 
ment, paints,  pigments  and  in  fact  nearly  all 
classes  of  materials  used  in  highway  construction. 
The  saving  effected  by  the  operation  of  a  state- 
owned  testing  department  has  been  considerable, 
as  the  accompanying  table  shows.  The  commer- 
cial rates  used  are  in  the  majority  of  cases  those 
paid  by  the  state  for  tests  prior  to  the  taking  over 
of  the  work  by  the  testing  department.  The  test- 
ing laboratory  expense  is  its  actual  running  ex- 
pense plus  20  per  cent  of  the  cost  of  apparatus  and 
equipment.  The  total  installation  cost  was 
$2,923.28. 

Mo.  <>f  Commer-  Total 

kmil   of  Test—  i,  sts  cial  Rates  Cost 

Asphaltic    concrete,    top    1,272  $5.00       $6,360.00 

Asphaltic  concrete,  Ins,-    841  5.00  4,205.00 

Asphaltic  concrete,   cut    285  5.00  1,425.00 

Rock  and  gravel    254  5.00            1      

Concrete    sand    121  ■    5.00  605.00 

Muck    sand     51  3.00  153.00 

Cement      271 

(48,208  bids)  .03  per  bbl.  1.446  24 

Asphalt,   complete   analysis    27  5.50  148.50 

Asphalt,     penetration     67  1.50  100.50 

Miscellaneous    (G.    I.   pipe,   paint,   oil.   etc.)  114  3.75  427.50 

Total     3,303  $16,140.74 

Total    laboratory    expense    7,076.27 

Total    saving    $9,064.47 
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The  total  expenei    of  th<  nent, 

including    the    field    sup'  r 

tion  and  laboratory  expense  -     per  cent  of 

installation  cost,  was  $10,439.53.  This  means  that 
we  obtained  all  tip  tests,  general  field  super- 
vision and  inspection  and  20  per  cenl 

of   a    well-equipped    laboral 
more   than   the   tests   alone   would    ha 
the  old  l>a-is.    The  a\  eragi 

mercial  rates  would  have  been  $4.89  The  actual 
average  cost  was  $2.15. 

The  saving  in  cost,  however,  -lmuld  not  be 
considered  as  the  only  benefit  derived  from  the 
testing  department.  It  has  rendered  to  the  jobs 
in  the  field  more  efficient  and  speed]  service  than 
they  have  ever  had  before.  It  has  enabled  the 
keeping  of  a  history  of  the  jobs  as  they  pro- 
gressed so  that  investigation  in  the  future  toward 
the  improvement  of  the  quality  of  construction 
will  be  greatly  facilitated.  In  the  future  the  de- 
partment will  lie  of  great  service  in  passing  on 
local  material  before  a  job  is  advertised  for  bids, 
thereby  leaving  no  doubt  in  the  contractor's  mind 
as  to  what  materials  will  be  acceptable.  This,  in 
the  majority  of  cases,  will  tend  to  lower  bid  prices 
and  give  the  best  possible  job  for  the  money. 


Rustic  Culvert  for  Park 

In  the  construction  of  the  Bronx  parkway  (de- 
scribed in  Public  Works  for  October  2,  1920) 
it  was  necessary  to  build  a  number  of  culverts  to 
carry  under  the  roadway  and  to  the  Bronx  river 
small  streams  and  storm  drainage  from  the  high 
land  beyond  the  road.  Several  of  these  had  pre- 
viously been  carried  to  the  river  in  lines  of  cast 
iron  pipe,  and  this  pipe  could  have  been  continued 
in  use  for  this  purpose.  It  would  be  necessary, 
however,  to  have  the  upper  part  of  the  pipes  ex- 
posed, which  would  be  unsightly  in  a  park,  or 
else  to  fill  in  the  land  adjacent  to  the  pipes  in  or- 
der to  bury  them  ;  neither  of  which  alternatives 
was  considered   desirable. 

The  solution  adopted  in  a  few  cases  is  illus- 
trated by  the  accompanying  photograph.  The 
cast  iron  pipe  was  taken  up  and  part  of  it  re- 
laid  in  the  form  of  a  double  culvert  under  the 
road,  where  it  was  out  of  sight.  At  each  end 
of  the  culvert  a  rustic  face  wall  was  built  of  stone 
that  was  found  on  the  spot,  much  of  it  formerly 
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used  for  retaining  and  slope  walls,  and  from  the 
road  culvert  to  the  river  an  open  channel  was 
excavated  and  was  lined  on  both  bottom  and  sides 
with  large  stones,  most  of  them  considerably 
larger  fhan  one-man  stone.  The  stones  standing 
at  a  slight  inclination  from  the  vertical  along  the 
sides  in  the  illustration  are  3  or  4  feet  in  their 
longest  dimensions,  while  those  in  the  bottom  are 
most  of  them  a  foot  or  two  across.  The  pave- 
ment in  the  bottom  of  the  open  channel  is  laid 
in  a  succession  of  flat  inclines  and  steps,  to  pro- 
duce a  pleasing  agitation  of  the  water  as  it  flows 
toward  the  river.  These  stones  are  all  too  large 
to  be  moved  by  any  amount  of  water  likely  to 
pass  through  the  culvert.  They  are  not  ham- 
mered or  dressed,  but  their  surfaces  were  all 
weathered  and  the  effect  is  much  more  in  keep- 
ing with  the  surroundings  than  would  be  a  wall 
laid  in  mortar  or  even  laid  up  dry. 


Gravel  Roads  in  New 
Hampshire 

Study  of  material  in  all  parts  of  the  state 
made   by   testing   laboratory,   and   conclu- 
sions as  to  desirable  characteristics. 


The  1920  report,  which  is  the  8th  biennial  re- 
port of  the  state  highway  department  of  New- 
Hampshire,  shows  a  continuation  of  the  general 
policies  previously  adopted  by  that  department, 
although  naturally  developments  have  been  made 
along  certain  lines  to  meet  traffic  changes.  An 
increased  amount  of  bituminous  material  has 
been  used  for  surface  treatment,  the  department 
having  contracted  last  year  for  589,000  gallons 
of  oil  and  600,000  of  tar.  "The  department  has 
also  used  a  considerable  amount  of  calcium  chlo- 
ride for  a  dust  layer.  The  material  is  consider- 
ably less  expensive  than  oil  and  is  quite  satisfac- 
tory where  only  a  dust  layer  is  necessary."  Much 
more  surface  treatment  has  been  found  necessary 
for  the  gravel  roads  both  to  eliminate  dust  and  to 
prevent  raveling  under  the  tremendously  in- 
creased traffic. 

"Recently  there  seems  to  have  appeared  an  epi- 
demic of  poor  Portland  cement  on  the  market. 
The  number  of  rejected  lots  seems  to  be  rapidly 
increasing.  One  contractor  had  four  carloads 
thrown  out  by  the  laboratory  on  account  of  its 
inferiority.  No  really  important  work  should  be 
started  until  the  cement  is  submitted  to  the  7  and 
28-day  tests." 

The  department's  testing  laboratory  has  made 
an  investigation  of  the  gravels  of  the  state  in  both 
field  and  laboratory,  this  having  been  begun  in 
1917,  but  interrupted  during  1918  by  the  absence 
of  the  investigators  on  war  service.  Field  work 
has  reached  practically  all  towns  of  the  state  and 
samples  have  been  taken  from  most  of  them. 
These  include  bed  rock,  field  stone,  grave',  till  and 
rotten  stone.  Over  450  samples  of  gravel  have 
been  studied.  The  composition  of  each  sample 
is  found  by  a  careful  count  of  the  number  of 


pebbles  of  each  rock  type  in  at  least  100  stones, 
and  the  resistance  to  wear  has  been  determined 
by  a  modification  of  the  Deval  abrasion  test. 

The  laboratory  is  now  in  a  position  to  advise  an 
engineer  or  a  local  road  builder  where  to  obtain 
the  strongest  material,  whether  rock,  field  stone, 
or  gravel,  in  any  town  or  district ;  and  when  sam- 
ples are  submitted,  to  judge  intelligently  of  their 
value  without  going  through  the  standard  tests. 
Besides  forming  a  basis  for  future  discovery  and 
judgment  of  materials,  this  survey  has  led  to  the 
purchasing  of  a  number  of  local  quarries  where 
good  road  building  stone  had  been  unsuspected 
and  of  gravel  banks  that  have  more  than  local 
possibilities. 

The  annual  report  describes  at  considerable 
length  the  results  of  the  investigation  with  valu- 
able suggestions  for  locating  desirable  deposits 
and  judging  their  fitness  for  use.  Nine-tenths  of 
the  gravel  banks  now  in  use  were  located  by 
gravel  turned  up  in  plowing,  excavations  for  wells 
and  cesspools,  post  holes  for  fences  or  telephone 
poles  or  in  the  preliminary  grading  of  roads. 
"Even  a  freshly  dug  woodchuck  hole  may  point 
the  way  to  gravel  at  a  place  where  neither  road 
agent  nor  geologist  would  see  reason  to  expect 
it."  However,  the  locating  of  gravel  has  been 
made  something  of  a  science.  The  topographic 
form  of  a  gravel  deposit  may  be  as  reliable  a 
guide  to  the  discovery  of  a  new  bank  as  the  show- 
ing of  gravel  on  the  surface  of  a  freshly  plowed 
field. 

Discussing  the  road  building  qualities  of  New 
Hampshire  gravels,  the  report  states  that  "dura- 
bility depends  in  the  first  case  upon  the  presence 
of  a  fair  amount  of  coarse  aggregate — that  is, 
stones  between  1%  inch  and  2  inches  in  short  di- 
ameter. Such  stones  will  support  a  heavier  load 
than  smaller  stones  or  sand.  Any  gravel  in  which 
sand  constitutes  over  30  per  cent  of  the  mixture  is 
best  regarded  as  unfit  for  use  in  the  surface 
course,  because  it  will  tend  to  act  as  a  soft  cushion 
through  which  the  stones  are  pressed.  Durability 
depends  directly  also  upon  the  strength  of  the 
stones  that  compose  the  mixture.  Pebbles  of 
trap,  quartzite,  felsite  and  hard  crystalline  schists 
are  much  more  resistant  to  wear  and  much  tough- 
er than  stones  of  slate  or  granulated  schists  or 
the  more  crumbly  types  of  granite." 

"Ability  to  stand  up  under  traffic  is  governed 
to  some  extent  by  the  grading  of  sizes  in  the 
mixture.  The  ideal  gravel  is  one  in  which  all 
sizes  within  the  specified  limits  occur  in  such  pro- 
portion that  the  voids  are  reduced  to  a  minimum." 

"The  shape  of  the  stones  in  the  aggregate  af- 
fects the  behavior  of  the  mass  as  it  compacts 
under  traffic.  Angularity  favors  compacting,  since 
somewhat  angular  stones,  once  wedged  against 
one  another,  are  likely  to  stay  fixed  instead  of 
slipping  or  rotating."  Flatness  of  stones  is  usu- 
ally undesirable,  since  it  affords  chance  for  shear- 
ing at  the  joints  between  them. 

The  matrix  of  the  mass  ultimately  consists  not 
only  of  the  sand  and  clay  in  the  original  mixture 
but  also  of  dust  ground  or  crushed  from  the  gravel 
under  traffic.  In  the  long  run,  the  more  durable 
gravel  is  more  economical,  although  it  may  lie 
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loose  on  the  surface  for  a  season  or  two  before  it 
gives  entire  satisfaction.  Cementing  by  chemical 
action  depends  partly  upon  the  solubility  of  the 
particles.  Gravels  rich  in  lime  carbonate,  like  those 
on  areas  of  calciferous  schist,  are  quickly  attacked 
by  ground  water  which  carries  dilute  acids  that 
dissolve  the  lime  carbonate,  which  is  redeposited 
in  adjoining  spaces.  Some  of  the  gravels  in  east- 
ern Vermont  are  so  rich  in  lime  carbonate  that 
they  have  been  deeply,  though  irregularly,  con- 
solidated while  still  in  the  bank.  When  laid  on 
the  road  and  packed  by  traffic,  particularly  in  wet 
weather,  these  gravels  set  almost  like  Portland 
cement ;  and  although  the  stones  in  them  are  very 
soft,  the  compacted  gravel  makes  a  road  that 
holds  up  under  traffic  much  better  than  some 
roads  built  of  stronger  material. 

"The  cementing  of  gravel  by  colloids  is  less 
thoroughly  understood  and  man}  theoretical 
problems  are  involved.  The  grinding  of  gravel 
under  traffic  produces  much  impalpable  powder. 
Some  of  this  has  peculiar  adhesive  properties 
which  class  it  as  colloidal." 

The  only  way  to  judge  the  grading  of  gravel  is 
to  study  it  closely  at  the  bank  where  as  much  ma- 
terial as  possible  is  exposed  to  view.  It  is  im- 
practicable to  secure  a  sample  which  will  be  even 
approximately  representative  of  the  grading  of 
the  entire  bank.  If  the  examination  of  the  bank 
reveals  the  fact  that  parts  of  the  deposit  are  too 
sandy  or  too  cobbly,  there  is  no  practical  solution 
but  to  have  a  vigilant  inspector  at  the  bank  who 
can  insist  on  the  right  material  being  selected  or  a 
satisfactory  mixture  being  obtained.  This  is  a 
field  and  not  the  laboratory  problem. 

The  report  states  that  the  abrasion  test  has 
given  the  best-known  standard  for  judging  the 
durability  of  gravel  in  every  case,  but  that  the 
laboratory  has  sought  to  check  this  information 
by  personal  inspection  of  roads  where  the  gravel 
has  been  used  and  by  conference  with  division  en- 
gineers or  local  road  agents.  The  facts  and  opin- 
ions thus  determined  are  kept  on  file  for  future 
reference  in  the  form  of  loose-leaf  notes. 


Fire  Engine  Pumps  Public  Water  Supply 

At  Clintonville,  Wis.,  during  a  recent  electrical 
storm  the  electric  motors  used  in  the  city's  pump- 
ing station  for  operating  the  pumps  were  burned 


out.  These  pumps  raised  water  for  thu 
supply  into  a  tower  which  is  about  one  mile 
from  the  pumping  station  and  \<A  feet  higher.  In 
the  emergency,  while  the  pumping  plant  was  be- 
ing put  back  into  service,  a  fire  truck  (built  by 
the  Four-Wheel  Drive  Auto  Company  i  was 
brought  to  the  plant,  the  suction  hose  lowered 
into  the  suction  well  and  two  lines  of  hose  con- 
nected to  the  pipe  lines  inside  the  pumping  sta- 
tion. The  fire  engine  then  pumped  water  from 
the  well  into  the  system  by  means  of  its  500- 
gallon  engine  and  managed  to  maintain  service 
until  the  regular  plant  was  in  operation. 


Florida  State  Highways 

The  Florida  Engineering  Society  was  organ- 
ized only  about  four  years  ago,  but  has  178  mem- 
bers and  appears  to  be  flourishing  and  active  and 
is  a  most  useful  agent  for  securing  advancement 
of  the  best  interests  of  the  profession  in  the  state. 
In  its  latest  convention,  last  February,  a  paper 
was  read  by  one  of  the  members  calling  attention 
to  the  condition  of  the  state  highway  department 
and  the  state  highways  which  was  far  from  com- 
mendatory. The  aim  of  the  criticism  was  appar- 
ently constructive  rather  than  destructive,  how- 
ever, as  the  author  urged  the  society  to  co-oper- 
ate towards  securing  legislation  and  a  reorganiza- 
tion of  the  department  more  favorable  to  the 
proper  construction  and  maintenance  of  the  state 
highways. 

The  state  highway  department  was  created  in 
1915,  but  apparently  little  was  done  for  or  by  it 
before  the  war.  In  1919  it  seemed  desirable  to 
change  the  law  so  as  to  pay  four  of  the  five  mem- 
bers of  the  highway  board  a  salary  of  $50  a  month, 
and  the  chairman  one  of  $4,200  a  year.  Appar- 
ently, however,  the  duties  of  the  chairman  and  of 
the  state  highway  engineer  were  not  well  defined, 
and  from  that  time  on  there  was  conflict  of  author- 
ity. The  state  highway  engineer  had  no  author- 
ity to  reorganize  the  engineering  force  or  even  to 
make  the  most  trivial  decision  without  the  con- 
sent of  the  chairman.  The  field  engineers  had  to 
refer  all  details  of  their  work  to  the  chairman.  In 
only  a  few  instances  had  the  location  been  com- 
pleted and  many  miles  of  work  were  cleared  and 
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grubbed  before  the  grade  lines  had  been  estab- 
lished. For  several  months  work  was  carried  on 
without  a  profile  to  show  the  distribution  of  ma- 
terials. 

In  1920  about  600  convicts  were  turned  over 
to  the  department  for  use  in  road  construction 
and  were  under  the  charge  of  men  who  had  not 
the  slightest  idea  of  road  construction,  and  no  ex- 
perienced construction  superintendents  were  em- 
ployed. Resident  engineers  had  charge  of  the 
several  districts,  but  when  the  convict  captains 
complained  about  taking  orders  from  them,  the 
chairman  of  the  state  board  issued  an  order  that 
the  engineers  were  to  stake  out  the  work  but 
have  nothing  further  to  do  with  it. 

The  engineers  were  naturally  disheartened  and 
dissatisfied  and  letters  of  protest  and  resignation 
poured  into  the  office.  In  an  effort  to  improve 
matters,  the  chairman  appointed  the  chief  clerk  as 
principal  assistant  engineer  in  charge  of  all  office 
work,  and  his  opinions  have  since  then  overruled 
the  recommendations  of  the  chief  engineer. 

"To  begin  with,  there  is  practically  no  morale 
among  the  employees  of  the  department.  Some 
of  the  hardest  knocks  come  from  men  in  actual 
charge  of  the  work."  The  principal  criticisms 
from  the  employees  are  that  there  is  "lack  of 
proper  adjustment  of  salaries  paid  to  the  differ- 
ent grades  of  field  men ;  constant  changing  of 
headquarters  of  field  men  without  regard  to  fam- 
ily and  home  conditions  of  the  employees ;  no 
direct  line  of  promotion  ;  failure  of  the  department 
to  pay  salaries  and  reimburse  expense  accounts 
promptly;  delay  in  honoring  requisitions  for  ma- 
terials and  the  ignoring  or  delay  in  commenting 
on  reports  and  answering  letters  and  telegrams." 

Contractors  complain  that  it  is  almost  impos- 
sible to  secure  a  decision  in  regard  to  any  ques- 
tions arising  on  the  work.  The  resident  engineer 
passes  the  question  up  to  the  division  engineer, 
who,  in  turn,  takes  it  up  with  the  chief.  It  then 
rotates  on  to  the  government  engineer  (if  it  is  a 
Federal  Aid  job),  then  on  to  the  chairman,  after 
which  the  buck  is  usually  passed  back  to'  the 
resident  engineer.  After  about  a  month's  delay 
the  several  engineers  and  the  contractor  may  get 
together,  when  the  question  is  settled.  The  con- 
tractors also  resent  the  failure  to  pay  estimates 
promptly  unless  the  contractor  makes  a  personal 
trip  to  Tallahassee  and  follows  his  voucher  from 
one  department  to  another. 

These  conditions  have  resulted  in  an  addition 
to  contractors'  bids  of  35  per  cent  to  50  per  cent 
to  cover  cost  of  Tallahassee  expenses,  delays,  in- 
complete plans,  etc.  The  public  also  has  com- 
plained because  the  department  has  promised  to 
construct  numerous  roads  asked  for,  but  has  car- 
ried out  comparatively  few  of  these  projects. 

At  the  end  of  1920  a  new  highway  board  was 
appointed.  Whether  the  new  board  will  be  able 
to  better  conditions  and  restore  confidence,  the 
author  of  this  paper  doubted.  Lack  of  money 
will  prevent  it  from  carrying  out  many  of  the 
promises  made  ;  in  fact,  in  order  to  accomplish  any 
real  work  it  will  have  to  concentrate  all  of  its 
energies  and  finances  on  a  few  of  the  principal 
roads. 


A  Home-made  Feed-water  Filter 

Muddy  river  water  was  made  satisfactory  for 
boiler  use  for  a  tug  boat  used  for  river  work  in 
the  Miami  Conservancy  District  by  passing  it 
through  a  simple  filter  made  by  H.  A.  Hanson, 
superintendent,  and  B.  H.  Tucker,  captain  of  the 
Miami  River  Scow  and  Tug  Boat  Service. 

The  filter  is  contained  in  a  long,  rectangular 
wooden  tank,  divided  into  several  compartments 
by  double  transverse,  vertical  partitions  with  a 
small  clearance  between  the  units  of  each  pair, 
forming  a  narrow  well  through  which  the  water 
passes,  entering  at  the  top  and  leaving  at  the 
bottom. 

The  partitions  act  as  baffle  boards,  the  spaces 
between  which  are  filled,  nearly  to  the  top,  with 
marsh  hay  covered  with  turkish  toweling  nailed 
on  rectangular  frames  that  just  fit  the  horizontal 
cross  sections  of  the  compartments. 
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HAY   FILTER   FOR   FEED  WATER 

The  intake  is  at  the  bottom  of  the  compart- 
ment at  one  end  and  the  water,  rising  through  the 
hay  and  the  turkish  toweling  cover,  overflows  the 
first  of  the  pair  of  baffle  boards  and  enters  the 
second  compartment  through  an  opening  under 
the  second  bafileboard  of  the  pair,  rising  through 
the  hay  and  toweling,  passing  down  between  the 
next  pair  of  baffleboards,  up  through  the  hay, 
down  and  up,  and  so  on  to  the  end  of  the  filter, 
which  may  consist  of  as  many  compartments  as 
is  desired,  the  water  finally  being  discharged 
through  an  outlet  at  the  top  of  the  last  compart- 
ment. 

The  sediment  is  deposited  in  the  hay  and  is 
strained  out  by  the  toweling  and  the  water  comes 
out  clear  at  the  discharge  end  of  the  filter.  The 
deposition  of  silt  in  this  filter  was  so  rapid  that 
the  first  towel  screen  became  clogged  and  dimin- 
ished the  flow  materially  in  two  or  three  days, 
so  that  it  was  necessary  to  take  out  the  screens 
and  wash  them  with  a  hose  and  replace  them  at 
frequent  intervals.  This  sufficed  and  the  hay  re- 
quired no  attention,  except  to  replace  it  entirely 
at  long  intervals. 
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Fantastic  Bridge  Work 

On  the  principle  that  everything  which  goes  is 
a  success,  the  Wichita  Highway  bridge,  noted  in 
this  issue,  is  a  success  and  we  have  no  reason  to 
doubt  that  it  may  perform  long  and  honorable 
service.  Its  builders  are  certainly  entitled  to  ap- 
preciation for  the  ingenious  manner  in  which  they 
have  applied  standard,  although  little  used,  meth- 
ods of  steel  bridge  erection  in  the  construction  of 
concrete  spans  which  is  usually  executed  in  a 
radically  different  manner.  The  erection  method 
certainly  has  the  merit  of  being  rational  and  ef- 
fective and  probably  attained  greater  safety  and 
economy  than  would  have  been  secured  by  ordi- 
nary concrete  bridge  erection  methods. 

The  fantastic  element  is  the  probably  mis- 
guided attempt  to  imitate  legitimate  steel  con- 
struction work  with  concrete  which  is  not  adapted 
to  such  purposes  but  is  well  adapted  to  an  entirely 
different  type  of  construction,  which  may  be,  and 
generally  is,  more  artistic  and  efficient  than  struc- 
tural steel  in  cases  for  which  it  is  specially  suit- 
able, one  of  them  often  being  for  the  construction 
of  highway  spans  up  to  100  feet  in  length. 


Concrete  should  be  used  primarily 
work,  to  resisl  compression  stresses,  and  in  com- 
bination with  steel  tension  elem 
girders  and  struts,  and  secondarily  as  a  protection 
for  structural  steel.  In  structural  work  no  tensile 
service  should  be  imposed  on  it,  anil  in  the  highly 
differentiated  stresses  of  a  Pratt  truss  where  halt 
the  members  are  tension  member-  in  which  there 
can  be  ii"  saving  whatever  of  Steel,  no  matter  how- 
well  the  concrete  is  designed,  and  in  which  there 
are  very  serious  difficulties  in  detailing  and  care- 
fully combining  the  tensile  and  compri  ssive  func- 
tions, it  is  more  than  doubtful  whether  a  com- 
bination of  steel  and  concrete  for  the  principal 
members  can  be  made  advantageous  or  be  justi- 
fied except  as  concrete  may  be  used  as  a  purely 
secondary  material  for  the  protection  of  complete 
structural   trusses. 

This  criticism  does  not  in  the  least  apply  to  re- 
inforced concrete  arches,  arch-rib  beams,  or  gird- 
ers in  which  full  advantage  is  taken  of  the  mass, 
or  to  independent  concrete  work,  which  are  not 
involved  in  the  clumsy  concrete  trus->  construc- 
tion. 

It  may  be  claimed  that  the  depth  of  the  trusses 
could  be  made  smaller  than  that  of  concrete  arch 
ribs,  thus  facilitating  the  erection  by  the  methods 
employed  but  while  this  assertion  would  be  sub- 
ject to  discussion,  it  cannot  be  denied  that  solid 
web  reinforced  concrete  girders  can  be  properly 
made  of  less  depth  than  either  trusses  or  arch- 
ribs.  It  would,  however,  have  been  quite  possible 
to  arrange  for  traveling  falsework  spans  that 
would  have  supported  concrete  arch  ribs  or  gird- 
ers  while  being  cast  and  allow  them  later  to  be 
revolved  into  position  the  same  as  the  trusses 
were.  Furthermore,  it  has  been  demonstrated 
that  the  reinforcement  steel  necessary  for  the 
reinforced  concrete  girders  and  even  for  some 
types  of  arches,  is  adequate,  when  properly 
treated,  to  form  a  self-supporting  framework  that 
can  carry  the  concrete  during  the  construction  of 
the  finished  members  and  thus  eliminate  other 
falsework. 


The   User  Should   Pav 

It  is  becoming  more  and  more  the  opinion 
throughout  the  country  that  a  large  part  of  the 
cost  ot  both  constructing  and  maintaining  high- 
was--  -hould  be  paid  by  the  owners  of  motor  ve- 
hicles. Mo-t  of  -itch  owners  admit  the  justice  of 
assessing  against  them  a  part  of  such  cost,  but  do 
not  all  agree  that  they  should  pay  the  largest 
part  of  it. 

The  question  is.  of  course,  a  complicated  one 
and  the  basic  principles  for  providing  highway 
costs  have  1>\  no  means  been  satisfactorily  estab- 
lished. There  is  this  to  be  said,  however,  that  if 
the  automobile  had  not  come  into  existence,  the 
amount  of  money  spent  on  highways  since  the 
advent  of  these  vehicles,  in  excess  of  the  total 
license  fees  that  such  vehicles  have  paid,  would 
have  maintained  the  old  roads  for  horse  travel  for 
many  decade-,  to  come.  Consequently,  every  dol- 
lar spent  on  highway  work  for  the  next  25  to  50 
years  will  have  been  made  necessary  by  the  auto- 
mobile exclusively. 
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Reasoning  in  some  such  way  as  this,  the  high- 
way commissioners  of  Massachusetts  are  urging 
the  legislature  of  that  state  to  adopt  House  Bill 
No.  1629  for  raising  the  fees  paid  by  motor  ve- 
hicles in  that  stateby  an  amount  which  it  is  esti- 
mated will  add  between  $1,000,000  and  $2,000,000 
to  the  amounts  that  would  otherwise  be  paid  by 
automobilists  for  the  state  highways.  In  order 
to  present  their  ideas  to  the  public  and  secure  a 
popular  support  for  the  measure,  the  commis- 
sioners have  published  and  distributed  a  leaflet 
giving  some  facts,  figures  and  opinions. 

In  the  twenty-seven  years  since  motors  began 
using  the  highways,  the  state  has  spent  more  than 
$20,000,000  for  construction  and  $10,000,000  for 
maintenance,  and  at  the  same  time  the  cities  and 
towns  have  spent  more  than  $180,000,000  for 
the  same  purposes ;  while  during  this  time  the  mo- 
tor vehicle  operators  have  contributed  in  fees  less 
than  $11,000,000.  During  the  next  ten  years  $90,- 
000,000  must  be  spent  on  highways  by  the  state. 

The  future  improvement  consists  as  much  of 
widening  as  of  strengthening  the  pavements,  the 
former  due  to  the  vast  numbers  of  pleasure  auto- 
mobiles and  the  latter  to  trucks.  Therefore  the 
fees  of  the  light  vehicle  as  well  as  those  of  the 
truck  should  be  increased.  (This  point  has  been 
overlooked  in  many  discussions  of  the  subject.) 
Owing  to  the  high  cost  of  maintenance  and  the 
continually  increasing  demands  of  traffic  for  im- 
provement in  pavements  the  commission  is  right, 
we  believe,  in  arguing  for  a  pay-as-you-go  policy 
instead  of  piling  up  bonds  for  the  next  generation 
to  pay. 

The  fees  of  $15  to  $40  proposed  for  pleasure 
vehicles  and  $20  to  $150  for  motor  trucks  may 
seem  high ;  but  they  are  no  more  than  the  cost  of 
one  tire  or  a  small  bill  from  the  repair  shop — sums 
that  automobilists  pay  unhesitatingly  several 
times  a  year,  and  which  are  more  than  saved  them 
by  the  improvement  of  the  highways  that  their 
fees  make  possible. 

In  Massachusetts  the  automobilists  are  oppos- 
ing the  increased  fees,  claiming  that  more  of  the 
road  burden  should  be  carried  by  general  taxes, 
by  owners  of  horse-drawn  vehicles  and  by  abut- 
ting property.  But  the  bonds  issued  in  the  past 
and  the  payments  already  made  by  abutting  prop- 
erty have  been  sufficient,  as  already  stated,  to  have 
maintained  the  roads  for  the  past  twenty  years 
and  to  continue  to  maintain  them  for  a  great  many 
years  to  come,  had  the  automobile  not  added  its 
much  more  destructive  use  to  the  comparatively 
light  wear  of  the  horse-drawn  vehicle,  and  the 
demand  for  a  construction  that  costs  several  times 
as  much  as  that  which  sufficed  previously. 


Laying  273 J/  Yards  of  Highway  Concrete 
Per  Hour 

A  well-organized  force  and  well-planned  equip- 
ment installed  on  the  job  enabled  McCree,  Moose 
&  Co.,  St.  Paul,  to  concrete  7^.  miles  of  an  18- 
foot  roadway  in  Minnesota  at  the  rate  of  1,094 
linear  feet,  equal  to  2,188  square  yards  of  con- 
crete, in  one  8-hour  shift. 

The   aggregate   is   stored   at   a   central   mixing 


plant  located  3%  miles  from  each  end  of  the  7j4- 
mile  section  of  road  under  construction.  Sand 
and  broken  stone  are  delivered  in  gondola  cars. 
The  sand  was  dumped  to  a  track  pit  and  then  de- 
livered by  two  belt  conveyors  to  a  20-yard  stor- 
age hopper  over  the  mixer.  The  stone  was  un- 
loaded by  1-yard  clam-shell  buckets,  operated  by 
an  85-foot  derrick  boom  that  delivered  to  a  25- 
yard  hopper  bottom  storage  bin  over  the  mixer 
and  after  this  was  filled  delivered  the  excess  to  a 
stock  pile  on  the  surface  of  the  ground,  from 
which  it  could  be  reclaimed. 

The  charging  hopper  of  the  1-yard  Smith  mixer 
was  gauge  marked  to  indicate  the  proper  propor- 
tions of  sand,  crushed  stone  and  cement,  the  lat- 
ter being  delivered  as  required  in  6-bag  batches 
by  a  belt  conveyor  from  the  store  house.  The 
mixer  discharged  into  a  2-yard  hopper,  from 
which  were  filled  the  2^-ton  end  dump  short- 
wheel-base  automobile  trucks  by  which  the  con- 
crete was  conveyed  to  the  road,  where  it  was 
spread  with  a  horse-drawn  scraper. 

The  trucking  was  facilitated  by  the  sequence 
of  concreting,  which  was  commenced  \]/2  miles 
south  of  the  plant  and  after  it  had  progressed  to 
the  plant  was  recommenced  ll/2  miles  north  of 
the  plant  working  again  toward  the  plant  and 
thus  producing  a  3-mile  stretch  of  finished  hard- 
surfaced  road,  over  which  the  trucks  traveled  to 
deliver  the  concrete  to  the  1%-mile  section  re- 
maining at  each  end. 


Pneumatic     Concrete 
Mixer  for  Jap  Tunnel 


Special  compressed  air  machine  designed 

for  lining  Imperial  Japanese  Government 

Railways  tunnels. 


In  January,  1920,  three  pneumatic  concrete 
mixers,  designed  for  lining  the  Imperial  Japanese 
Railways  tunnels,  were  shipped  to  that  country 
from  the  United  States  by  the  Ransome  Concrete 
Manufacturing  Company.  Each  machine  has  a 
capacity  of  about  10  feet  of  loose  aggregate, 
equivalent  to  a  7-cubic-feet  batch  of  mixed  con- 
crete, per  minute,  delivered  about  100  feet 
through  a  6-inch  cast  iron  pipe  by  about  1,000  cu- 
bic feet  of  free  air  per  minute  at  a  pressure  of  85 
to  100  pounds. 

The  machine,  which  weighs  about  two  tons, 
and  requires  one  man  to  operate  it,  is  mounted 
on  a  steel  frame  truck  of  30-inch  gauge,  intend  <* 
to  run  on  one  of  the  two  tracks  laid  on  the  tun- 
nel invert  with  clearance  alongside  for  muck  or 
material  cars  to  pass  it. 

DEPOSITION    OF   CONCRETE 

Although  the  mixer  is  capable  of  delivering 
concrete  600  feet  horizontally  and  40  feet  verti- 
cally, it  is  preferable  to  attach  it  to  the  rear  of  the 
form  and  move  it  forward  with  the  form,  thus  de- 
livering the  concrete  through  a  short  section  of 
pipe  which  often  terminates  with  a  blank  flange 
and  has  a  hole  in  the  bottom  part  of  the  pipe  just 
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behind  the  flange  thus  providing 
a  baffle  or  bulkhead  to  absorb  the 
impact  of  the  concrete,  allowing 

it  to  drop  in  position  in  tin- 
forms. 

When  this  attachment  is  not 
used,  the  concrete  is  sometimes 
discharged  against  the  forward 
end  of  a  bottomless  box  placed  at 
the  top  of  the  form  and  permit- 
ting the  concrete  to  fall  on  eat  b 
side  to  the  bottom  of  the  arch. 
In  other  cases  where  it  is  con- 
venient to  insert  the  end  of  the 
pipe  into  the  form  in  a  vertical 
plane  transverse  to  the  axis  of 
the  tunnel,  the  concrete  is  al- 
lowed to  impinge  under  the  full 
force  of  the  air  pressure  on  the 
concrete  already  deposited  in  the 
bottom  of  the  form,  and  thus 
penetrates  it  for  several  inches, 
forcing  up  the  placed  concrete 
and  gradually  filling  the  form 
under  pressure,  a  method  which 
serves  to  compact  it  equal  to 
ramming  or  tamping  but  which, 
on  account  of  its  liability  to  pro- 
duce unbalanced  pressure  on 
both  sides  of  the  arch,  should  be 
carried  up  in  short  steps  on  op- 
posite sides  alternately. 

Although  it  is  possible  to  de- 
liver the  concrete  through  the 
short  bends  of  standard  fittings 
of  6-inch  cast-iron  pipe,  it  is  pref- 
erable to  make  these  with  long 
sections  of  at  least  3  feet  radius. 
Ordinarily  the  pipe  is  carried 
from  the  mixer  on  the  in- 
vert of  the  tunnel,  and  when 
near  the  form  has  two  90-de- 
gree    bends    and    a    short    verti- 


PNEUMATIC  CONCRETE   CONVEYOR  MOUNTED  ON  TRUCK  FOR  WORK  IN  TUNNEL 
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cal  section  which  brings  it  near  the  crown  of  the 
tunnel,  where  there  is  screwed  into  the  upper 
horizontal  part  the  end  of  a  30-foot  length  of  spe- 
cial heavy  6-inch  hose  with  one-quarter-inch  rub- 
ber lining  and  an  eight-ply  external  fabric,  mak- 
ing it  very  stiff  and  strong.  It  is  provided  at  each 
end  with  a  nipple  and  it  has  been  found  that  it 
can  be  bent  in  a  complete  circle  or  letter  "S"  and 
still  deliver  the  concrete  satisfactorily  and  will 
wear  about  six  times  as  long  as  a  cast  iron  bend 
of  the  same  shape  and  radius  of  curvature. 

Where  it  is  convenient  to  maintain  a  mechan- 
ical mixer  close  to  the  forms,  the  mixed  concrete 
can  advantageously  be  delivered  to  the  pneu- 
matic hopper  through  the  power  loader  hopper, 
but  when  the  distance  is  long,  the  dry  aggregate 
and  cement  are  delivered  in  batch  cars  or  boxes 
to  the  loader  hopper  and  by  it  dumped  into  the 
pneumatic  mixing  hopper,  after  which  water  is 
added,  the  hopper  closed,  the  pneumatic  pressure 
admitted,  and  the  mixing  almost  instantly  ac- 
complished. 

It  is  found  that  the  transmission  of  the  con- 
crete through  the  delivery  pipe  induces  a  sort  of 
rolling  motion  that  insures  a  thorough  mixture 
even  in  a  distance  of  20  feet.  Care,  however,  is 
taken  not  to  allow  the  concrete  to  be  ejected 
more  than  three  or  four  feet  beyond  the  end  of 
the  pipe  because  of  the  liability  to  segregation ; 
therefore  it  is  projected  as  already  described 
against  some  solid  surface  equivalent  to  a  baffle 
board,  thence  falling  by  gravity  in  a  homogen- 
eous mass. 

JAPANESE   METHOD 

An  interesting  feature  of  the  Japanese  practice 
is  the  method  of  handling  the  three-quarter-yard 
muck  and  material  cars,  each  of  which  is  pro- 
vided with  a  small  platform  front  and  rear,  on 
which  one  laborer  rides  while  two  laborers  push 
the  loaded  car  on  the  tunnel  track.  At  intervals 
they  change  places  with  the  man  that  rides  and 
keep  up  this  practice  all  day,  pushing  the  cars  at 
the  rate  of  a  half-mile  trip  in  six  minutes  or  even 
less. 

The  pneumatic  machine  operated  both  as  a 
portable  mixer  and  as  a  concrete  conveyor,  is  es- 
pecially advantageous  for  long  tunnels  where 
mixed  concrete  is  in  danger  of  acquiring  a  pre- 
liminary set  before  it  can  be  delivered  to  the  con- 
veyor. In  this  Japanese  work  there  is  a  tunnel 
fifteen  miles  long  that  has  been  designed  entirely 
for  use  as  a  service  tunnel  for  the  construction 
of  an  important  hydro-electric  plant  in  a  moun-- 
tain  region  otherwise  inaccessible  for  the  deliv- 
ery of  plant,  materials  or  laborers. 

One  of  these  three  machines  is  now  in  service 
on  the  Musachi  hydro-electric  development 
under  the  supervision  of  Mr.  Tsuruta,  managing 
director,  who  visited  America  and  selected  the 
type  of  machinery  here  described.  Duplicate 
parts  for  the  door  and  lever,  the  only  movable 
portions  of  the  machine,  were  shipped  with  it  to 
provide  against  delay  for  renewal.  Duplicate 
parts  were  also  shipped  for  the  air  motor  and  for 
the  power  loader.  Records  of  the  service  of  this 
machine  have  not  yet  been  received,  but  a  sim- 
ilar machine,  with  a  capacity  of  ten  feet  of  mixed 


material  and  differing  only  in  size,  has  given  a 
record  of  1,753  cubic  yards  in  six  20-hour  shifts 
in  the  Liberty  tunnel,  Pittsburgh. 


Serving  Concrete  Paving  Mixers 
from  Central  Storage  Plants 

Speed  and  economy  promoted  by  the  use 
of  light  automobile  trucks  with  short 
wheel  base  equipped  with  divided  end- 
dump  body,  or  platform  with  batch  boxes, 
or  duplex  tilting  hoppers. 

Route  225  of  the  Pennsylvania  State  Highway, 
between  the  Baltimore  Pike  and  the  Westches- 
ter Pike,  Delaware  county,  is  five  miles  long  and 
has  a  Warrenite  surface  18  feet  wide  laid  on  a 
concrete  foundation  6  inches  deep,  except  for 
1,900  feet,  where  there  is  5  inches  of  concrete 
surfaced  with  brick.  Sand  and  slag  were  stored 
in  large  elevated  hopper-bottom  bins  with  gates 
discharging  into  measuring  boxes  under  which 
automobile  trucks  with  their  bodies  divided  by 
transverse  partitions  into  two  equal  compart- 
ments could  be  backed  and  filled  successively 
with  the  required  quantities  of  slag  and  sand  for 
two  separate  batches  of  concrete  and  then  moved 
to  the  adjacent  cement  house  where  three  bags 
of  cement  were  added  to  each  batch,  the  whole 
operation  occupying  only  2  or  3  minutes. 

Trucks  were  driven  a  maximum  of  three  miles 
over  good  roads  and  three  miles  over  heavy  sub- 
grade  to  the  mixer,  but  turned  around  without 
difficulty  on  an  18-foot  roadway,  the  cement  bags 
were  emptied  on  the  aggregate  and  thrown  aside 
to  a  safe  place,  the  truck  backed  up,  the  body 
tilted  by  the  truck  engine  and  the  first  batch  dis- 
charged into  the  mixer.  The  truck  was  then 
moved  forward  a  few  feet  permitting  the  charging 
skip  to  be  elevated  to  discharge  to  the  mixer 
and  returned  to  the  ground  when  the  truck  backed 
up  again,  its  body  remaining  elevated,  and  the 
second  batch  was  dumped  into  the  skip  and  the 
truck  moved  away,  permitting  another  one  to  take 
its  place  at  the  mixer  while  the  first  truck  re- 
turned to  the  storage  bins. 

The  entire  unloading  operation  for  each  truck 
required  about  two  minutes.  The  work  was  ar- 
ranged to  keep  the  trucks  constantly  in  operation. 
Twenty  were  used  for  the  long  hauls  and  after- 
wards, when  a  second  mixer  was  installed,  ten 
were  used  for  short  hauls.  The  trucks  were 
equipped  with  6-inch  rear  tires  that  enabled  the 
11,000-pound  maximum  load  to  be  carried  with- 
out difficulty  over  the  sub-grade  and  the  short 
wheel  base  enabled  them  to  be  turned  easily  in 
the  18-foot  width  of  the  road.  It  was  estimated 
that  this  method  of  handling  the  concrete  mate- 
rial dry  from  central  storage  effected  a  saving  of 
16  men,  equivalent  at  current  prices  to  8  or  10 
cents  per  square  yard  of  concrete.  The  materials 
were  hauled  by  Howard  B.  Greene,  Swarthmore, 
Pa.,  sub-contractor. 

The  Weller  Construction  Co.,  Washington,  D. 
C,  hauled  aggregate  three  or  four  miles  from 
storage  to  the  concrete  mixer  on  Route  No.  127. 
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ii  No.  3,  of  the  Baltimore- York  Pike,  P 
sylvania,   with   ten   automobile   trucks  equipped 
with  platform  bodies,  pneum  and  each  of 

them  loaded  with  two  steel  Natch  buckets. 

Sand,  broken  stone  and  cement,  delivered  by 
railroad,  were  handled  by  clam-lull  bucket  oper- 
ated by  the  boom  of  a  traveling  derrick  which 
rilled  an  elevated  hopper,  under  which  the  trucks 
were  driven  and  rapidly  loaded.  The  hatch  boxes 
were  unloaded  from  the  trucks  by  a  power  der- 
rick attached  to  the  mixer,  and  the  concrete  was 
laid  at  a  maximum  rate  of  500  linear  feet  of  18- 
foot  pavement  daily. 

On  a  ''mile  section  of  the  Franklin  Canyon 
Highway,  California,  Ryan  Bros.,  the  contractors, 
Served  the  concrete  mixer  with  four  small  auto- 
mobile  trucks  with  clump  bodies  that  brought  the 
materials  from  central  storage,  displacing  I 
large  trucks  previously  employed  on  tin-  job,  he- 
the  latter  could  not  turn  without  backing 
between  the  header  hoards,  and  were  consequent- 
ly obliged  to  run  beyond  the  ends  of  the  header 
boards  before  the  next  truck  could  approach  the 
mixer.  In  this  case  the  road  was  built  with  two 
8-foot  strips  of  concrete  pavement,  separated  bj 
a  4-foot  strip  of  macadam. 

A  12-mile  section  of  the  Jefferson  Highway, 
near  Des  Moines,  la.,  was  built  with  concrete  for 
which  the  aggregate  and  cement  were  hauled 
from  the  railroad  a  maximum  of  four  miles  over 
dirt  road  and  one  and  a  half  miles  over  the  sub- 
grade  by  the  Wright  Construction  Co.,  which 
used  lJ/2-ton  and  2-ton  automobile  trucks  with 
I 'lit  form  bodies  equipped  with  L.ee  end-dump 
dual-hopper  bodies.  Each  car  made  the  round 
trip  in  14  minutes,  so  that  the  six  trucks  moved 
a  total  of  180  tons  of  dry  materials  in  one  10- 
hour  day. 

(  in  all  of  the  above  jobs  the  trucks  used  were 
"Autocars"    with    a    97-inch    wheel    base,    which 
could  easily  he  handled  in  cramped  positions  and 
considered    speedy,   economical   and   satis- 
factory. 


Trackless   Trolleys 

Richmond,  Ya.,  and  Richmond  borough,  X.  Y., 
Greenville,  Texas,  and  possibly  other  cities  are 
considering  the  use  of  trackless  trolleys  in  place 
of  either  street  railways  or  motor  busses.  In 
view  of  the  increasing  interest  in  the  matter,  a 
practical  demonstration  of  a  trolley  bus  will  be 
made  at  the  Schenectady  works  of  the  General 
Electric  Company  the  latter  part  of  May. 

Trackless  trolleys  have  been  successfully  op- 
1  for  several  years  in  European  countries, 
more  than  100  miles  being  covered  by  this  serv- 
ice in  England,  while  in  Italy  8  companies  cover 
AZYi  miles  with  satisfactory  results.  Installa- 
tions of  this  nature  were  made  in  California  and 
in  Wisconsin  several  years  ago  but  for  some 
reason  were  not  adopted. 

If  used  in  Richmond.  Ya.,  they  will  serve  to 
supplement  the  present  railway  system ;  while 
Greenville  is  considering  using  them  to  replace 
rhe  present  rail  routes. 

The  car  to  be  demonstrated  at  Schenectady  is 
a  30-passenger  type,  similar  in  external  appear- 


to     the     front-entrance,     pay-as-you-entef 

trolley  car.  except  that  it  has  rubber  tired  wheels. 
With  a  sliding  trolley  pole,  the  trackles>  trolley 
iia-  a  practicable  width  of  route  of  18  feet,  9 
n  either  side  of  the  trolley  wire,  which  gives 
it  ample  facilities  for  passing  other  vehicles  on 
the  street.  It  is  operated  similarly  to  automo- 
biles, steering  being  done  by  a  large  circular 
wheel  and  power  being  applied  by  a  foot  pedal, 
Directly  over  the  head  of  the  driver  is  a  lever  by 
which  the  trolley  pole  can  be  pulled  from  the 
wires  in  passing,  where  cars  are  operated  in  both 
directions  on  a  single  line. 

chief  advantage  over  the  regular  trolley 
system  is  the  low  initial  capital  investment,  while 
as  compared  with  the  motor  bus,  the  operating 
and  maintenance  cost  is  much  less.  As  compared 
to  a  cost  of  $35,000  a  mile  for  installing  a  single- 
track  trolley  line  on  an  unpaved  street,  or  $75  000 
on  a  paved  street,  the  overhead  for  a  single  track- 
less trolley  costs  from  $5,000  to  $7,000  and  $2  000 
additional  for  a  double  set  of  wires.  It  is  stated 
that  operating  a  motor  bus  costs  an  average  of 
5  cents  a  mile  for  gas  and  oil,  while  the  cost  of 
the  electricity  for  the  trackless  trolley  is  2  cents 
a  mile.  It  is  also  claimed  that  the  maintenance 
of  equipment,  including  tires,  is  almost  twice  as 
great  tor  the  motor  bus  as  for  the  trackless 
trolley. 


Refuse  Collection  by  Motor  Vehicles 

A  report  has  been  made  to  the  public  health 
committee  of  the  metropolitan  borough  of  Hack- 
ney, England,  by  R.  Scorgie,  giving  data  con- 
cerning the  use  of  motor  vehicles  in  the  collec- 
tion of  house  refuse  in  Sheffield,  Nottingham  and 
Leyton.  From  his  study  of  the  services  in  these 
three  cities  -Mr.  Scorgie  has  drawn  the  following 
conclusions:  fc- 

vi-hirf  7 m°|al  °,f  h0USe  refl'Se  by  mecn*»cally  propeiied- 

dvantageous  and  economical  when  exradition 

in  colleen,  .n   ,.   obtainable.  expedition 

rhal  ...  secure  economy  by  the  use  of  mechanically  pro- 
pelled vehicjes  foi  house  refuse  collection,  it  h  essential 
that  a  continuous  collection  be  made  and  that  "3k 
time     is  entirely  avoided.  waiting. 

That  electric  vehicles  are  suitable   for   the  wort-   if  th*. 

S3- AST*-.  ™  ^  use  S  zLLSi 

purchase     than     other    kinds    of     mechanically     propelled 

That  to  secure  economy  and  efficiency  by  the  use  of 
mechamcally  propelled  vehicles  in  Hackney,  the  raUWat 
^d  «hc  entry  of  the  workmen  into  houses  L?S£ 
premises  must  W  abandoned.  t"vate 

fhal  more  frequent  collections  should  be  inaugurated 
•'»;'  the  occupiers  of  all  premises  required  to  laee  the 
refuse  in  suitable  receptacles  on  the  footways  or  in  ac 
cessible  situation,  at  times  to  be  specified  " 

1  bat  it  is  expedient  that  a  trial  of  the  use  of  mechanically 
propelled  vehicles  n  this  district  should  be  undertaken 
by  the  purchase  of  3  or  4  vehicles  before  any  eenera 
scheme  is  adopted,  such  vehicles  being  used  in 'different: 
areas  of  the  borough,  with  the  view  to  obtain",^  reliabk 
data  of  cost  under,  such  improved  conditions  of  working 
as  can  be  adopted  in  the  district.  working- 

That   the   present    price  of   electric   vehicles   may  be   ao- 
proximatcly   assumed    to   be:    8-ton   capacity    £l  300 •    3% 
ton    capacity.   £l.600.   and    that   a    5-unit    charging   static 
necess.tates  an  expenditure  of  about  £1,500 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


What  Are  the  Best  Meth- 
ods of  Handling  Gravel 
from  Car  to  Concrete 
Mixer? 


By  gravity  alone,  when  conditions  are  fa- 
vorable. By  mechanical  equipment  and 
gravity  combined  or  by  mechanical  equip- 
ment alone.  Clam-shell,  orange-peel  and 
even  drag-line  buckets,  derricks,  gantries, 
locomotive  cranes,  belt  and  bucket  convey- 
ors, elevated  bins,  dump  cars  and  chutes, 
are  most  common  items  of  plant  installed. 
Small  amounts  can  be  handled  entirely 
by  hand. 


(Continued  from  Page .437) 
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Cars  can  be  unloaded  by  a  bucket  operated 
from  a  gantry,  which  in  this  case  is  substan- 
tially a  trestle  bent  spanning  the  railroad  track 
or  tracks  with  vertical  and  horizontal  clearance 
through  it  sufficient  for  the  train  service  and  the 
storage  bin  or  storage  pile.  In  its  simplest  form 
it  consists  of  a  horizontal  beam  or  girder  trans- 
verse to  the  track,  supported  at  each  end  on  a 
braced  or  guyed  vertical  post  and  having  the 
buckets  suspended  from  it  at  a  sufficient  height 
to  permit  it  to  be  swung  pendulumlike  from  the 
car  to  the  storage  bin.  This,  however,  would 
usually  be  too  high  for  convenience  and  the 
bucket  may  be  suspended  instead  from  a  trolley 
running  the  full  length  of  the  horizontal  beam  and 
traversed  back  and  forth  by  a  line  operated  by 
hand  or  by  the  hoisting  engine.  In  this  case  the 
beam  or  girder  may  be  made  double  with  the 
trolley  running  between  the  two  parts  and  it  may 
be  supported  on  A-frames  in  planes  parallel  to 
the  railroad  track,  thus  bracing  it  and  giving  it 
independent  stability  if  the  A-frames  are  knee- 
braced  to  the  cap  with  inside  or  outside  struts 
or  ties. 

The  horizontal  reach  of  the  gantry  may  be  in- 
creased by  cantilevering  one  end  of  the  beam  be- 
yond the  support  provided  for  the  passage  of  the 
bucket  through  the  frame  while  the  opposite  end 
of  the  beam  is  counterweighted.  A  gantry  can 
be  made  fixed  or  it  can  slide  on  skids  under  the 


sills  of  the  A-frames  or  the  latter  may  be  pro- 
vided with  wheels  or  trucks  operated  on  single 
rails,  one  on  each  side  of  the  track.  If  the  gantry 
is  movable  the  hoisting  engine  should,  of  course, 
be  mounted  on  it. 

LOCOMOTIVE  CRANES 

One  of  the  most  convenient  and  efficient  meth- 
ods of  unloading  gravel  from  cars  is  with  loco- 
motive cranes,  which,  if  they  are  easily  available, 
are  equally  cheap  for  handling  one  carload  or  a 
thousand  carloads.  They  are  standard  equip- 
ment for  many  kinds  of  construction  operations 
and  are  very  easily  shifted  from  place  to  place, 
can  be  used  singly  or  in  multiple,  are  very  flexible 
in  their  operation,  can  be  transferred  without  de- 
lay from  stock  pile  to  storage  bin,  and  from  load- 
ing to  unloading  and  from  that  to  reclaiming  and 
can,  without  extra  expense,  be  interrupted  at  any 
time  and  shifted  to  any  other  work  without  delay 
or  difficulty.  The  boom  is  usually  long  enough  to 
command  an  elevated  storage  bin  or  a  stock  pile 
of  ordinary  size  or  an  extension  boom  can  be  eas- 
ily applied.  The  cranes  may  be  mounted  on 
trucks  to  run  on  standard  or  special  gauge  tracks, 
on  board  face  wheels  running  on  the  highway  or 
on  caterpillar  tractions,  with  which  they  can  go 
over  very  soft,  steep  or  rough  ground  without 
roads. 

In  cases  of  emergency  the  work  can  be  per- 
formed by  derrick  cars  and  by  special  machines 
with  derricks  fitted  on  portable  platforms.  The 
derricks  may  also  be  installed  on  ordinary  flat 
cars  if  there  is  a  standard  gauge  track  available 
alongside  the  track  on  which  the  gravel  cars  are 
delivered. 

BELT  AND   BUCKET   CONVEYORS 

The  gravel  car  may  discharge  directly  by 
dumping  or  indirectly  by  buckets  to  a  track  hop- 
per or  other  hopper,  in  which  is  installed  the 
boot  of  a  bucket  elevator,  or  which  delivers 
through  a  hopper  bottom  to  a  belt  conveyor.  The 
bucket  elevator  is  usually  operated  on  a  steep  in- 
cline and  carries  the  gravel  to  an  elevated  storage 
bin,  or  can  dump  it  to  an  elevated  hopper  from 
which  it  is  discharged  on  a  storage  pile  or  to  a 
chute  or  conveyor  that  will  transfer  it  horizon- 
tally. The  bucket  elevator  can  be  of  any  reason- 
able dimensions,  usually  from  20  to  SO  feet  in 
length.  It  is  driven  by  any  convenient  motive 
power  and  can  be  had  in  commercial  sizes  and 
types  with  buckets  of  different  pattern  and 
capacity. 

Belt  conveyors  can  be  purchased  of  the  manu- 
facturer with  various  widths  and  length,  and  can 
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be  installed  in  any  position  from  horizontal  to 
an  incline  of  20  degrees  or  more  from  the  horizon- 
tal. I  hey  should  be  troughed  to  secure  maximum 
capacity,  and  are  driven  by  any  convenient  motor 
power.  The)  can  be  purchased  in  any  required 
i  from  10  feet  upward,  and  can  usually  be 
most  advantageously  installed  with  one  or  more 
horizontal  or  inclined  sections  25  to  50  feet  long, 
thus  providing  a  very  flexible  system  for  convey- 
ing the  gravel  in  any  direction  and  to  any 
ele\  ation. 

If  provided  with  a  system  of  regular  uniform 
feed  the)  are  automatic  in  operation,  and  like  the 
bucket  elevator,  have  a  tremendous  capacit 
afford  ver)  economical  service  if  operated  con- 
tinuously. They  can  be  made  to  deliver  at  the 
end  of  the  line  or  at  any  intermediate  point  and 
like  the  bucket  elevator,  can  deliver  into  one  or 
several  different  compartments  of  the  storage  bin. 

Belt  conveyors  may  be  operated  from  sto 
pile  to  storage  bin  when  the  former  is  not  pro- 
vided with  hoppers  if  the  belt  is  installed  in  a 
tunnel  passing  under  the  full  width  of  the  pile 
and  having  horizontal  gates  in  the  roof  of  the 
tunnel  through  which  the  gravel  can  be  delivered 
to  the  belt  from  any  part  of  the  pile  thus  com- 
manded. <  Ordinary  arrangement  permits  m< 
the  pile  to  be  reclaimed  with  very  little  reshoV- 
eling. 

ORAGE     BINS 

Storage  bins  should,  if  possible,  be  located  ad- 
jacent to  the  mixer  at  the  point  where  the  batch 
boxes  are  filled.  They  can  be  made  of  an)  con- 
venient type  or  dimensions,  If  the}-  are  not  de- 
signed and  located  so  that  the  concrete  mixer 
i  an  be  supplied  b)  gravity  directly  from  the  main 
storage  bin,  there  should  be  a  small  storage  bin 
the  mixer  SO  that  its  contents  can  be  dis- 
ed  b)  gravity  directly  into  the  charging 
hopper  unless  the  mixer  is  supplied  with 
furnished  in  measuring-  boxes. 

For  providing  a  direct  supply  to  the  mixer. 
measuring  boxes  or  to  cars  or  trucks,  the  storage 
bin  should  be  elevated  to  deliver  the  gravel  by 
gravity  when  the  proper  valves  or  gates  are 
opened.  The  bins,  with  vertical  walls  and  open 
tops,  are  usually  of  heavy  timber  construction, 
and  are  divided  for  storage  of  sand  and  gravel, 
or  for  gravel  of  different  dimensions.  In  31 
climates  where  concreting  is  to  be  carried  on  in 
freezing  weather,  steam  coils  may  be  installed  in 
the  bottom  of  the  bin  to  prevent  the  wet  gravel 
in  mi   freezing. 

If  the  bottom  of  the  bin  is  made  horizontal  and 
the  gravel  delivered  through  gates  or  valves  in 
the  bottom  or  at  the  lower  edge  of  one  or  more 
vertical  walls,  a  little  shoveling  will  be  necessary 
to  discharge  all  of  the  gravel  in  the  bottom  of  the 
bin.  This  is  not,  however,  usually  an  important 
consideration,  because  the  gravel  will  automati- 
cally take  a  natural  slope,  delivering  most  of  the 
contents  of  the  bin  without  difficulty,  and  as  the 
bin  is  constantly  replenished  only  a  very  small 
amount  of  the  gravel  handled  is  actually  dead 
material,  and  the  expense  of  special  bin  bottom 
construction  and  the  loss  of  maximum  storage 
space  is  unnecessary. 


GATES    AND   VALVES 

The  gravel  can  '.hrough  rectan- 

gular openings  at  the  bottom  or  lower  side  of  the 
bin  that  are  commanded  by   sli  g-ates 

operated  b)  levers.  Care  must  be  taken  not  to 
make  the  surface  of  the  gates  ti  r  the 

pressure  and  frictiona]  will  make  their 

operation  difficult.  The  gate  should  work  against 
Steel  or  iron  bearings  that  are  well  lubricated 
with   heav)  ial   steel   or   cast   iron 

gates  or  valves  suited  to  all  sorts  of  bins  and 
requirements  (,t'  delivery  <  an  be  purchased. 

If  the  gravel  is  discharged  through  an  opening 
in  the  vertical  wall  of  the  bin  its  flow  can  be  ef- 
fectivel)  controlled  by  means  of  a  trough  of  any 
required  length  that  is  pivoted  at  the  upper  end 
to  the  wall  just  below  the  bottom  of  the  opening 
and  ran  revolve  n:  a  vertical  plan  with  the  upper 
end  of  the  trough  engaged  between  a  pair  of  ver- 
tical wing  plates  forming  the  sides  of  a  short  fixed 
trough  or  spout.  The  pivoted  trough  should 
the  outer  end  suspended  and  balanced  by  a 
counterweight  so  that  it  can  easily  be  revolved 
upwards,  cutting'  off  the  flow  of  the  gravel 
through  the  opening,  and  readily  dropped  down- 
ward to  any  convenient  position,  regulating  the 
rapidity  of  the  flow  of  gravel  into  the  bucket,  car, 
or  hopper  receiving  it.  Such  a  home-made  ar- 
Mieut  can  easily  be  installed  to  deliver  the 
several  feet  away  from  the  bin. 

Fixed  spouts  may  be  attached  to  the  openings 
in  the  storage  bin  and  provided  with  double  gates 
nig  between  them  a  space  sufficient  for 
one  batch  of  gravel.  The  gates  can  be  connected 
SO  thai  one  is  always  closed  when  the  other  is 
open,  and  thus  their  operation  automatically  dis- 
charges a  measured  quantity  of  gravel  every  time. 

1  £  a  separate  storage  bin  is  required  for  the 
mixer  it  is  advantageous  to  have  it  located  so  that 
it  can  be  filled  by  gravity  with  gravel  chuted  from 
the  main  storage  bin.  If  the  gravel  is  discharged 
through  openings  in  the  side  of  the  bin  a  space 
under  the  bin  floor  may  be  enclosed  and  used 
for  storage  or  other  purposes. 


Pennsylvania  Highwa)  Work 

Highway  work  has  started  with  a  good  impetus 
in  Pennsylvania,  the  State  Highway  Department 
reporting  on  Mav  12  that  it  had  completed  3°. 44 
miles  of  durable  construction  in  various  parts  of 
the  state  this  v  ear.  This  is  more  than  double  the 
ruction  for  the  same  period  in   1920. 

Survey  of  the  state  disclosed  a  large  number 
of  unemployed  men  in  every  community,  which 
number  is  increasing  weekly.  "The  highway  de- 
partment is  anxious  to  relieve  this  situation  in- 
sofar as  the  contracts  under  its  direction  will  af- 
ford employment.  In  view  of  the  fact  that  prac- 
tically all  communities  are  affected  alike  and  that 
there  is  available  a  local  supply^  of  labor  for  all 
our  existing  contracts,  our  contractors  are  being 
urged  to  seek  the  services  of  men  living  in  the 
community  in  which  they  are  operating  rather 
than  to  import  labor  from  a  distance;  and  espe- 
cially are  they  being  urged  not  to  interfere  with 
such  labor  as  is.  or  will  be,  employed  on  farms 
of  the  commonwealth." 
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Paving  Materials  in  Various  Counties 


Reports  from  hundreds  of  counties  throughout  the  United  States  telling 
where  contractors  can  obtain  stone,  gravel  and  sand  that  will  be  satisfactory 
to  county  engineers  for  use  in  concrete,  macadam  and  gravel  road  construction. 


In  connection  with  other  data  collected  by  us 
from  county  highway  officials  during  March  of 
this  year  was  information  concerning  the  avail- 
ability in  each  county  of  stone  that  would  be  ac- 
ceptable for  either  concrete  or  macadam,  gravel 
acceptable  for  either  of  these  purposes,  and  sand 
for  concrete.  In  each  case  the  question  was 
whether  such  material  could  be  obtained  within 
the  county,  and  if  not,  how  far  it  was  to  the  near- 
est quarry  or  bank  from  which  such  material  could 
be  obtained.  Our  idea  was  that  this  information 
would  be  valuable  to  contractors  who  might  at 


any  time  contemplate  bidding  upon  highway  work 
in  any  of  these  counties.  In  a  general  way  also, 
it  gives  a  survey  of  the  local  material  situation 
throughout  the  country,  which  may  aid  in  ex- 
plaining cost  prices,  the  reason  for  adopting  cer- 
tain classes  of  construction  in  a  given  county, 
and  in  other  ways. 

In  the  following  we  have  given  the  answers  re- 
turned from  the  several  counties  in  as  condensed 
a  form  as  possible,  at  the  same  time  endeavoring 
to  so  present  the  matter  that  it  can  be  referred  to 
conveniently. 


The  questions  asked  are  given  herewith  and,  in 
giving  the  replies,  each  will  be  referred  to  by  the 
letter  attached  to  it  in  this  list : 

A.  Are  there  any  quarries  in  the  county  from 
which  can  be  obtained  stone  acceptable  for  con- 
crete? 

B.  For  macadam? 

C.  If  not,  how  far  is  the  nearest  quarry? 

D.  Are  there  any  banks  in  the  county  from 
which  can  be  obtained  gravel  acceptable  for  con- 
crete? 

E.  For  gravel  roads? 

F.  If  not,  how  far  is  nearest  bank? 

G.  Are  there  banks  in  the  county  from  which 
can   be   obtained   sand    acceptable   for   concrete? 

H.  If  not,  how  far  is  the  nearest  bank? 


ALABAMA 

Calhoun — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

ARKANSAS 

Conway — A  yes,  B  no,  C  50  miles,  C  yes,  E  yes,  G  yes. 
Jackson — C  100  r-iles,  D  river  gravel  banks,  G  yes,  river 

bar  sand. 
Monroe — A  no,  B  no,  C  150  miles  by  rail,  D  yes,  in  abun- 
dance, E  yes,  well  distributed,  G  yes. 
Montgomery — A  yes,  B  no,    C  90  miles,  D  yes,  E  yes,  G  yes. 
Pike— A  no,  B  no,  C  50  miles,  D  no,  E  no,  F  50  miles,  G  yes. 
Line .In,  Drew,  Desha,  Chicot  and  Ashley— A  none,  except 

sand  and  gravel  from  Mississippi  river,  B  some  bank 

deposits,  D  no,  E  yes,  G  no. 
Polk — A  yes,  B  yes,  D  river  gravel,  E  no.  F  60  miles,  G 

river  sand. 
Pulaski— A  yes,  B  yes,  D  no,  E  no,  F  43  miles,  G  yes. 
Scott— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Seveier,  Saline  and  Lincoln— A  no,  B  no,  C  by  rail  average 

100  miles,  D  yes,  in  all  cases,  E  yes.  G  yes  in  all,  H 

every   few  miles. 
Van   Buren— A  no,  B  no,  C  40  miles,  D  no,  E  no,  F  100 

miles,  G  no,  H  100  miles. 
Washington— A  yes,  B  yes,  D  few,  E  yes.  G  no,  H  60  miles. 

CALIFORNIA 

Fresno — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

Glen  -A  yes,  B  yes,  D  yes,  E  yes,  G  yes,  sand  tests  23 

per  cent  stronger  than  Oaaowa  sand. 
Madera— A  no,  B  yes,  D  yes,  E  yes,  G  plenty  in  different 

places. 
Riverside— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
San  Benito— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Solano— A  yes,  B  yes,  D  yes.  from  creek  beds.  E  yes,  from 

creek  beds,  G  yes,  from  creek  and  river  beds. 
Sutter— A  no,  B  no.  C  40  miles  by  railroad,  D  no,  E  yes,  G 

yes,  river  run.  H  screened  sand  in  adjoining  county. 
Ventura     A  no,  E  yes,  G  yes.  H  river  beds. 


COLORADO 

Elbert — A  no,  C  60  miles.  D  plenty  of  sand,  E  yes,  F  handy 
to  mostly  all  roads,  G  yes,  H  handy  to  mostly  all  places 
where  needed. 

Fremont — A  yes,  several.  D  yes,  several,  G  yes,  several. 

Lake — A  plenty  of  them.  B  yes,  D  yes,  E  yes,  G  yes. 

Logan — A  none.  B  none.  E  yes,  G  yes. 

Ouray — A  abundance  of  sand  and  gravel,  B  lots,  D  yes,  E 
yes,  G  river  sand. 

Rio  Blanco — A  yes,  B  yes,  D  yes.  E  yes,  G  yes. 

Rio  Grande — A  yes.  B  yes,  D  yes.  E  yes,  G  yes. 

Routt — A  yes.  B  yes.  D  yes.  E  ves.  G  yes. 

Weld — A  no,  B  no,  C  50  miles,  D  yes,  E  yes.  G  yes. 

CONNECTICUT 

Litchfield — A  none.  B  none.  C  50  miles.  D  yes,  E  yes,  G  yes. 
Fairfield — A  no,  B  no,  C  New  Haven,  D  no,  E  only  fair, 

F  doubtful.  G  no.  H   Long  Island. 
New  Haven — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
New   London,  Windham.   Tolland — A  yes,  B  yes,  D  yes, 

E  yes,  G  yes. 

DELAWARE 
New  Castle — A  yes,  B  yes. 

FLORID  \ 

Bay— A  no,  B  no,  C  no,  D  adjoining  county.  E  adjoining 
county,  F  county  owns  320  acres  adjoining  county,  G 
yes. 

Bradford— A  none,  B  no.  C  50  miles.  D  yes.  E  yes,  G  yes. 

Duval— A  no,  B  no,  C  Columbia,  S.  C.  D  no.  E  no,  F 
Montgomery.  Ala.,  G  out  of  river,  H  sand  generally 
shipped  in  haul  50  to  150  miles. 

Escambia — A  no,  B  no.  D  yes.  E  yes,  G  yes. 

Flagler — A  yes,  rock,  D  no. 

Pinellas— A  no.  B  no,  C  75  miles.  D  no.  E  no.  F  150  miles, 
G  yes,  limited  quantities,  H  Lake  Wier  sand  100  miles, 
Alifia  river  sand  85  miles,  both  pass  government  speci- 
fications. 
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IDAHO 

Ada— A  yes,  B  yes,  D  kits  of  them,  E  lots  of  them,  G  yes. 

Bannock—  A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

Benewah— A  none  opened,  plenty  available.  B  none,  plenty 

available,  D  no  quantity,  E  no,  F  00  miles,  G  yes,  fair. 
Boise— A  no,  B  no,  D  yes,  E  yes,  G  yes. 
Butte— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
I  aribou— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
i    -A  yes,  B  yes.  D  yes,  E  yes,  G  yes. 

No.  1,  Bureau  of  Highways— A  yes,  B  yes,  except 

Bear  Lake,  D  yes,  E  yes,  except   Bear  Lake,  G  yes. 
[daho     A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Power— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Washington — A  yes,  D  yes,  E  yes,  G  yes. 

ILLINOIS 

Adams— A  yes,  B  yes,  D  no,  E  yes,  G  yes,  H  plenty  of 

good  sand  and  gravel  in  Mississippi  river. 
Calhoun— A  unlimited  amount  of  limestone  bluffs,  B  same, 

1)  none,  E  creek  gravel,  G  nunc.  II  Mississippi  river 

and  Illinois  river  sand. 
Carroll— A  3  i  3  in  operation,  D  yes,  E  yes,  G  yes. 

Christian— A  no,  B   no,  C  90  miles,  D  no,  E  yes,  G  no, 

H   70  miles. 
Clark— A  plenty  of  limestone,  no  quarries  working,  B  no, 

i   BO  miles,  D  yes,  E  yes,  G  yes. 
Coles— A  no,  B  no,  E  yes,  F  80  miles,  G  no,  H  80  miles, 

Terre  Haute,  Ind. 
Crawford— B  none,  C  5  miles,  D  yes,  E  yes,  G  yes. 
DeWitt— A  no,  B  no,  D  no,  E  yes,  G  no. 
Fulton — A  yes,  B  no,  D  natural  deposits,  E  ves.  G  yes. 
Henderson— A  yes,  B  yes,  D  no,  G  yes. 
Jackson— A  yes,  B  yes,  D  yes,  E  yes.  G  no,  H  26  miles. 
Jasper — A  no,  B  no,  C  150  miles,  D  no.  E  no,  F  35  miles, 

G  none,  except  bars  along  river.  H  35  miles. 
Jersey — A  yes,  B  yes,  D  no.  gravel  in  creeks,  G  no  banks, 

but  good  gravel  in  creeks. 
Kane — A  no,  B  yes,  D  yes,  E  yes,  G  yes. 
Madison — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Marion  -A  no,  B  yes,  D  yes,  E  yes,  G  yes. 
Massac— A  in  infancy,  B  same,  C  White  Hill   (20  miles), 

D  50  open  pits,  E  numerous,  F  numerous,  G  numer- 
ous, H  numerous. 
M.  1  lonough — A  none,  B  none,  D  none,  E  no,  G  no. 
Mi  Henry — A  no,  B  no,  C  2%   miles  west  of  county  line, 

I )  yes,  great  many,  E  yes,  great  many,  G  yes. 
Monroe — A  yes,  B  yes,  D  no,  E  no,  G  no. 
Piatt— A   no. 
Pike — A  unlimited  quantities,  B  stone  pretty  soft,  C  some 

g 1    local    quarries.    D    from    streams,   but    must    be 

washed,  E  from  streams,  unlimited.  G  yes,  but  must  be 

washed. 
Pulaski  and  Alexander — A  limestone  deposits,  B  not  being 

worked,  (     18  miles  (White  Hill") .  D  numerous  ones,  E 

numerous,  G  river  bars  only. 
Richland— A     no,  D  none,  G  ves.  H  several  creeks  with 

good  sand  from  3  to  5  miles. 
Saline— C  90  miles.  D  no,  F  40  miles.  H  40  miles. 
Schuyler— A  no,  B  no,  D  yes.  E  yes.  F  located  at  Frederick. 

( I  yes.  H  on  railroad. 
Scott — A  no,  B  no,  C  25  miles,  D  yes.  E  yes,  G  yes. 
Stephenson — A  no,  B  yes,  C  for  concrete  75  miles,  D  about 

3,  E  yes.  G  yes,  pit  run. 
White— A   no,   B   no,   C   60  miles.   D   river   gravel    along 

boundary,  E  along  boundary,  G  no,  H  along  boundary. 
Williamson — B  no,  E  no,  G  no. 
Woodford — A  no,  B  no,  C  100  miles.  D  no  banks,  some 

wash  gravel  in  stream  beds,  E  none  accepted  by  state. 

F  25  miles,  G  yes,  if  washed. 

INDIANA 

Clinton — A  none,  B  none,  C  25  miles,  D  yes,  E  yes,  F  most 
concrete  material  shipped  25  miles,  G  yes. 

Crawford — A  yes,  B  yes.  D  none  except  in  river,  E  in  river 
only.  F  none  accessible,  G  from  Ohio  river. 

Decatur — A  yes,  B  yes,  D  no,  E  yes,  G  no,  H  25  miles. 

Dubois — A  yes.  in  north  end  of  county,  B  yes,  in  north 
end  of  county.  C  for  work  other  than  north  end  stone 
is  shipped  about  40  miles,  D  yes,  along  White  river  on 
north  end.  E  no,  F  55  miles  for  south  and  central 
sections,  G  along  White  river  on  north  end,  H  for 
south  and  central  portions  55  miles. 

Fulton — A  none,  C  23  miles,  D  yes,  E  yes,  G  yes. 

Hendricks — A  none.  B  none,  C  train  30  miles,  truck  15 
miles,  D  little  creek  gravel,  but  all  should  be  screened 
and  most  washed,  E  yes,  G  no.  H  washing  plants  20 
miles  away. 


Howard — A  yes,  B  j  miles. 

Jackson — A  yes,  west  part.  '.',  yes,  west  part.  C  ^  to  20  miles, 

D  no,  use   White  river,  E  bank  and  river,  F   1  to  10 

miles,  G  White  river.  H  none,  use  White  river. 
Jennings — A  yes,  B  yes,  D  no.  E  no,  G  sand  and  gravel  are 

obtained,  H  from  streams  for  concrete. 
Madison — A  yes,  B  yes.  D  yes.  E  yes,  G  yes. 
Martin — A  plenty  of   them,   B  yes,   D  yes,  E  yes,  I 

fork  White  river  furnishes  all  that  will  be  needed. 
Montgomery — A  no,  D  yes,  E  yes,  G  yes. 
Morgan— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Newton— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Orange — A  yes,  B  yes,  D  yes,  for  small  contracts, 

F  30  miles,  G  no,  H  30  miles. 
Posey— A  no,  B  no,  C  90  miles,  D  yes,  E  yes,  G  yes. 
Putnam— A  plenty,  B  several,  C  in  all  townships,  D  several 

and   creek   bars,    E   several.   F  we   ship   some   gravel. 

G  generally  use  washed  bar  gravel. 
Ripley— A  yes,  B  yes,  D  none,  E  yes.  G  yes. 
Shelby— A  yes,  B  yes,  D  yes.  abundant  fine  gravel.  E  Yes, 

G  yes. 
Spencer— A  no,  B  no,  C  50  miles,  D  no,  E  no,  F  Ohio 

river    adjoins    county,    G    no.    H    Ohio    river    adjoins 

county. 
St.  Joseph— A  no,  B  no,  C  60  miles,  D  yes,  E  yes,  G  yes. 
Tippecanoe— A  no,  B  no.  C  30  miles,  D  yes,  E  yes,  G  yes. 
Vigo — A  no,  B  no,  D  yes,  E  ves.  G  yes. 

IOWA 

Allamakee— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Appanoose— A  no,  B  no,  C  90  miles.  D  no,  E  no,  F  45  miles, 

G  no,  H  45  miles. 
Beton— A  yes,  B  yes.  D  yes.  E  yes.  G  yes. 
Bremer— A  no,  B  no.  C  100  miles.  D  very  tew,   E  some, 

G  no.  H  30  miles. 
Buena  Vista— A  no,  B  no,  C  100  miles,  D  ves,  E  yes.  G  yes. 
Cass— A  no,  B  none,  C  none  in  southwest  Iowa.  D  none. 

E  none,  F  Lake  View  or  Des  Moines.  G  none,  H  Lake 

View  or  Des  Moines. 
Cedar— A  yes,  none  in  operation,  B  yes.  none  in  operation. 

D  sand  in  Cedar  river,  E  none.  G  sand  in  Cedar  river. 
Cerro  Gordo— A  yes,  B  yes,  C  2  miles.  D  yes.  E  yes.  F  2 

miles,  G  yes,  H  2  miles. 
Chickasaw— A  -es,  B  yes,  D  ves.  E  yes.  G  yes. 
Clay— A  no,  B  no.  D  yes.  E  yes,  G  yes. 
Crawford— A  no.  B  no.  D  yes.  E  yes.  G  yes. 
Dallas— D  yes,  E  yes,  G  yes. 
Delaware— A  none.  B  yes,  D  yes,  E  yes,  G  yes. 
Des  Moines— A  yes.  but  not  paving  concrete,  B  yes,  D  yes, 

Mississippi    river,    E    yes.    F    Muscatine.    la..    G    yes, 

Mississippi  river.  H  Muscatine,  la. 
Dickinson— A  no,  D  yes,  E  "es,  G  yes. 
Dubuque— A  yes.  B  yes,  D  no,  E  no,  G  Mississippi  river 

gravel. 
Emmet — A  no.  B  no.  D  yes.  E  yes.  G  yes. 
Floyd— A  yes.  B  ves.  D  ves.  E  ves.  G  yes. 
Grundy— A  ves.  all  limited.  B   ves,  D  no,  E  yes.   G  yes. 
Guthrie— A  none.  B  none.  D  no.  E  yes.  F  30  miles,  G  yes. 
Hamilton— A  none  opened  up,  B  none  open.  C  30  miles. 

D  yes,  E  yes,  G  yes. 
Harrison— B  none.  C  100  miles.  D  yes.  E  yes.  F  75  miles. 

G  yes,  H  75  miles. 
Iowa— A  no,  B  none.  C  70  miles.  D  no.  E  no,  F  70  miles. 

G  yes. 
Jasper— A  no,  C  90  miles,  D  no,  F  35  miles. 
Johnson— A  yes,  B  yes,  D  no,  F  75  miles.  G  river. 
Kossuth— A  no,  B  no.  C  20  miles.  D  no.  E  yes,  F  20  miles. 

G  no,  H  20  miles. 
Linn — A  yes,  B  yes,  D  yes,  but  it  must  be  washed,  E  yes. 

G  yes. 
Lucas— A  no,  B  no,  C  60  miles.  D  no.  E  no.  F  50  miles, 

G  no,  H  60  miles. 
Lyon— A  yes.  B  yes.  D  yes.  E     es.  G  yes. 
Madison— A  abundant  supply.  B  yes.  C  along  road  site.  D 

no.  E  no,  G  no,  H  15  miles. 
Mahaska— A  no.  B  no.  D  no.  E  one,  G  no. 
Marshall— A  county  owns  one.  B  yes.  D  yes.  E  yes.  G  yes. 
Monona— A  no.  B   no.  D  no.  E  yes.  F  70  miles,  G  yes. 
Monroe — C  at  northeast  corner. 
Montgomery— A  no.  B  no.  C  75  miles.  D  no.  E  no,  F  100 

miles.  G  no.  H  75  miles. 
Muscatine— A  no.  B  no.  D  yes,  E  yes.  G  yes.  H  yes. 
I  >'Brien — A  no  stone,  but  fair  quantity  of  good  gravel  and 

sand.  C  60  miles.  D  yes,  E  yes.  G  yes. 
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Recent  Legal  Decisions 


EXEMPTION    FROM    TAXATION    OF    MUNICIPALITY'S    ELEC- 
TRIC   PLANT    SITUATED    WITHOUT 
THE    MUNICIPALITY    LIMITS 

The  Connecticut  statute,  Gen.  St.,  1918,  par. 
1160,  provides  that  buildings  with  their  appurte- 
nances belonging  to  any  county,  town,  city  or 
borough  "shall  be  exempt  from  taxation."  The 
Connecticut  Supreme  Court  holds  that  in  the 
light  of  the  common  law  this  provision  should  be 
treated  as  if  it  exempted  from  taxation  all  prop- 
erty held  by  municipalities  for  public  use.  It  is 
the  recognized  law  that  the  furnishing  of  elec- 
tricity to  the  public  for  light,  heat  and  power  for 
pay  is  a  public  use  for  which  the  power  of  emi- 
nent domain  may  be  exercised.  It  is  now  the 
common  law  of  Connecticut,  and  in  substantially 
all  the  states,  that  a  municipality  which,  acting 
under  legislative  authority,  maintains  and  oper- 
ates a  public  service  plant  and  furnishes  water  or 
gas  or  electricity,  for  light,  heat  and  power  to 
itself,  and  to  its  inhabitants  for  pay,  holds  such 
plant  for  a  public  use.  The  great  weight  of  au- 
thority holds  that  such  a  plant  is  exempt  from 
taxation  wherever  situated  within  the  state  of 
the  municipality.  Applying  these  principles  it  is 
held,  Town  of  North  Haven  v.  Borough  of  Wal- 
lingford,  111  Atl.  904,  that  a  municipality's  electric 
plant  is  exempt  from  taxation  though  located  in 
another  part  of  the  state.  Where  the  defendant 
borough  acquired,  from  plaintiff  town,  for  its 
electric  plant,  water  power  and  land  on  which 
stood  a  gristmill,  on  condition  that  the  mill  was 
kept  fit  for  service,  the  running  of  the  mill  as  an 
incident  to  the  maintenance  of  the  water  power, 
and  the  mere  receipt  of  a  triflng  revenue  which 
went  into  the  borough  treasury  did  not  render 
the  mill  subject  to  taxation. 


The  Florida  Supreme  Court  holds,  City  of  De 
Funick  Springs  v.  Louisville  &  Nashville  R.  Co., 
87  So.  47,  that  where  a  railroad  is  operated  over 
a  street  that  divides  the  city  into  two  parts,  so 
that  it  is  impossible  for  the  public  to  go  from  one 
part  to  the  other  without  passing  over  the  rail- 
road tracks  and  right  of  way,  the  city,  under  its 
police  power,  for  the  protection  of  the  railroad  and 
the  safety  of  the  public,  may  prohibit  the  passage 
over  the  railroad  tracks  and  right  of  way  by  the 
public  except  at  such  points  as  the  city  may  desig- 
nate, and  may  require  the  railroad  to  provide  safe 
and  convenient  means  of  passage  at  such  places. 
The  public  has  a  right  to  go  from  one  part  of  the 
city  to  the  other,  and  this  right  is  superior  to  the 
right  of  the  railroad  to  maintain  its  tracks  and 
■"■rate  its  trains  through  the  city.  The  city  coun- 
cil has  the  right,  in  the  exercise  of  a  sound  dis- 
i  retion,  to  determine  at  what  points  the  public 
shall  cross  the  right  of  way  and  tracks,  and  may 
establish  such  points  as  are  required  for  the  con- 
venience of  the  public  in  the  transaction  of  its 
LiMiir^  or  for  such  other  purposes  as  are  common 
to  the  inhabitants  of  a  citj  . 


CONTRACTORS    INDISPENSABLE    PARTIES    TO    SUIT    TO 
RESTRAIN    CITY    FROM    COMPLYING    WITH    CONTRACT 

In  a  suit  by  taxpayers  to  enjoin  a  city  making 
payment  to  contractors,  the  Texas  Court  of  Civil 
Appeals  holds,  227  S.  W.  505,  that  the  contractors 
are  indispensable  parties  to  the  suit,  its  sole  ob- 
ject being  to  have  the  court  declare  their  con- 
tract with  the  city  invalid  and  restrain  the  city 
from  complying  with  its  terms ;  and  the  court 
cannot  do  this  so  as  to  bind  the  contractors  un- 
less they  are  parties  to  the  suit.  It  is  also  held 
that  the  Appellate  Court  must  take  notice  of  the 
fact  that  they  are  not  made  parties  though  the 
point  has  not  been  raised  in  either  the  trial  or  the 
Appellate  Court. 


REGULATION  OF  MUNICIPALLY  OWNED  PUBLIC  UTILITIES 

The  Indiana  Public  Utilities  Commission  is  of 
opinion  that  Section  112  of  the  Public  Service 
Commission  Act  makes  unlawful  free  service  or 
service  at  special  rates  to  any  consumer  of  a 
municipal  utility,  and  that  the  practice  of  fur- 
nishing free  service,  or  service  at  special  rates, 
therefore,  has  been  unlawful  since  the  passage 
of  the  act  in  1913.  'Whether  a  town  could  recover 
from  a  charitable  institution  bills  for  water  and 
electricity  furnished  b\r  the  municipal  plant,  dat- 
ing back  to  the  passage  of  the  act,  is  a  question 
of  law  over  which  the  commission  has  no  juris- 
diction. 

The  Indiana  Commission  is  of  opinion  that 
where  a  municipality  owns  and  operates  water 
and  electrical  utilities,  the  municipality  should 
have  on  file  with  the  commission  rates  for  both 
street  lighting  and  fire  hydrant  service,  and  that 
the  amounts  due  under  its  rate  schedules  should 
be  paid  by  the  municipality  to  the  utilities  in 
cash,  and  credited  to  the  utility  as  revenue;  the 
funds  necessary  to  make  such  payments  to  the 
utilities  to  be  raised  by  taxation. 


EXTENSION    OF    WATER    MAINS 

On  the  complaint  of  the  borough  of  Tionesta 
and  a  number  of  individuals  as  to  the  failure  of 
the  Tionesta  Water  Supply  Company  to  make 
an  extension  of  mains,  to  which  the  company  ob- 
jected on  the  ground  that  the  resulting  revenue 
would  not  be  sufficient  to  justify  the  expenditure 
required,  it  appeared  that  the  extension  would 
not  only  be  a  public  convenience  to  a  consider- 
able number  of  prospective  water  consumers,  but 
was  a  real  public  necessity  from  the  standpoint 
of  fire  protection.  It  was  admitted  that  the  pros- 
pective returns  upon  the  investment  would  not  be 
sufficient  of  themselves  to  meet  reasonable  an- 
nual charges  placed  upon  the  extensions  at  pres- 
ent, but  the  Pennsylvania  Commission  held  that, 
as  it  did  not  seem  that  the  burden  upon  the  gen- 
eral revenues  of  the  company  would  be  oppres- 
sive or  unreasonable,  the  extension  should  be 
made,  provided  the  borough  on  its  part  arrange 
for  sewerage. 
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AMERICAN    SOCIETY     <>r    CIVIL 

ENGI1*  EERS 
The  annual  convention  of  the  Amer- 
ican Society  of  Civil  Engineers  was 
held  at  Houston,  Texas,  on  \pril  27, 
with  no  members  in  attendance.  The 
net  result  of  the  business  session  was 
the  unanimous  acceptance  of  the  con- 


ii  .,1    amendments    pri  sented    by 

the    committee    on    referred    amend- 

ral    minor   changes    were 

made,  wihh  which  exception  thi 

draft  stands. 

No   other   business   was   considered, 

lut  the  following  announcements  were 

made:    That  the  publication  of  papers 

ii  ns    in    the    '  I 
would  be  resumed;  that  a  committee 
be  authorized  to  promote  the  technical 

and  that  a  research  committee  1"-  au- 
thorized to  stimulate  research  work. 

Addresses   were   delivered  by  J-   H. 
Brillhart,  Gov.  P.  M.  Neff,  Mayor  O. 

T,   I  l"li  "inli  ami   E.   1..  Sands  ;  followed 

bj  the  presidential  address  by  Mr.  Web- 
ster "ii  the  subject  of     The  Municipal 
nstitution  was  next 
sed  by  various  members  and  mi- 
nor changi  -  ."  1 1  pted. 

It    was    announced    that    Elbert    M. 
Chandler,  of  '  llympia,  Wash.,  chief  en- 
gineer  of  the  Washington  State  Recla- 
:  Service,  had  Keen  appointed  act- 
in-  secretary  of  the  - 

\  in  :itn    •.  •  -  -'"  i  \  -  .  ■  .      •  ! 

ENGINEERS 

The  annual  meeting  of  the  American 
Association   of    Engineers   at    Buffalo, 
9  to    11,  endorsed  the   following 
national   activities  of  engineers: 

I.  Favorinj  eer  on  the  In- 
ternational  Boundary   Commission. 

ii  ard  of  clas- 
[i  >r  engineei  ing   schoi  ils, 
'■,  ■  ,i"        ■,        pi     nitting  corpora- 
tions ti  n  ers. 

i  o  nsus    of    highway 

5.  Favoring  a  continuant 
aid  to  highwi 

6.  Favoring  Phipps  bill  increasing 
Federal    Aid   allotment   in   public  land 

estates. 

7.  Favoring  national  financing  of  rec- 

work. 

s.  I-a\  oring  sanitai  j  i  ngineers  on 
public  board  of  health. 

'.i.  Directing  advance  copies  of  annual 
convention  reports  be  prepared. 

10.  Favoring  a  minimum  of  two 
weeks'    notice   by    both    parties    n 

of  separations  in  employment. 

II.  Providing  for  committee  to  plan 
employment  service  and  payment  there- 
for. 

12.  Favoring  increasing  the  member- 
ship from  all  classes  of  engineers. 

13.  Providing  a  committee  to  amplify 

statement    of    tin    ideals   and    objects    of 
the  association. 

14.  Thanking  the  city  of  Buffalo  and 
the  Buffalo  Chapter  for  the  courtesies 
extended  to  the  convention. 

The  officers  elected  for  the  ensuing 
year  were  H.  O.  Gannon,  chief  engineer 
and  consulting  engineer  with  the  In- 
diana Public  Utilities  Commission, 
president  of  the  association;  A.  N. 
Johnson,  dean  of  engineering  at  Mary- 
land State  College,  vice-president;  \. 
S.  Morris,  auditor,  capital  expenditures. 
C.  &  N.  W.  R.  R-  second  vice-presi- 
denl  :  K.  F.  tyres,  Webster  L.  Ben- 
ham.  Garrison  Babcock,  Morris  Bien. 
i  i.  M.  Butler  and  W.  R.  McKeen  were 
elected    directors.      Q    A .    Hoglund,    ( '. 


auditing 

The   most   important   ,'■  . 
the  conventi 
gram   for  acti 
the  association  scattered  thi 
country,  based  upon  the    .  i 
ities  of  these  chapters  during  th 
year,   along  the   lines   of   emplo 
civic  activities,  leg:-' 
cation  and  compens.v 

During  the  past  twelve  months  the 
ineiu  Bureau  of  the  association 
was  instrumental  in  placing  3,439  men 
in  positions.  The  employment 
of  the  association  is  maintained  as  a 
free  service  to  its  members. 

Salt  Lake  City  was  selected  as  the 
convention  city  for  next  year. 

Tin-  program  of  the  meeting 
sisted  of  hearing  reports  of  various 
national  committees,  including  th 
various  employment,  railroad,  indus- 
trial, federal,  salaries  of  engineers  in 
public  service  and  in  teaching  service, 
water  power  and  conservation,  high- 
ways and  the  numerous  other  activities 
of  the  organization. 

( In   the  afternoon  of  thi 
a  trip   was   made  to  Niagara  Falls  by 
gates. 

At  the  banquet  on  May  10  add 
were  delivered  by  L.  K.  Sherman,  H.  O. 
Gannon   and    Frances   A.    Kellar.   who 
spoke    on    "Americanization    and    Man 
Power." 

An  interesting  feature  of  the  conven- 
tion was  the  St.  Lawrence  Waterway, 
which  was  discussed  by  Senator  Henry 
W.  Hill,  of  the  New  York  State,  and 
Dr.  F.  H.  Newell,  former  director  of 
Reclamation  service. 

SOUTHWEST    WATER    WORKS 
V«.sm  |  VTION 

The  tenth  annual  convention  was 
held  at  the  Skirvin  Hotel,  Oklahoma 
City.  Okla..  Mav  9,  10,  11,  12,  1921.  The 
program  included  papers  i  n  "Sanitary 
i  ontrol  of  Public  Water  Supplies."  by 
M.  Z.  Blair;  "Overhauling  a  Neglected 
Distribution  System."  hy  A.  S.  Holway; 
"Rules  and  Regulations,"  bj  \\ .  .V. 
Stanfield;  "Surface  Water  in  Oklaho- 
ma," to  \.  R.  Lewis;  'Water  Collec- 
\liss  Adella  Martin;  DlSCUS- 
sion;  "Water  Works  Reports  and 
What  Thej  Should  Contain."  bj  R.  E. 
Vfi  i  ii  inm  11  :  "State  Supen  ision  of  Wa- 
ter Supplies."  by  V.  M.  Khicrs;  Round 
Table  Discussions,  by  Superintendents. 
Open  house  at  Sherman  Machine  ..V 
Iron  Works.  "Hon  to  Get  Out  Water 
Bills  Promptly."  by  If.  A.  Gallagher; 
"Todaj  's  I  ireatest  Needs  Essential  to 
ml  i  Iperatii  m,"  by  J.  F.  Christy, 
i  of  officers  and  routine  busi- 
ness, entertainments  for  ladies,  a  dance, 
reception,  banquet,  trip  to  El  Reno  to 
inspect  the  city  water  works. 

CONFERENCE   OP   STATE    SANI- 
TARY  ENGINEERS 

\  meeting  will  be  held  lime  l  and  Z 
at  the  Hotel  Bellevue,  Boston.  There 
will  be  papers  on  'Some  Productive  Ac- 
tivities of  a  State  Sanitary  Engineering 

In    Rohen  1!    Morse.     "  Hie    I"> 
phoid  Epidemic  at  Salem.  Ohio."  by  W. 
H.  Dittoe.     "State  Sanitation."  l.\ 
C.    Whipple.      "The    Certification    and 

Supervision  of  Water  Supplies  on  In- 
terstate ('.Uriels."  "Water-borne  Epi- 
demics \nt"iig  Passengers  and  Crews 
of  Vessels,"  by  J.  I.  Connolly.  "The 
Policy  of  the  Public  Health  Service  for 
the   Supervision   of  Water   Supplies  of 
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Common  Carriers,"  by  I.  W.  Mendel- 
sohn. "Experiences  with  the  Super- 
vision of  Water  Supplies  on  Vessels 
Plying  on  the  Great  Lakes,"  by  A.  E. 
Gorman.  "The  Co-operation  of  the 
State  Health  Departments  in  the  Cer- 
tification of  Interstate  Water  Supplies," 
by  E.  S.  Tisdale.  "Supervision  of  Milk 
Pasteurization  in  Minnesota,"  by  H.  A. 
Whittaker.  "State  Control  of  Stream 
Pollution  and  Sewage  Disposal  in  Con- 
necticut," by  J.  F.  Jackson.  "Mosquito 
Control  Work  in  Arkansas,"  by  M.  Z. 
Bair.  "Ratproofing  from  an  Engineer's 
Point  of  View,"  by  A.  F.  Allen. 

Reports  will  be  received  from  com- 
mittees on  water  supply,  cross  connec- 
tions and  by-passes  on  water  supplies, 
laws,  organization,  policy  and  proce- 
dure, milk  supply,  stream  pollution  and 
sewage  disposal,  mosquito  control,  and 
on  swimming  pools. 

westehn  socibtv  ok  k\- 

GI  KEEKS 

At  the  meeting  on  May  4,  the  West- 
ern Society  of  Engineers  elected  the 
following  officers  :  President,  Charles 
H.  MacDowell;  first  vice-president, 
Julius  L.  Hecht ;  second  vice-president, 
F.  F.  Fowler ;  third  vice-president, 
Benjamin  S.  Shapiro;  treasurer,  Homer 
E.  Niess;  trustee,  Edwin  W.  Allen; 
and  members  of  the  Washington 
Award  Commission,  John  F.  Hayford 
and  Henry  J.  Burt. 

AMERICAN      SOCIETY       OF      SAFETY 
ENGINEERS 

The  American  Society  of  Safety  En- 
gineers has  made  application  for  char- 
ter membership  in  the  Federated  Amer- 
ican  Engineering  Societies. 

NEW      YORK      SECTION      AMERICAN 
SOCIETY     OF    CIVIL    ENGINEERS 

At  the  regular  meeting.  May  11. 
"Bridges  and  Tunnels  in  the  Metro- 
politan District"  were  discussed.  Pro- 
fessor William  H.  Burr,  consulting  en- 
gineer, introduced  the  subject  and  J. 
Vipond  Davies,  C.  M.  Holland,  chief 
engineer,  New  York  and  New  Jersey 
Bridge  and  Tunnel  Commissions,  Gus- 
tav  Lindenthal,  Ralph  Modjeski,  J.  F. 
O'Rourke  and  J.  A.  L.  'Waddell  par- 
ticipated in  the  discussion. 

PERSONALS 


Ripley,  Theron  M.,  of  Watertown, 
N.  Y.,  former  division  engineer  at 
Hornell,  N.  Y.,  has  been  reinstated  by 
Commissioner  Sisson.  To  make  room 
for  him.  Perry  Filkin  has  been  trans- 
ferred to  the  Buffalo  division  office; 
and  Squire  E.  Fitch,  who  has  been 
serving  as  division  engineer  in  Buffalo, 
will  return  to  his  former  position  as 
superintendent  of  maintenance  cover- 
ing the  western   half  of  the  state. 

Reed,  William  B.,  of  Weedsport,  has 
been  appointed  third  deputy  to  High- 
way Commissioner  Herbert  S.  Sisson. 

Moloy,  Robert  J.,  who  has  been  witli 
the  New  York  State  Highway  Com- 
mission for  the  past  two  years,  has  re- 
signed his  position  and  will  take  un  his 
new  duty  as  examiner  in  the  New 
York  office  of  the  State  Insurance  De- 
partment. 

Benedict,  B.  W.,  has  resigned  as  city 
engineer  of  Lockport,  N.  Y. 

Shulde,  H.  G.,  has  been  appointed 
district  engineer  of  the  Pennsylvania 
State  Highway  Department  with  head- 
at  Bedford. 


Myers,  Clarence  B.,  has  resigned 
from  the  Pennsylvania  State  Highway 
Department  to  become  assistant  engi- 
neer in  the  Philadelphia  Bureau  of 
Highways. 

Corwin,  J.  O.,  Jr.,  has  been  appointed 
engineer  of  Travis  county,  Texas. 

Smithley,  Charles,  has  been  ap- 
pointed county  engineer  of  Geary 
county,  Kan. 

Rhodes,  A.  T.,  formerly  street  com- 
missioner of  Worcester,  Mass.,  was 
recently  appointed  representative  of 
the  Austin-Western  Road  Machinery 
Co.  in  the  New  England  district. 

Harris,  A.  L.,  has  just  been  ap- 
pointed municipal  architect  for  the 
city  of  Washington,  D.  C. 

Marden,  Charles,  of  Detroit,  Mich., 
was  again  elected  village  engineer  of 
Grosse  Point,  Park,  Mich.,  at  a  recent 
election. 

McLean,  J.  C,  has  been  appointed 
county  engineer  at  Woodbury  county, 
La. 

Michel,  B.  G..  has  resigned  as  city 
engineer  of  Kitchener,  Ont..  in  order  to 
enter  business  as   road  contractor. 

Robertson.  Peter,  of  Beansville,  Ont., 
has  resigned  as  road  superintendent  of 
Lincoln,  county,  Ont.  His  position  will 
be  filled  by  Frank  N.  Rutherford,  of 
St.  Catherines,  Ont. 

Lanctot,  Theodore,  of  Montreal,  has 
been  appointed  city  engineer  of  Hull, 
Quebec. 

Jepson,  W.  C,  was  recently  appointed 
city  engineer  of  Niagara  Falls,  Ont. 

Caldwell,  R.  E.,  of  Caldwell  &  Rich- 
ards, civil  engineers  of  Salt  Lake  City, 
Utah,  has  been  appointed  state  engineer 
of  Utah  by  Governor  Charles  R. 
Mabey. 

Hommon,  H.  B..  of  the  United  States 
Public  Health  Service,  has  hern  ap- 
pointed head  of  the  sanitation  w-ork  in 
United  States  National  Parks  with 
headquarters  in  San  Francisco.  Charles 
Gilman  Hvde  has  been  named  as  con- 
sultant in  connection  with  this  work. 

Worley,  J.  E.,  has  been  appointed 
chief  engineer  of  the  Kansas  Public 
Utilities  Commission  with  headquarters 
in  Topeka.  Kan. 

Rhodes,  A.  J.,  has  been  appointed  city 
engineer  of  Manhattan,  Kan. 

Chambers,  John,  city  engineer  of 
Louisville,  Ky.,  has  been  appointed 
chief  engineer  and  superintendent  of 
the  Louisville  Water   Co. 

Hewett,  F.  R.,  has  resigned  as  county 
construction  engineer  of  Adams  coun- 
ty, Washington,  to  accept  a  position 
with  the  Washington  State  Highway 
Department.  His  former  position  has 
been  filled  by  G.  C.  Sturman. 

Dix,  Thurman  W.,  has  been  ap- 
pointed state  highway  commission  of 
Vermont. 

Tuttle,  William  C.,  has  been  ap- 
pointed superintendent  of  highways  and 
water  works  of  Attleboro,  Mass. 

Walker,  Thomas  H.,  chief  inspector 
of  the  engineering,  department  of  the 
Kansas  City  Water  Works  Department, 
died  in  Kansas  Citv  on  March  20. 

Mead.  Thomas,  formerly  deputy  en- 
gineer, has  been  appointed  county  engi- 
neer for  Whitman  county,  Wash. 

Terrell,  R.  C,  has  resigned  as  state 
highway  engineer  of  Oklahoma,  and  B. 
F.    Clark  appointed  to  his  position. 
Fredenhagen,    V.    B..    has    been    ap- 


pointed county  engineer  of  Fewell 
county,  Kan. 

Rice,  C.  E.,  has  been  appointed  city 
engineer  of  Wooster,  Ohio. 

Freeman,  B.  C,  has  been  appointed 
resident  engineer  of  pavement  projects 
and  roads  for  the  state  highway  depart- 
ment in  Sanilac  county. 

Larson,  W.  H.  formerly  county  high- 
way superintendent  of  Union  county, 
South  Dakota,  has  been  appointed 
county  highway  superintendent  of 
Hughes  county.  His  former  position 
will  be  filled  by  L.  J.  Johnson,  of  Elk 
Point. 

Naylor,  Perry  T.,  formerly  assistant 
city  engineer  of  Hastings,  Neb.,  has 
been  appointed  city  engineer. 

Brownell,  James  P.,  civil  engineer 
with  offices  in  Carthage,  N.  Y.,  has  been 
appointed  city  engineer  of  that  city. 

Peck,  Frank  S.,  formerly  state  high- 
way engineer  of  South  Dakota,  has 
been  appointed  highway  engineer  of 
Minnehaha    county,    South    Dakota. 

Mitchell,  A.  F.,  acting  district  engi- 
neer of  the  Dominion  Department  of 
Public  Works,  Victoria,  B.  C,  has  been 
appointed  senior  assistant  engineer. 

Doncaster,  P.  E..  senior  assistant  en- 
gineer of  the  Dominion  Department  of 
Public  Works,  at  Westminster,  B.  C. 
has  been  transferred  to  Nelson  to  suc- 
ceed J.  P.  Forde,  who  will  be  in  charge 
at  Victoria. 

Shupe,  Stanley,  town  engineer  of 
Oshawa,  has  resigned  to  become  citj 
engineer  of  Kitchener  to  succeed  G.  B. 
Michel,  who  recently  resigned. 

Lazinby,  Paul  A.,  has  been  appointed 
engineer  to  the  newly  organized  To- 
ronto Transportation  Commission.  To- 
ronto. Can. 

Feiker,  F.  M.,  vice-president  of  the 
McGraw-Hill  publications,  has  been  ap- 
pointed personal  assistant  to  Herbert 
Hoover,  Secretary  of  the  United  States 
Department  of  Commerce. 

French,  L.  G.,  for  thirteen  years  as- 
sistant secretary  of  the  American  So- 
ciety of  Mechanical  Engineers,  died 
April  18.  He  was  editor  and  manager 
of  The  Mechanical  Engineer,  and  also 
author  of  several  books  on  mechanical 
engineering,  including  the  earliest 
American  treatise  on  the  steam  turbine. 

T.    Ii.    SMITH 

Mr.  Thomas  L.  Smith,  founder,  di- 
rector and  chief  stockholder  of  the  T. 
L.  Smith  Company,  died  Friday.  April 
29  1921,  at  his  home  in  Milwaukee. 
The  early  part  of  his  career,  immedi- 
ately following  His  college  life,  was 
spent  in  drafting  and  engineering  work 
with  some  of  Milwaukee's  large  man- 
ufacturers. His  interest  in  concrete 
mixers  developed  in  1898  and  1899 
when  he  was  conducting  a  sciiool  of 
engineering  and  mechanical  drawing 
in  Milwaukee,  and  the  first  machine 
was  manufactured  in  1900  and  gave  ten 
years  of  hard  service.  In  1905  Mr. 
Smith  organized  the  T.  L.  Smith  Com- 
pany, which  today  has  assets  of  over 
$1,200,000. 

The  T.  L.  Smith  Company  represents 
only  one  of  Mr.  T.  L.  Smith's  success- 
ful business  ventures.  Mr.  Smith  pur- 
chased a  controlling  interest  in  the 
Sterling  Wheelbarrow  Co.,  West  Allis. 
Wis.  He  also  organized  and  devel- 
oped the  Smith  Engineering  Works, 
Milwaukee,  manufacturers  of  Telsmith 
rock  and  ore  crushers. 
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Describing  New   Machinery,    Apparatus.  Materials  and  Methods  and  Recent  Interesting  Installations 


gPE<  I  II/T1     LOADERS 

The  Specialty  Engineering  Company, 
designers  of  the  first  portable 
loader  of  the  chair  and  bucket  type, 
makes  a  number  of  portable  I 
machines  suitable  for  handling  sand, 
gravel,  broken  stone,  coal  and  other 
materials. 

The  No.  15  wagon  loader, 
6  inches  high,  is  mounted  on  HHnch 
wheels  and  has  16  x  9-inch  malleable 
iron  buckets,  a  hopp  wide, 
back  chute  with  gate  and  21  x  48-inch 
screen  with  three  sizes  of  mesh  and  a 
plain  steel  plate.  The  bucket  chains 
are  double,  the  bearings  are  of  the 
bronze  ball  and  socket  type,  and  the 
machine  is  operated  with  a  3  h.  p.  mo- 
tor  in   ,i  dust  i" sing  and  has  a 

capacil  and  load  l  ton  in 

Jess  than  2  minutes. 

A  similar  machine  having  a  height 
of  9  feet  has  been  designed  for  hard 
Continuous  service,  weighs  about  4,4(10 
pounds  and  will  load  1  ton  of  sand  or 
stone  per  minute.     It  has  no  screens. 

A  portable  machine  of  the  belt  type 
is  provided  with  side  plates  forming  a 
wide  trough  enabling  it  to  carry  a  large 
quantity  of  bituminous  coal  or  other 
material.  The  three-ply  rubber  belt  is 
reinforced  on  the  conveying  surface 
and  travels  on  steel  tube  pulleys  with 
self  lubricating  bearings,  It  has  a 
screw  take-up  adjustment  and  is  light. 
strong  and  efficient. 

In  another  type  of  conveyor  made 
by  the  same  manufacturers  the  belt 
Is  on  troughing  rollers,  giving  it  a 
greater  capacity,  and  is  supported  on  a 
trussed  framework  of  structural  steel 
suspended  near  the  center  of  gravity  by 
a  chain  hoist  that  enables  it  to  be  set 
at  an\  required  elevation  and  inclina- 
tion. It  is  useful  for  unloading  cars. 
filling  high  storage  piles,  filling  stock 
bins  or  loading  wagons  or  trucks.  It  is 
made  in  lengths  of  25  to  60  feet  on 
centers   with  vertical   heights  up  to  23 


feet,  and  horizontal   reach  of  58   feet 
and  weighs  up  to  16,000  pounds. 
TEC   Till  OKfl 

Tec  trucks,  manufactured  by  the 
Terminal  Engineering  Company,  Incor- 
porated, are  sturdy,  powerful,  compact, 
small-size  trucks  designed  for  duty  on 
highways,  in  buildings,  yards  and  espe- 
cially for  terminal  service  and  for  han- 
dling large  quantities  of  merchandise 
rapidly  and  continuously  for  short  dis- 
tances, as  in  loading,  unloading,  trans- 
ferring and  storing. 

•  ial    provision    for   continuity   of 

and  the  elimination  of  waiting 

i. led  by  the  supplemental 

g    platforms   that   can  be  almost 

instantly   transferred  to  and   from  the 

truck  by  the  truck  itself,  enabling  the 

latter  to  be  constantly  in  motion  while 

the  cargoes  are   being  loaded  and  un- 

load<  d  without  loss  of  time. 

This  is  accomplished  by  making  the 
truck  with  a  low,  narrow  platform  with 
clearance  enabling  it  to  be  quickly  in- 
serted under  the  loading  platform, 
which  is  then  transferred  to  it  and 
carried  with  its  load.  The  loading  plat- 
form is  of  heavy  steel  and  wood  con- 
struction  with   or  without  rollers. 

The  truck  is  equipped  with  five  elec- 
tric motors  separately  driving  its  four 
carrying  and  steering  wheels  and  is 
lifting  jacks.  It  has  a  47%  x  122-inch 
platform  24  inches  high,  four  inde- 
pendent rubber  tired  wheels  built  with 
roller  beatings,  a  60-volt  24-cell  battery 
good  for  24  hours'  continuous  opera- 
tion, a  capacity  of  5,000  pounds  and  a 
if  %   mile  to  10  miles  per  hour. 

It  has  a  drum  controller,  automatic 
coupler,  and  efficient  brakes  and 
springs.  It  is  provided  with  electric 
lights  and  horn  and  has  elevating  load- 
ing and  unloading  jacks  with  9% -inch 
travel.  Among  the  numerous  special 
Eor   which   it   is  recommended   are 


the  transportation  of  dumping  buckets, 
elevating  loaders,  derricks,  doncrete 
mixers,  air  compressors,  tire  apparatus, 
etc. 


The  Arcadia  Body  Corp.  and  the  Ar- 
cadia Trailer  Corp..  both  of  Newark, 
X.  V..  issue  circulars  illustrating  many- 
different  types  of  truck  and  trailer 
bodies  with  open  and  closed  tops,  racks, 
platforms  and  dumping  apparatus  and 
with  these  combined.  They  also  show 
the  principal  details  and  structural  fea- 
tures of  the  Arcadia  trailers  and  revers- 
ible trailers  which  are  made  in 
4  and  5-ton  sizes  with  capacities  of  113 
to  150  cubic  feet  and  weights  of  from 
1,500  to  5,000  pounds.  The  trailers  are 
provided  with  special  drawbar  attach- 
ments so  that  one  or  more  trailers  at- 
tached to  a  truck  will  follow  exactly 
in  the  path  of  the  latter  without  any 
attention. 
ROGERS  VI. I.  STEEL  TRAILERS 
All-steel  trailers  manufactured  by 
the  Rogers  Brothers  Company  are 
made  in  2-wheel  and  4-wheel  types  with 
various  special  features.  They  are 
made  in  2,  3,  5.  7%  and  10-ton  sizes 
with  4-wheel  reversible  short-turn  gear 
type  and  in  the  same  sizes  of  4-wheel 
non-reversible  type.  The  2-wheel  semi- 
dump  tvpe  are  made  in  3.  5  and  7% -ton 
sizes,  as  is  the  semi-trailer.  There 
are  logging  trailers  with  a  capacity  of 
1,  3,  5,  7%  and  10  tons  on  the  axle 
and  dump  trailers  of  2.  2%  and  3-ton 
capacity.  The  model  ED  trailer  has  a 
special  platform  frame  with  clearance 
at  the  rear  for  the  dump  body  to  re- 
volve downward  through  and  cli 
it  till  the  lower  end  nearly  or  quite 
touches  the  gro 
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STEEL    BODIES    FOR    GARBAGE 

COI.I.Kt  Tll>\ 

The  city  of  Madison,  Wis.,  has 
placed  in  service  several  Winther 
chasses  fitted  with  garbage  bodies  and 
hydraulic  hoists  for  dumping  them  that 
were  manufactured  by  the  Heil  Co., 
Milwaukee.   Wis. 

These  particular  bodies  have  six 
covers.  The  front  four  o^en  at  the 
sides  and  the  rear  two  open  at  the 
back.  Adjustable  steps  on  either  side 
of  the  body  and  at  the  rear  make  it 
easy  to  load  the  body.  The  bodies  are 
thoroughly  welded  by  the  electric  proc- 
ess so  that  no  liquid  garbage  can  drip 
on  the  street.  The  tail  gate  is  hinged 
at  the  top  so  that  it  swings  outward 
when  released.  It  is  held  tightly  in 
place  with  four  wing  nuts.  Between 
the  tail  gate  and  '  the  body  rubber 
packing  is  placed  to  keep  it  tight.  If 
bodies  are  desired  without  covers,  loops 
are  provided  on  the  sides  so  that  a 
canvas  cover  can  be  tied  over.  It  fre- 
quently happens  that  bodies  are  made 
with  a  taper  at  the  rear  end,  i..  which 
case  the  tail  gate  is  not  necessary,  as 
tlie  bottom  of  the  body  tapers  or  slopes 
up  to  the  top. 

All  Heil  Co.  bodies  are  made  3 
inches  wider  at  the  rear  than  at  the 
front,  so  that  the  load  will  slide  out 
freely.  All  rivets  are  countersunk  and 
there  is  nothing  to  obstruct  the  flow  of 
material  whenever  the  body  is  elevated. 

The  Hydro  hoist  is  particularly 
adapted  for  this  kind  of  work  as  it  is 
mounted  under  the  body,  thus  permit- 
ting all  the  loading  space  t,i  be  util- 
ized. This  makes  it  possible  for  a 
bodj  to  lie  used  than  if  the 
hoisl  was  placed  just  back  of  the  cab. 
These  bodies  and  hoists  are  designed 
t,,  In-  mounted  on  any  make  or  model 
of  truck.  Tluy  are  neat,  durable  and 
sanitary  and  avoid  nuisance  in  trans- 
porting   offensive   materials. 

Cities  which  do  not  wish  to  buy 
expensive  equipment  can  purchase  light 
trucks  and  install  on  them  gravity 
bodies.  These  bodies  are  considerably 
higher  because  of  their  design ;  never- 
theless are  of  great  advantage  because 
they  can  be  easily  dumped.  Moreover, 
the  cost  is  very  slight  as  a  one  and 
om  -half  yard  body  costs  only  $120  plus 
the   war  tax. 


IARBAGE    I'.' 


INDUSTRIAL  NOTES 

D.  Henry  Bonner,  who  recently  re- 
signed from  the  Ford  Motor  Company, 
has  joined  the  Four-Wheel  Drive  Auto 
Co..  in  the  capacity  of  sales  manager. 

Sauerman  Bros.,  of  Chicago,  have 
arranged  with  Mr.  S.  D.  LeClair,  of 
San  Francisco,  to  take  over  the  manu- 
facturing and  selling  rights  of  his  pow- 
er drag  scraper.  This  gives  Saueramn 
Bros,  four  different  types  of  scrapers: 
the  "Crescent,"  "Type  C,"  "Excavator" 
and  "LeClair."  all  of  which  are  bottom- 
less and  thus  require  no  power  or 
mechanism  for  dumping. 

The  Equipment  Corporation  of 
America  is  to  erect  a  large  plant  for 
the  rebuilding  of  heavy  contractors' 
equipment  at  Maywood,  Ind.  Their 
present  plant  at  Chicago  will  be  con- 
tinued to  rebuild  hoisting  engines,  con- 
crete mixers,  pumps  ad  similar  small 
equipment.  This  will  give  the  Equip- 
ment Corporation  five  plants  in  all. 

The  Badger  Meter  Manufacturing 
Company,  of  Milwaukee,  Wis.,  has 
opened  a  district  sales  and  service  of- 
fice in  Kansas  City,  Mo.,  which  office 
will  be  in  charge  of  Charles  Stotler, 
western  sales  manager.  This  company 
will  be  represented  in  Arkansas  and 
Oklahoma  by  Charles  Barry,  anil  in 
Texas  and  Louisiana  by  Luke  L.  Bal- 
lard. 

The  Warren  Bituminous  Pavil 
of   Ontario,  has   removed   its   business 
offices  to  Toronto. 

William  S.  Turner  &  Co.,  Portland, 
Ore.,  has  been  organized  as  manufac- 
turers' agents  for  the  sale  of  equipment 
for  electric  railways,  lighting  and 
power  systems,  pumping  and  industrial 
plants,  to  make  investigations  and  re- 
ports ;  and  to  design  and  construct  pub- 
lic utility,  municipal  and  manufactur- 
ing works. 

The  Pittsburgh-Des  Moines  Steel 
Co..  Pittsburgh,  Pa.,  has  opened  an  of- 
fice in  Detroit,  in  charge  of  M.  P.  Cogs 
well,  to  handle  the  Michigan  and  north- 
western Ohio  territory. 

The  Hallidie  Machinerv  Co.,  of  Seat- 
tle. Wash.,  has  been  appointed  repre- 
sentative of  the  Conveyors  Corporation 
of  America,  Chicago,  to  handle  the  sale 
of  the  American  steam  conveyor  and 
the  American  trolley  carrier  in  Wash- 
ington and  Oregon. 

The  American  Engineering  Co.,  of 
Philadelphia,  Fa.,  manufacturers  of  the 
Taylor  stoker,  has  established  a  mid- 
western  service  station  at  Detroit. 
Mich.,  which  branch  will  carry  a  com- 
plete stock  of  parts  for  all  types  and 
sizes  of  Taylor  stokers. 

The  Bycrs  Machine  Co.,  of  Ravenna. 
I  Mi ii i.  has  opened  direct  sales  offices 
for  its  cranes  and  hoists,  one  at  New 
York  under  F.  W.  S.  Elmes.  district 
manager,  and  one  at  St.  Louis,  with 
Frank    E.   Miner   as   district   manager. 

1 1  onier  J.  Forsythe,  manager  on  the 
construction  division  of  tlte  engineer- 
ing department  of  the  Du  Pont  Com- 
pany, has  been  transferred  to  the  po- 
sition of  assistant  general  manager  of 
the  Hyatt  Roller  Rearing  Company, 
of  Newark,  N.  J. 


The  Western  Wood  Pipe  Publicity 
Bureau  has  opened  an  office  at  775-777 
Monadnock  building,  San  Francisco, 
Cal.,  in  order  to  follow  more  closely 
the  irrigation,  water  supply  and  other 
hydraulic  developments  of  that  section 
of  the  country,  and  to  provide  closer 
contact  with  the  California  companies 
it  serves. 

The  contractors'  equipment  line  of 
the  Clyde  Iron  Works  Sales  Co.,  of 
Duluth,  Minn.,  has  recently  been  placed 
with  Edelen  &  Co.,  Philadelphia,  the 
Queen  City  Supply  Co.,  of  Cincinnati, 
and  Waldo  Bros.  &  Bond  Co.,  of  Bos- 
ton. The  sales  territory  of  this  latter 
company  will  comprise  all  of  the  Xew 
England  states. 

The  Engineering  Business  Exchange 
has  just  opened  a  southwestern  branch 
at  Washington,  D.  C,  with  Marshall  O. 
Leighton,  consulting  enginer,  as  direc- 
tor. This  branch  will  have  especial 
charge  of  the  territory  from  Maryland 
to   Alabama,   inclusive. 


In  order  to  supply  complete  informa- 
tion to  contractors  for  all  New  York 
State  departments,  the  American  Surety 
Company  of  New  York  has  opened  a 
State  Surety  Bond  Bureau  at  148  State 
street,  Albany.  The  service  of  this  bu- 
reau will  be  to  furnish  without  cost  to 
its  clients  accurate  contract  news  from 
every  department  as  soon  as  the  in- 
formation is  made  available  to  the 
public, 

The  State  Surety  Bond  Bureau  will 
be  under  the  direction  of  Farrington 
Smith,  who  has  had  long  experience  in 
the  insurance  and  surety  fields.  The 
work  will  be  comprehensive,  covering 
not  only  construction  work  but  also 
supplies  of  every  kind.  Some  of  the 
services  of  the  bureau  will  be:  Daily 
bulletins  containing  notices  of  all  state 
calls  for  bids  on  purchases,  sales  and 
construction  work;  the  furnishing  of 
bidding  blanks  and  specifications  to  all 
contractors  interested:  telegraphic  no- 
tice of  bid  openings  and  awards ;  filing 
of  l.id  papers;  reporting  of  bid  open- 
ings, with  prices. 

While  a  few  of  the  state  depart- 
ments have  for  periods  sent  calls  for 
bids  to  contractors,  there  has  been  no 
way  of  getting  information  from  all 
departments  except  at  considerable  ex- 
pense in  keeping  a  representative  in 
Albany.  The  State  Suretv  Bond  Bu- 
reau will  in  effect  act  as  Albany  rep- 
resentative for  its  client  contractors, 
serving  them  in  every  possible  way. 

The  office  of  the  bureau  will  be  en- 
tirely distinct  from  the  Albany  branch 
of  the  American  Surety  Company, 
which  solicits  and  executes  surety 
bonds  of  all  kinds,  including  public 
official  and  depository  bonds  and  which 
is  located  at   100  State  street. 

ROM)    BUILDING    EQUIPMENT 

The  new  Materials  Handling  Division 
of  the  American  Society  of  Mechanical 
Engineers  reserved  sessions  for  the 
discussion  of  "Design  and  Construc- 
tion of  Machinery  for  Road  Building" 
at  the  society's  spring  meet  hi"  which 
was  held  at  Congress  Hotel,  rhicago. 
May  23-20.  Four  papers  treated  this 
problem  from  the  viewpoint  of  the  con- 
tractor, the  road  builder,  and  possible 
future  development  of  mechanical 
equipment   in   road   building. 
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World's  Longest  Tunnel  for  New  York's 

Water  Supply 

A  tunnel  more  than  eighteen  miles  long  under  the  Catskill  mountains,  is  being 
built  by  the  largest  city  in  the  country  to  supply  itself  with  the  largest  amount 
of  the  best  water.  The  engineers  in  charge  probably  constitute  the  largest,  old- 
est and  finest  organization  of  its  kind. 


The  Board  of  Water  Supply  of  New  York  City 
has  begun  construction  on  the  longest  tunnel  so 
far  built  for  any  purpose  whatever.  This  tunnel 
is  also  remarkable  because  of  its  purpose,  which 
is  to  compel  Schoharie  creek,  which  now  Hows 
northward  into  the  Mohawk  river,  to  reverse  its 
direction  of  How  and  discharge  its  waters  into  the 
\.shokan     reservoir,    miles     to     the     south     of     its 

SOUrCC 

The  Catskill  mountains  form  a  summit  in  the 
topography   of   eastern    New   York,    from    which 
ms  flow  to  the  south  and  easl  into  the  Hud- 
son, to  the  north  into  the   Mohawk  and  to  the 
west  into  the  Delaware  river. 


In  selecting  a  watershed  in  the  Catskills  for 
New  York's  water  supply  which  would  at  once 
provide  abundant  head  and  a  safe  and  economical 
location  for  a  reservoir,  the  Esopus  creek  was 
chosen  as  the  first  development,  and  the  Ashokan 
dam  was  built  on  this  creek,  from  which  a  supply 
is  brought  by  gravity  through  the  92  mill 
the  Catskill  aqueduct  to  the  city's  northern  boun- 
dary, The  Esopus  flows  south  and  east  into  the 
Hudson  and  the  natural  topography  of  the  land 
therefore  favored  this  scheme. 

The  supply  from  the  Esopus,  however,  will  be 
insufficient    for    man}-    more   years    of    the    city's 
growth.     In  fact,  the  city  for  the  past  four  years 


VIEW  OF  SHAFT  NO.  1.  LOOKING  NORTH 

THE  STRUCTURES  FROM  LEFT  TO  RIGHT  ARE  AS  FOLLOWS:  HEAD-FRAME  OVER  SHAFT;  COMPRESSOR   HOUSE; 

HOIST    HOUSE;   SWITCH    HOUSE   AND   TRANSFORMERS   AT  THE   EXTREME   RIGHT 
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has  been  using  more  than  the  safe  yield  from  this 
watershed.  Under  this  heavy  draft  the  Ashokan 
reservoir  has  on  several  occasions  been  greatly 
depleted,  although,  owing  to  the  unusually  heavy 
rainfall  of  the  past  spring,  it  was  on  May  18 
within  four  feet  of  the  overflow.  It  should  be 
said,  however,  that  water  is  being  wasted  from 
the  Croton  supply  (which  formerly  furnished 
New  York  with  most  of  its  water)  and  that  the 
combined  Catskill  and  Croton  supplies  will  suf- 
fice for  several  years  to  come.  (The  Croton  sup- 
ply is  being  wasted  in  preference  to  wasting  from 
the  Catskill  supply  because  of  the  more  favorable 


Board  of  Water  Supply  is  preparing  to  secure 
water  from  the  Schoharie  creek.  This  creek 
flows  away  from  the  city,  with  high  mountain 
peaks  of  the  Shandaken  range  between  it  and  the 
Esopus  watershed  and  the  Catskill  aqueduct  into 
which  the  Schoharie  water  is  to  be  lead.  The 
leading  of  the  water  from  the  north  side  of  the 
Shandaken  range  to  the  south  side  presented  only 
two  alternatives,  that  of  pumping  water  over  the 
range,  or  carrying  it  under  the  range  in  tunnel. 
'1  here  could  be  no  question  as  to  which  was  both 
the  safest  and  the  most  economical  in  ultimate 
cost,  and  a  tunnel  is  now  being  constructed  under 


THESE  TWO  \IEWS  GIVE  A 
GOOD  IDEA  OF  THE  TUNNEL.  THE 
UPPER  (>XE  SHOWS  THE  TIMBER 
BENTS  AND  LAGGING  RESTING 
UPON  THEM.  THIS  TIMBERING 
IS  KEPT  UP  CLOSE  TO  THE  HEAD- 
INC..  THE  MEN  SEEN  IN  THE 
BACKGROUND  ARE  PLACING  DRY 
PACKING  ABOVE  HE  LAGGING. 
BEYOND  THEM  ARE  MEN  DRILL- 
IXC,  THE  TOP  BENCH.  A  BOTTOM 
HEADING  WAS  THEN  BEING  CAR- 
RIED 35  FEET  IX  ADVANCE  OF 
THE  TOP   BENCH. 

IN  THE  FOREGROUND  ARE 
SHOWN  THE  1  1-4  INCH  SQUARE 
IRON  PIXs  ON  WHICH  THE  TIM- 
BERS   REST. 


IN  THE  LOWER  VIEW  IS  SHOWN 
AN  END  VIEW  OF  THE  TIMBER 
ING  TAKEN  FROM  THE  MICK 
PILE.  THE  MEN  SHOWN  ARE 
PLACING  DRY  PACKING  ABOVE 
THE  TIMBERING,  WHICH  IS 
ABOUT  15  FEET  FROM  THE  FACE 
OF  THE  TOP   BENCH. 

THIS  TIMBERING  IS  ENTIRELY 
OUTSIDE  THE  LIMIT  OF  THE 
TUNNEL  LINING  AND  WILL  BE 
LEFT  IX  PERMANENTLY.  IT  HAS 
NOT  YET  BEEX  DECIDED  WHE- 
THER OR  NOT  THE  DRV  PA(  KING 
WILL  BE  GROUTED  AFTER  THE 
(  mil'I.I.I  li  IN  OF  THE  LINING. 


head  of  the  latter  and  also  because  of  the  rainfall 
conditions  that  have  prevailed  for  the  past  18 
months.  Within  comparatively  few  years,  how- 
ever, these  combined  supplies  will  fail  to  be  suf- 
ficient for  the  population  of  the  city,  which  is  in- 
creasing at  the  average  rate  of  more  than  150.000 
persons  a  year  or  about  20,000,000  gallons  a  day, 
and  it  is  therefore  imperative  that  an  additional 
supply  be  provided.  For  the  past  five  years  the 
consumption  of  water  has  been  increasing  at  the 
average  annual  rate  of  32,000,000  gallons  daily. 
In  order  to  obtain  this  additional  supply,  the 


the  Shandaken  range  for  bringing  Schoharie  wa- 
ter into  Esopus  creek.  The  Schoharie  water  will 
be  discharged  into  the  creek  several  miles  above 
the  Ashokan  dam  and  will  flow  down  the  bed  of 
the  creek  into  the  Ashokan  reservoir. 

This  reservoir  was  originally  designed  and  con- 
structed with  capacity  sufficient  to  store  the  wa- 
ters of  the  Schoharie  as  well  as  of  the  Esopus, 
and  the  aqueduct  was  also  designed  with  capacity 
for  carrying  the  combined  yield. 

One  of  the  questions  interesting  fishermen  on 
the  engineering  corps  of  the  water  board  is  pre- 
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sented  by  the  fact  that,  while  the   Bsopus  1-  a 
famous  trout  stream,  the  Schoharie  ia  well  stock- 
ed with  bass  and  it  is  to  be  expected  that  I 
bass  will  travel  through  the  tunnel  and  find  their 

way    into   the   Esopus  creek. 

The  tunnel  under  the  >handaken  ran- 
known  as  the  Shandaken  tunnel.  As  originally 
planned  by  the  Burr-Hering- Freeman  report,  this 
tunnel  would  have  been  about  10  miles  long.  In 
endeavoring  to  find  a  suitable  site  for  a  dam 
across  the  Schoharie,  successivi  positions  from 
point  to  point  down  the  Schoharie  creek  were  in- 
vestigated until  finally  one  was  located  at  Gilboa, 
about  8  miles  below  the  original  tentative  loca- 
tion.   This  increases  the  length  of  tunnel  to  some- 


01  the  Schoharie  development.     The  ba-m  of  the 

Schoharie  reservoir  does  not  rise  to  a 

or  low  places  requiring  dikes  to  prevent  tl 

•  ape  of  the  water,  as  does  the  Ashokan  reservoir. 

The  reservoir  will  have  a  total  storage  of  only 

22,000,000.000  gallons  and  will  b< 

diversion   reservoir  and   an   equalizing  reservoir 

for  temporary   storage  of  flood   water-   than  for 

long-time  storage  of  the  water,  the  latter  service 

being  performed  by  the  Ashokan  reservoir.    The 

Schoharie     reservoir     will     therefore     ordinarilv 

contain  only  a  small  proportion  of  its  22,000,000,- 

000  gallons  capacity,  the  Schoharie  water  flowing 

continuously  through  the  Shandaken  tunnel  into 

the  Ashi  ikan  reservoir. 


TUNNEL  HEADING   SOUTH   OF   SHAFT   NO.  6 

DRILL!    G     '         nil      SOUTH     TUNNEL.      THE     ENTIRE    section    rs  nRILLE!     HER]      VT  ONE  TIME,  USING  FIVE 
"WATEB    LEYNER"    DRILLS  MOUNTED  ON    fWO  VERTICA1    COLUMNS 


thing  over  18  miles  95,530  Eeet  thus,  of  course. 
adding  considerably  in  the  cost.  In  compensa- 
tion, however,  it  considerably  increases  the  area 
of  watershed  above  the  dam  and  consequently  the 
amount  of  water  which  can  be  obtained.  I  he 
dam  now  under  construction  at  Gilboa  is  known 
as  the  Gilboa  dam.  The  area  of  watershed  above 
the  dam  is  314  square  miles,  which  is  57  miles 
greater  than  that  of  the  Esopus  shed,  tributary  to 
the  Ashokan  reservoir. 

These   two   features,   the   Gilboa   dam    and   the 
Schoharie  tunnel,  constitute  practically  the  whole 


Construction  upon  the  Gilboa  dam  is  well  un- 
der way.  and  that  of  the  Shandaken  tunnel  has 
progressed  to  a  total  excavation  of  approximately 
five  miles.  The  construction  of  the  dam  will  be 
described  in  a  later  article.  The  present  will  be 
confined  to  work  upon  the  tunnel. 

Tin:    SHANDAKEN    TUNNEL 

The  hydraulic  gradient  of  the  tunnel  falls  4.0 

feet  per  mile,  and  the  tunnel  follows  this  through 
the  greater  part  of  its  length.  In  order,  however, 
to  keep  it  throughout  in  solid  ledge  rock,  the  first 
18,000  feet  is  below  the  gradient  and  consequent- 
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ly  under  pressure.  More  than  150  borings  were 
taken  along  the  proposed  line  of  the  tunnel  to 
determine  the  nature  and  depth  of  the  rock  below 
the  ground  surface.  They  showed  the  rock  to 
be  of  sandstone  and  shale  throughout  the  entire 
route  of  the  tunnel,  and  in  most  places  for 
several  hundred  feet  above  the  tunnel  gradient. 
Near  the  north'  end,  however,  the  borings 
revealed  a  pre-glacial  gorge  crossing  the  line,  and 
the  drop  in  the  tunnel  grade  referred  to  was  made 
to  provide  a  roof  of  solid  rock  above  the  tunnel, 
which  roof  is  at  least  70  or  80  feet  thick  at  the 
lowest  point  of  the  gorge.  This  drop  brings  the 
tunnel  about  135  feet  below  the  hydraulic  gra- 
dient. 

Near  the  south  end  the  tunnel  dips  so  as  tn 
bring  its  roof  slightly  below  the  hydraulic  gra- 
dient, forming  a  "running  trap'';  the  object  being 
to  cut  off  access  to  the  tunnel  from  the  end  and 
to  prevent  wind  blowing  into  it. 

The  rock  strata  throughout  the  entire  length 
of  the  tunnel  are  apparently  continuous,  and  dip 
downward  toward  the  south  at  an  angle  of  ap- 
proximately 5  degrees  with  the  horizontal,  meas- 
ured along  the  line  of  the  tunnel. 

The  gravity  section  of 
the  tunnel  is  approxi- 
mately horseshoe  shape 
with  a  maximum  hori 
zontal  diameter  of  10 
feet  3  inches  and  a  maxi- 
mum vertical  diameter 
of  11  feet  6  inches. 
Where  below  hvdran'ic 
gradient  the  shape  of 
the  tunnel  is  slightly 
modified  by  rounding  the  lower  corners,  pro- 
ducing a  section  considered  to  be  a  little 
stronger  to  resist  internal  pressure.  On  account 
of  the  horizontal  stratification  of  the  rock,  the 
roof  is  made  Hatter  than  is  generally  found  in 
horseshoe  sections.  The  capacity  of  the  tunnel 
is  calculated  at  <>00.000.000  gallons  a  day  with  a 
velocity  of  (low  of  8.7  feet  per  second  or  5.9  miles 
per  hour. 


IX  THE  NORTH  TUNNEL  AT 
SHAFT  NO.  6.  "MYERS  WHALEY 
NO  4"  TYPE  MUCKING  MACHINE 
READY  FOR  OPERATION  BY  A  20- 
HORSEPOWER.  220-VOLT,  60-CYCLE, 
49-AMPERE.  CONTINUOUS  MOTOR. 
THE  MUCKING  MACHINE  CON- 
SISTS OF  A  SMALL  SHOVEL 
WHICH  THROWS  THE  MUCK  ONTO 
AN  ENDLESS  BELT  CARRYING  IT 
TO  THE  REAR  WHERE  IT  FALLS 
INTO  THE  MUCK  CARS.  IT  IS 
POSSIBLE  WITH  THIS  MACHINE 
TO  LOAD  A  1  1-2  CUBIC  YARD  CAR 
IN  ABOUT  TWO  MINUTES.  THE 
MOTOR  IS  UNDER  THE  ENDLESS 
BELT.  THE  VIEW  IS  TAKEN 
FROM  THE  TOP  OF  THE  MICK 
PILE. 


The  alignment  of  the  tunnel  is  not  straight, 
but  winds  somewhat  from  a  bee-line  in  order  to 
take  advantage  of  favorable  notches  in  the  hills 
for  the  location  of  shafts.  There  are  seven  shafts 
along  the.  line  of  the  tunnel,  a  portal  at  the  south 
end,  and  an  intake  shaft  at  the  north  end  about 
mid-length  of  the  Schoharie  reservoir.  These 
shafts  vary  in  depth  from  320  feet  in  shaft  Xo.  2 
to  630  feet  in  shaft  No.  5,  except  that  the  intake 
shaft  has  a  depth  of  only  175  feet. 

The  shafts  all  have  permanent  lining  and  will 
be  covered  with  a  stone  head  house.  This  will 
furnish  access  to  the  tunnel  at  intervals  of  1^4  to 
2^4  miles,  for  inspection  or  repair.  At  the  intake 
shaft  will  be  a  head  house  nearly  200  feet  long, 
containing  the  residence  of  the  keeper  and  appli- 
ances for  operating  the  screens,  and  the  valves 
controlling  the  intake  openings,  which  are  located 
to  draw  from  two  levels. 

As  a  result  of  studies  in  economical  working 
based  on  progress  actually  obtained  and  on  the 
requirements  as  to  the  time  of  the  completion  of 
the  entire  tunnel,  the  contractor  is  not  working 
the  tunnel  from  shaft  Xo.  2.  but  plans  to  connect 
between  shafts  Xo.  1  and  No.  3  ;  unless  delays  in 
tunneling  should  make  it  necessary  to  increase 
the  number  of  headings  in  order  to  complete  the 
work  within  the  time  limit.  He  also  decided  not 
to  work  the'  tunnel  from  the  south  portal,  but 
to  complete  the  south  end  of  the  tunnel  from 
shaft   Xo.  7. 

CONSTRUCTION    METHODS 

The  contract  for  the  entire  tunnel  was  awarded 
to  the  Degnon  Contracting  Company,  but  last 
November  this  company  assigned  the  work  to  the 
Shandaken  Tunnel  Corporation,  which  is  now 
carrying  it  on.  The  contractor  has  approximate- 
ly $1,000,000  invested  in  plant  for  this  work,  lo- 
cated chiefly  at  the  shafts  and  in  the  tunnel.  The 
rock  and  other  conditions,  except  depth  of  shaft, 
being  practically  the  same  throughout  the  work, 
both  plant  and  methods  are  practically  the  same 
at  each  shaft  and  heading,  except  for  shaft  Xo.  b, 
which  will  be  referred  to  later. 
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The  total  depth  of  the  seven  shafts  is  3,238 
feet.  The  shafts  are  Lined  with  concrete  and  are 
It  feet  in  diameter.  The  excavation  required  re- 
moving about  8  cubic  yards  of  rock  per  vertical 
foot,  or  a  total  of  27,000  cubic  yards  for  all  the 
shafts.  The  shaft  sinking  was  done  by  the  S.  J. 
Harry  Company. 

The  theoretical  excavation  for  the  tunnel  is  5.7 
cubic  yards  per  linear  foot,  nr  a  total  of  505,000 
cubic  yards.  However,  where  the  engineers  de- 
i  ide  i"  place  permanent  roof  timbering  above  the 
lining,  the  excavation  is  increased  to  approxi- 
mately 7  cubic  yards  per  linear  foot. 

The  rock  in  the  tunnel  has  not,  in  general  stood 
up  as  well  as  was  expected  and  it  now  seems  prob- 
able that  about  30  per  cent  will  require  timbering. 

The  rot  k  breaks  well  to  line  so  that  there  is  little 
unnecessary  material  removed  beyond  the  desig- 
nated excavation  limits. 
Work  has  progressed  over  one  mile  north  from 

shaft  No.  1  and  to  varying  distances  from  the 
other  five  shafts,  the  tunnel  not  being  worked  at 
all  from  shaft  No.  2,  as  before  stated. 

In  all  except  shafts  No.  4  and  No.  •>  the  tunnel- 


ing is  done  by  top  heading  and  bench.  Ai  shaft 
Xo.  4  the  bottom  heading  and  top  bench  m 
i-  being  employed.  k  is  sufficiently  s 

that  it  is  not  probable  that  any  lining  will  b( 
until  after  the  entire  completion  of  work  at  a 
In  the  ground  that  docs  not  require  supporl 
ress  is  at  the  rate  of  about  14  feet  a  day  at 
heading.     In  general.  10  line  holes  are  drilled  and 
X  relief  holes,  all  8  feet   deep,  and  6  cut  hol( 
9  feet  deep.     The  holes  are  tired  at  7  in  the  morn- 
ing and  5  or  0  in  the  evening,  the  work  being  car- 
ried on  in  two  shifts  a  day. 

I  he  work  is  under  the  immediate  charge  of 
George  G.  Honness  as  department  engineer,  J. 
Waldo  Smith  being  chief  engineer  of 
of  Water  Supply  and  'I  haddeus  Merriman  deputy 
chief  engineer.  The  work  is  divided  into  three 
sections,  each  in  charge  of  a  division  engineer. 
The  Allaben  or  southern  division  is  in  charge  of 
(has.  M.  Clarke;  Wm.  B.  Hunter  is  in  charge  of 
the  Prattsville  or  northern  division  of  the  tunnel. 
and  James  A.  Guttridge  is  division  engineer  of 
the  Cilboa  division. 

{To    lie    Continued) 


IN  THE  SHANDAKEN  TUNNI 
On  the  left  is  the  6-inch  ventilating  pipe  running  nearlv  t.i  i 
On  the  right  is  a  2-inch  pipe  carrying  water  Eroni  the  compress., 
of  muck  cars  hauled  hy  a  "General  Electric"  locomotive  having  t 
has  48  cells.  Above  this  is  an  instrument  platform  with  brass  sc 
which  carries  the  lights  and  furnishes  the  power  to  the  mucking 
steps  down  the  voltage  to  110  volts.  This  furnishes  power  for  the 
There  is  also  a  small  transformer  about  5(10  feet  from  the  shaft 
batteries  of  the  electric  locomotive.  The  three  lower  wires  shown 
shaly    sandstone. 


NEAR   F 


SHAFT  X().  1 


drills. 


e  heading.  Beside  this  is  a  4-inch  pipe  furnishing  air  to 
house  to  the  "Water  Leyner"  drills.  In  the  foreground 
o  5  horsepower,  direct-connected,  110-volt  motors;  the  storage  battery 
e  showing  in  the  roof.  The  wires  shown  are  a  220-volt,  .Mine  system 
achine  About  5<*1  feet  from  the  heading  is  a  small  transformer  which 
fhts  in  the  heading,  the  rest  of  the  lights  being  on  a  220-volt  line. 
hich  steos  down  t lie  voltage  to  110  volts  for  char-ing  the  storage 
re   "dead"   and   will    be   removed.     The   rock   is  a   hard   gray    shale   3nd 
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Relations  Between   Rainfall  and  Rnnoff 


Conclusions  derived  from  investigations  and  studies  conducted  by  the  Miami 
Conservancy  District.  Effects  of  surface  slope,  intensity  of  precipitation, 
absorption    by   vegetation,    soil   storage    cultivation,    evaporation    and  .other 

phenomena. 


Of  the  several  most  valuable  treatises  on  the 
technical  features  studied  in  connection  with  the 
flood  control  work  of  the  Miami  Conservancy 
District,  the  latest  (which  has  just  appeared)  is 
entitled  "Rainfall  and  Run-off  in  the  Miami  Val- 
ley." This  report  was  prepared  by  Ivan  E.  Houk, 
district  hydrographer. 

It  discusses  the  rainfall  and  run-off  records  for 
the  valley,  experiments  on  run-off  and  soil  mois- 
ture conducted  at  Moraine  Park,  experiments  with 
artificial  rain  (sprinkling)  there  and  at  Taylors- 
ville,  rainfall  and  run-off  during  the  1913  and  later 
floods:  and  finally  the  plan  employed  by  the  dis- 
trict engineers  for  forecasting  floods. 

A  brief  summary  of  the  conclusions  as  to  rain- 
fall and  run-off  relations  arrived  at  as  a  result 
of  these  studies  is  given  in  the  report  in  the  fol- 
lowing words: 

Rainfall  and  run-off  relations  have  been  studied 
extensively  during  recent  years.  While  more  or 
less  progress  has  been  made,  in  methods  of  in- 
vestigation as  well  as  in  final  results,  the  prob- 
lem is  still  far  from  a  complete  solution.  Early 
investigators  frequently  tried  to  express  run-off 
as  a  percentage  of  rainfall ;  more  recently  run-off 
has  been  considered  as  a  residue  remaining  after 
the  various  losses  are  supplied.  This  was  un- 
doubtedly a  step  in  advance,  since  run-off  is, 
essentially,  a  residue  remaining  after  the  de- 
mands of  evaporation,  transpiration,  and  deep 
seepage  are  filled.  However,  these  quantities, 
themselves,  are  so  variable  and  are  affected  by 
so  man}-  factors  that  no  simple  accurate  formulas 
for  their  calculation  can  be  developed.  It  must  be 
recognized  that  there  is  no  simple  relation  be- 
tween rainfall  and  run-off  and  that  run-off  can 
he  determined  from  rainfall  within  narrow  limits, 
only  after  very  careful  study  of  all  existing  data 
by  experienced  hydraulic  engineers.  Even  then 
the  results  may  be  considerably  in  error. 

It  will  be  valuable  to  point  out  briefly  the  more 
general  conclusions  regarding  rainfall  and  run-off 
relations  in  the  Miami  valley,  which  seem  to  lie 
justified  by  the  data  collected. 

The  Moraine  Park  records  show : 

1.  That  variations  in  surface  slope  are  of  much 
less  importance  as  affecting  run-off  than  are  vari- 
ations in  vegetable  cover. 

2.  That  intensity  of  precipitation  has  an  im- 
portant effect  on  the  occurrence  and  amount  of 
surface  run-off. 

3.  That  during  the  summer  months  rainfall 
seldom  percolates  to  such  depths  that  it  is  not 
raised  again  by  capillarity  or  by  root  action  and 

I   or   transpired   back  into   the  atmos- 
phere. 


4.  That  storage  in  the  surface  soil,  filled  dur- 
ing winter  rains,  furnishes  about  5  inches  of  wa- 
ter to  the  summer  evaporation  and  transpiration 
requirements. 

The  sprinkling  experiments  (rainfall  effects 
produced  artificially  by  sprinkling)  show: 

5.  That  the  rate  of  surface  run-off  increases 
as  the  rate  of  precipitation  increases,  the  former 
being  directly  proportional  to  the  latter  when  the 
surface  soil  is  saturated. 

6.  That  the  rate  of  percolation,  when  the  sur- 
face soil  is  saturated,  increases  as  the  rate  of  rain- 
fall increases,  the  variation  being  according  to  a 
straight  line  equation  and  the  rate  of  increase 
being  proportionally  greater  for  loose  loamy  soils 
than  for  heavy  clay  soils. 

7.  That  cultivation  has  a  relatively  important 
effect  in  reducing  the  amount  of  surface  run-off. 

The  studies  of  annual  run-off  show : 

8.  That  annual  evaporation,  including  tran- 
spiration, is  not  constant,  but  varies  with  the  sea- 
sonal distribution  and  amount  of  rainfall,  as  well 
as  with  other  meteorological  factors,  the  varia- 
tion for  the  drainage  area  above  Dayton  being 
slightly  greater  than  the  variation  in  annual 
rainfall. 

9.  That  annual  run-off  is  much  more  variable 
than  either  annual  rainfall  or  annual  evaporation. 

10.  That  annual  surface,  or  flood,  run-off  is 
much  more  variable  than  the  annual  low  water. 
or  ground  water,  run-off,  the  variations  in  total 
annual  run-off  being  caused  primarily  by  the  vari- 
ations in  surface  run-off. 

11.  That  the  character  and  condition  of  the 
soil  influences  run-off  to  a  greater  extent  than 
has  been  generally  recognized,  and  next  to  rain- 
fall is  the  most  important  factor  affecting  run-off. 

The  studies  of  storm  rainfall  and  flood  run-off 
show  : 

12.  That  the  total  retention  during  similar 
storms  is  greater  in  the  summer  than  in  the 
winter. 

Some  of  the  above  conclusions  are  simply  con- 
firmations of  recognized  laws.  Others,  however, 
such  as  number  6,  relating  to  the  rate  of  perco- 
lation, are  new. 

It  is  believed  that  the  sprinkling  method  of  in- 
vestigating  rainfall  and  run-off  relations  offers 
distinct  possibilities:  and  it  is  hoped  that  other 
investigators  will  try  this  out  in  different  parts 
of  the  country  and  on  different  soils.  Of  course 
whenever  sufficient  funds  are  available  it  would 
he  desirable  to  install  lysimeters  so  that  the  per- 
colation can  be  directly  measured.  Such  experi- 
ments  might  be  taken  up  by  senior  or  graduate 
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students  at  the  various  technical  colleges.  Per- 
sons desiring  tq  pursue  the  matter  might  secure 
rainfall  and  run-off  data  for  different  soils,  at  dif- 
ferent seasons  of  the  year,  with  different  surface 
co  Mings,  and  in  different  stages  of  cultivation. 
I  lata  might  also  be  secured  on  the  intensity  and 
duration  of  precipitation  which  will  cause  sur- 
face  run-off  to  begin  on  different  soils,  covered 
with  different  growing  crops  in  different  stages 
of  growth.  Engineers  engaged  on  projects  re- 
i |iining  a  knowledge  of  rainfall  and  run-off  rela- 
tions can  probably  secure  valuable  information 
in  a  few  months  by  such  methods. 

Better  information  regarding  variations  in  soil 
absorption,  percolation,  evaporation,  and  transpir- 
ation caused  by  variations  in  soil  texture,  soil 
moisture,  temperature,  rainfall,  surface  condi- 
tions, and  so  forth,  will  be  of  material  assistance 
in  studies  of  flood  run-off  and  storm  rainfall. 
Probably  future  studies  of  the  relation  between 
rainfall  and  run-off  will  give  better  results  if  the 
tl 1  run-off  and  low  water  run-off  are  consid- 
ered separately,  even  though  the  division  between 
the  two  may  have  to  be  more  or  less  arbitrarily 
made.  This  should  be  especially  true  where  the 
flood  run-off  constitutes  a  large  proportion  of 
tin  total  and  is  as  variable  as  it  is  in  the  Miami 
Valley. 

Records  of  total  rainfall  and  run-off  should  be 
published  whenever  possible,  since  such  informa- 
tion always  is  valuable  to  hydraulic  engineers. 
From  a  large  accumulation  of  such  records  cer- 
tain generalizations  sometimes  can  be  made. 
\\  here  the  records  are  of  long  duration  they  fur- 
nish valuable  data  for  studies  of  abnormally  dry 
and  wet  years  as  well  as  of  the  general  variations 
in  total  amounts.  However,  such  data  are  of 
limited  application  in  that  they  include  the  cumu- 
lative effects  of  the  different  fundamental  laws 
affecting  these  phenomena,  and  it  is  doubtful 
whether  a  detailed  stud]  of  such  records  will  in- 
dicate very  definite  relations  between  the  two 
which  can  be  blindly  applied  to  other  drainage 
areas. 


Concrete  Injured   in  Transit 

Although  the  mixing  of  concrete  for  highways 
and  pavements  at  a  central  plant  and  distributing 
it  with  trucks  or  cars  has  many  theoretical  ad- 
vantages, there  are  possible  disadvantages  also, 
and  this  method  should  be  undertaken  with  care 
and  good  judgment  and  the  details  should  be 
carefully  approved  and  operations  continuouslj 
inspected  to  insure  good  results.  Notable  suc- 
cesses have  been  attained  in  several  places,  as  for 
-  sample  in  Philadelphia,  as  illustrated  a  few 
months  ago  in  these  columns,  where  satisfactory 
mixing  and  placing  of  concrete  was  described  for 
work  for  which  the  contractor  established  a  cen- 
tral storage  and  mixing  plant,  and  hauled  the  wet 
concrete  five  miles  in  automobile  trucks,  deposit- 
ing it  in  good  condition  with  little  or  no  tendency 
to  set  before  it  was  placed  in  sub-grade. 

If  the  concrete  is  not  mixed  to  the  proper  con- 
sistency, if  it  is  not  well  mixed  or  if  the  time  of 
transportation  is  too  long,  it  may  either  become 
set  before  it  is  put  in  place,  or  it  may  be  subject 


to  serious  segregation.    Both  of  tl    -  befell 

concrete  being  used  for  highway  construction  on 
Federal  Aid  Project  2  in  Illinois,  where  it  was 
necessary  in  som.  _rated 

portions  of  hardened  concrete  from  th  truck 
with  pickaxes,  involving  a  considerable 
time  and  delay  to  the  work 

the  material.  Such  difficulties  can  be  obviated 
by  proper  mixing,  transportation  and  rapid 
operation. 


Water     Works     Reports 

and  What  They  Should 

Contain* 


By  R.  E.  Mi  Donnellt 


Why  a  report  should  be  made;   what   its 
appearance  and  contents  should  be.   Its  ad- 
vertising and  educational  value. 


Some  water  works  superintendents  and  occa- 
sionally city  officials,  may  question  the  value  of 
a  water  works  report  and  doubt  if  it  is  money 
well  spent.  The  answer  to  this  question  is  sim- 
ple.    It  depends  upon  the  report. 

Water  works  reports  reflect  exactly  what  the 
superintendent  or  manager  is.  Invariably  a  good 
superintendent  issues  a  good  report.  When  one 
examines,  as  I  have  recently,  a  report  that  con- 
tained page  after  page  of  fire  hydrant  locations 
and  another  where  pages  were  devoted  to  statis- 
tics fifteen  to  twenty  years  old,  it  doesn't  require 
an  efficiency  expert  to  figure  out  the  loss  and 
waste  of  time  and  money  by  issuing  such  a  docu- 
ment. The  printer's  proofreader  was  probably 
the  only  person  who  read  the  entire  document. 
My  criticism  of  water  works  reports  comes  from 
reading  them  and.  therefore,  from  the  standpoint 
of  the  consumer,  I  am  going  to  briefly  mention 
a  few  features  of  reports  that  have  made  them 
especially  interesting  to  me. 

Why  Should  a  Report  Be  Made? — a  water 
plant  is  one  of  the  chief  assets  of  a  city;  in  value 
it  ranks  well  toward  the  top  of  all  the  city  in- 
vestments, whether  owned  by  the  city  or  com- 
pany. The  success  and  continued  operation  of  all 
other  industries,  factories,  etc.,  are  dependent  en- 
tirely upon  the  water  works.  The  health,  growth 
and  prosperity  of  the  city  are  entirely  dependent 
upon  the  purity  and  cleanliness  of  its  water  sup- 
ply. Its  customers  extend  over  the  entire  city, 
its  commodity  sold  is  standardized  and  is  of  one 
quality.  When  city  owned,  every  citizen  of  the 
town  is  a  stockholder  and,  therefore,  a  report  to 
the  public  is  due  them  and  the  public  further  has 
a  right  to  demand  a  real  water  works  report,  in 
keeping  with   the  importance  of  the  utilitv. 

Appearance  of  Report. — Reports,  like  people, 
are  often  judged  by  appearances  and,  therefore, 
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it  should  have  an  attractive  cover  and  be  of  a 
good  quality  of  paper  and  printing.  Like  a  girl's 
skirt,  it  should  be  long  enough  to  cover  the  sub- 
ject, yet  short  enough  to  be  interesting.  The  pic- 
tures accompanying  a  magazine  article  always 
produce  a  desire  to  read  the  article  and  photo- 
graphs and  cuts  should  be  freely  used  to  relieve 
the  monotony  in  printing  and  statistics. 

What  It  Should  Contain. — A  brief  historical 
sketch  giving  date  of  purchase  or  date  when  built 
and  the  present  value  of  the  property,  is  always 
of  interest  to  new  customers. 

Statistics  themselves  are  rarely  read  by  the  lay- 
man and  these  should  be  converted  into  graphical 
diagrams  which  are  understood  at  a  glance. 

A  concise  tabulation  of  operating  costs,  annual 
revenue,  fuel  costs,  increase  in  number  of  con- 
nections, etc.,  shown  both  by  figures  and  graph- 
ical charts,  are  always  interesting,  but  these 
should  not  cover  more  than  a  ten-year  period,  as 
old  statistics  are  of  little  interest  or  value. 

A  population  curve  and  water  consumption 
curve  are  always  well  worth  the  making,  as  they 
show  what  future  provision  for  growth  should  be 
made. 

A  plain  statement  from  health  authorities  re- 
garding purity  of  water  with  percentage  of  bac- 
teria removed,  with  cuts  or  illustrations  of  bac- 
terial comparison  of  raw  water  and  treated  water, 
is  the  best  kind  of  advertising  a  report  can  con- 
tain, for  one  must  not  forget  that  his  business  is 
selling  water  and  the  reports  help  sell  the  cus- 
tomer. 

People  always  like  to  know  how  their  money  is 
spent  and  a  graphical  diagram  showing  what  part 
of  a  dollar  goes  for  interest,  labor,  fuel  and  opera- 
tion is  enlightening. 

Illustrations  showing  losses  by  leaky  faucets, 
bad  plumbing  and  unregulated  flush  tanks  or  sew 
ers  are  helpful  in  bringing  about  reforms.  Show- 
ing customers  how  much  their  own  bills  could  be 
reduced  by  eliminating  all  wastage  is  convincing. 

The  reduced  pumpage,  reduced  fuel  or  power 
bills  and  increased  revenue  by  universal  meter 
system  are  features  that  can  and  should  be  shown 
in  every  water  works  report,  for  even  in  this  en- 
lightened day  we  find  a  few  communities  who 
still  sell,  or  rather  give  water  away,  without 
meter  measurement.  The  city,  corporation  or 
individual  doesn't  exist  that  can  make  a  success 
of  selling  any  commodity  without  measurement 
of  the  amount  sold. 

The  report  should  show  or  account  for  the  loss 
between  water  delivered  and  water  sold  and  if 
this  doesn't  show  a  yearly  improvement,  some- 
thing is  radically  wrong  and  needs  correction. 

A  water  works  plant  is  never  finished  or  com- 
pleted and  the  needed  extensions,  betterments 
and  improvements  ought  always  be  prominently 
shown  in  a  report,  then  there  are  no  shocks  or 
surprises  and  if  bonds  are  needed  there  is  nothing 
gained  by  concealing  the  fact.  Show  in  the  report 
why  the  improvements  are  needed  and  what  ad- 
vantages and  results  will  be  gained  by  them. 

Every  report  ought  to  show  the  cost  of  deliver- 
ing water  per  1,000  gallons,  including  interest, 
depreciation,  sinking  fund  reserve,  etc.     This  in- 


fore  the  public  their  needs  and  caused  a  keen  in- 
terest in  their  own  utilities.  Extracts  from  re- 
ports are  desired  by  the  local  papers  and  should 
be  given  them.  Send  each  customer  one  by  the 
meter  reader  or  hand  them  out  by  the  window  col- 
lector. Exchange  your  reports  with  the  officials 
of  other  cities  of  your  state. 

The  water  works  plant  is  the  chief  asset  of  the 
city  but  there  is  lack  of  general  knowledge  con- 
cerning it,  a  fault  that  we  can  largely  correct  by 
getting  out  and  presenting  a  genuinely  interesting 
report.  Whether  it  pays  or  not  depends  on  the 
report  and  its  presentation. 

provements,  as  a  basis  for  argument  for  equal- 
izing rates  or  in  securing  a  raise  of  rates  it  is  of 
much  value. 

A  report  to  be  of  any  value  must  be  interesting, 
for  if  not  interesting  it  will  never  be  read.  The 
author  of  the  report  or  some  water  works  official 
should  personally  present  a  resume  of  his  report 
before  every  civic  organization  of  the  town,  not 
omitting  the  women's  clubs. 

In  Glasgow,  Scotland,  which  city  prides  itself 
on  being  the  best  governed  city  in  the  world,  the 
head  of  each  utility  or  department  is  required 
to  give,  at  mass  meeting,  a  public  accounting  of 
his  utility.  For  example,  the  water  department 
head  gives  the  workings  of  the  department,  its 
needs,  etc.  I  listened  one  night  to  an  address  by 
Thos.  Melvin,  manager  of  the  sewerage  depart- 
ment, on  the  subject  of  "The  Cleansing  of  the 
Clyde  River."  He  told  how  the  Clyde  river  had 
been  transformed  from  a  foul  sewer-like  stream 
to  a  beautiful  river  abounding  in  fish  and  lined 
with  house  boats.  The  lecture,  or  really  his  re- 
port, was  illustrated  with  slides  and  was  of  much 
interest.  These  reports,  thus  presented,  kept  be- 
formation  is  not  always  known  by  the  superin- 
tendent himself  and  when  he  figures  it  out  he  will 
in  many  towns,  find  that  large  users,  railroads 
especially,  are  getting  their  water  at  less  than 
its  cost  of  production.  When  one  glances  at  his 
own  railroad  and  pullman  expense  these  times, 
it  causes  the  reflection  that  railroads  ought  to 
have  sufficient  funds  available  to  at  least  pay  for 
the  cost  of  furnishing  water.  In  these  days  of 
regulation  of  rates,  one  cardinal  law  acknowl- 
edged by  all  is  that  the  rates  of  each  utility, 
whether  a  water  plant,  light  plant  or  railroad, 
should  be  based  on  its  value  and  cost  of  opera- 
tion. The  railroads  or  other  large  users  are  not 
mercenary  institutions  with  rates  made  because 
of  their  being  a  special  aid  or  help  to  a  town. 
Every  report  should  show  what  the  rates  should 
be  to  earn  this  interest,  depreciation  and  opera- 
ting expenses. 

Value  of  a  Report. — It  is  of  much  advertising 
value  to  the  entire  community,  so  much  so  that 
many  commercial  clubs  are  joining  in  the  expense 
of  printing  and  circulating  water  works  reports. 
Every  live  water  works  superintendent  knows  the 
advertising  value  to  himself  of  getting  out  a  good 
report.  It  places  him  in  a  favorable  light  before 
many  other  communities  where  opportunities  for 
advancement  are  existing. 

The  educational  value  is  of  greatest  importance. 
It  acts  as  an  aid  in  getting  bonds  for  needed  im- 
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Operating  a  True  Siphon* 

The  writer  supply  of  Hallovvell  was  originally 
obtained  from  a  brook  about  1.5  miles  northwest 
of  the  city.  Two  small  reservoirs  were  con- 
structed on  this  brook  and  a  6-inch  pipe  laid  from 
the  lower  reservoir  to  two  distribution  reservoirs 
just  west  of  the  built-up  portion  of  the  city.  This 
pipe  has  its  intake  about  8  feet  below  the  spill- 
way level,  crosses  a  valley  perhaps  40  feet  lower 
and,  about  6,000  feet  from  the  reservoir,  crosses 
a  ridge  where  the  pipe  at  its  highest  point  is 
about  3  feet  above  high  water  in  the  reservoir. 
From  this  point  the  pipe  descends  sharply  to  the 
distribution  reservoirs,  which  are  about  41  feet 
lower  than  the  impounding  reservoir.  In  order 
to  have  sunk  the  pipe  below  the  hydraulic  gradi- 
ent it  would  have  been  necessary  to  excavate  the 
trench  through  500  or  600  feet  of  rock. 

The  consumption  exceeded  the  supply  from  this 
source  some  years  ago,  and  an  emergency  con- 
nection was  made  with  the  pipes  of  the  Augusta 
water  district,  and  after  a  time  the  operation  of 
the  siphon  became  so  unsatisfactory  that  the  en- 
tire supply  was  taken  from  Augusta.  During 
1918,  Hallowell  used  an  average  of  210,000  gal- 
lons a  day,  paying  Augusta  $5,367  for  the  year's 
supply. 

Prior  to  its  practical  abandonment,  the  method 
of  operating  the  siphon  had  been  as  follows: 
valves  at  the  inlet  and  discharge  ends  of  the  sup- 
ply pipe  were  closed  ;  the  air  valve  at  the  summit 
was  opened  and  a  supply  ot  water  from  a  small 
reservoir  20  or  30  feet  higher  was  drawn  through 
a  2-inch  pipe  into  the  6-inch  pipe,  thus  filling  the 
siphon  and  driving  out  the  air.  When  all  the  air 
had  been  expelled  at  the  summit,  the  air  valve 
was  closed,  the  supply  cut  off  from  the  upper 
reservoir  and  the  gates  at  the  inlet  and  discharge 
ends  of  the  pipe  were  opened.  The  siphon  then 
continued  to  operate  without  attention  until  a 
sufficient  quantity  of  air  had  accurrilated  at  the 
summit  to  prevent  its  operation.  The  efficiency 
of  the  siphon  began  to  decrease  almost  immedi- 
ately and  gradually  fell  off  until  the  How  prac- 
tically ceased.  It  was  the  custom  to  manipulate 
the  valves  at  7  and  11  a.  m.  and  at  4  and  7  p,  m., 
and  operating  in  this  way,  the  siphon  worked 
with  a  fair  degree  of  success. 

The  use  of  the  siphon  was  finally  abandoned 
when  the  2-inch  pipe  used  for  filling  the  siphon 
finally  gave  out.  Owing  to  the  cost  of  purchas- 
ing water  from  Augusta,  it  was  decided  to  de- 
termine whether  the  siphon  could  not  again  be 
used  and  the  firm  of  Metcalf  &  Eddy  was  con- 
sulted in  the  matter.  They  found  the  Hallowell 
water  supply  of  excellent  quality.  The  cost  of 
excavating  the  rock  to  lower  the  pipe  below  the 
hydraulic  grade  line  was  practically  prohibitive. 
It  was  then  suggested  that  possibly  some  auto- 
matic means  could  be  provided  by  which  air  could 
be  removed  from  the  summit  as  it  accumulated. 
Electric  power  was  readily  available  from  a  power 

•Condensed  from  a  paper  before  the  New  England  Water  Works 
Association  by  Wallace  R.  Brann.  superintendant  of  water  works 
of  Hallowell.  Maine,  and  Charles  W,  Sherman,  of  the  firm  of 
Metcalf   &   Eddy. 


line  which  crossed  the  summit  near  the  pipe  line 
and  there  seemed  no  reason  to  doubt  the  prac- 
ticability of  providing  an  automatically  con- 
air  pump  for  removing  the  air. 

No  definite  information  was  available  as  to  the 
amount  of  air  to  be  removed,  except  the  fact  that 
the  siphon  had  formerly  operated  for  4  or  5  hours 
without  recharging.  The  matter  was  taken  up 
with  C.  O.  Rogers,  engineer  for  the  Charles  I. 
Jager  Co.,  who  suggested  an  equipment  c> 
ing  of  a  receiver,  24  inches  in  diameter  by  36 
inches  long,  of  reinforced  steel,  with  supporting 
cradles  and  a  6-inch  flange  yoke;  a  water  glass 
and  fittings  for  indicating  the  water  level  in  the 
float  chamber;  a  copper  deposit  float  with  neces- 
sary connections  for  the  operation  of  a  float 
switch ;  a  triple  pole  float  switch  of  the  enclosed 
type  :  a  Gardner  compressor  unit,  3  by  3'  _•  inches, 
air  cooled,  with  extended  motor  base  and  belt 
and  idler  drive.  Capacity  of  compressor,  8  cubic 
feet  free  air  per  minute  ;  a  1)^  horsepower,  3  phase 
motor,  1,800  r.  p.  m.  for  220  volt  current. 

Such  an  equipment  was  purchased  and  placed 
in  a  vault  12  feet  long,  6  feet  6  inches  wide  and 
8  feet  deep,  which  was  built  enclosing  the  pipe 
at  the  summit.  A  tee  branch  was  connected  into 
the  pipe  and  the  air  tank  or  receiver  was  mounted 
upon  this  tee.  The  cost  of  the  vault,  including 
considerable  rock  excavation,  was  about  $800.  the 
equipment  cost  $(343,  and  the  installation  and  con- 
nection of  the  apparatus  about  $100,  giving  a  total 
cost  of  something  under  $1,600. 

This  apparatus  was  put  in  operation  on  Decem- 
ber 15,  1918,  and  had  been  in  continuous  opera- 
tion when  this  paper  was  written,  about  two 
years  later.  The  operation  is  entirely  automatic 
and  the  siphon  is  maintained  in  continuous  oper- 
ation. It  is,  of  course,  necessary  to  throttle  the 
valve  at  the  discharge  end  of  the  supply  pipe 
where  it  enters  the  distributing  reservoir  in  order 
to  prevent  breaking  the  siphon  because  of  the 
excessive  drop  in  the  lower  leg  and  thus  avoid  de- 
pleting the  reservoir  too  rapidly. 

During  1919  the  cost  of  electric  power  for  oper- 
ating the  pump  was  $85  at  9  cents  per  k.  w.  h.  and 
in  addition,  $9  was  paid  for  electric  lights  in  the 
vault,  making  the  total  cost  of  current  for  the 
year  $94.  Interest  and  depreciation  on  the  in- 
vestment at  7  per  cent  would  give  $112  per  year. 
or  a  total  cost  of  operating  the  siphon  of  $206. 
Even  with  the  siphon  operating,  some  water  had 
to  be  obtained  from  Augusta  to  supplement  the 
inadequate  supply,  for  which  the  city  paid  that 
city  $2,146.  This  makes  the  total  cost  of  the  wa- 
ter supplv  for  that  year  $2,351,  or  $3,016  less 
than  when  all  the  water  was  purchased  from 
Augusta. 

When  the  apparatus  was  first  installed  the 
pump  operated  about  once  an  hour,  but  when 
water  in  the  reservoir  became  comparatively  low 
much  more  air  accumulated,  and  in  July,  1920,  the 
pump  was  found  to  be  operating  about  once  in 
five  minutes,  the  difference  in  water  level  in  the 
receiving  tank  between  time  of  starting  and  stop- 
pins,'  the  pump  being  about  6  inches,  which  cor- 
responded to  an  accumulation  of  air  of  approxi- 
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mately  3  cubic  feet.  The  greater  amount  of  air 
to  be  removed  at  this  time  may  be  due  to  more 
air  entering  the  pipe  at  the  inlet  end  in  solution 
or  in  suspension  in  the  water,  possibly  to  air 
drawn  in  through  the  joints  of  that  part  of  the 
pipe  which  is  above  the  hydraulic  grade  line  and 
also  above  ground-water  level,  more  of  the  line 
being  above  such  level  during  periods  of  low 
water  in  the  reservoir. 

The  pump  maintains  a  vacuum  of  about  24.5 
feet  of  water.  The  hydraulic  grade  line  at  the 
siphon  is  therefore  about  this  distance  below  the 
pipe  at  the  summit  of  the  siphon. 

In  discussing  this  paper,  members  referred  to 
several  other  siphons.  Frank  A.  Barbour  told  of 
a  siphon  put  in  at  YYoburn  about  10  years  ago 
connecting  about  25  driven  wells  with  a  suction 
well,  the  high  point  being  immediately  over  the 
well  and  the  air  being  removed  from  it  by  a  re- 
versed air  compressor.     This  was  a  14-inch  pipe 


about   1,400  feet  long. 

Edwin  C.  Brooks  told  of  a  30-inch  cast-iron 
pipe  line  owned  by  the  Cambridge  water  works 
which  rose  above  the  hydraulic  gradient  at  one 
point,  but  seemed  to  work  perfectly  for  a  time. 
Then  it  commenced  to  fail  and  on  being  dug  up 
most  of  the  laid  joints  seemed  to  be  loose  al- 
though they  had  been  faithfully  driven.  These 
joints  were  then  driven  up.  Soon  after  that  a 
new  line  was  built  and  this  section  was  put  out 
of  service 

D.  A.  Decrow  told  of  a  24-inch  pipe  9,000  feet 
long,  laid  in  1885  in  Auburn,  N.  Y.,  and  used  as  a 
siphon,  the  high  point  being  about  9  feet  above 
the  gradient.  It  had  been  intended  to  lay  this 
at  grade,  but  the  pipe  was  kept  up  to  avoid  exca- 
vating in  quicksand.  Some  provision  was  made 
for  removing  air  at  the  high  point  and  it  de- 
livered six  or  seven  million  gallons  a  day  without 
difficultv. 


Water-Borne  Typhoid   in  West  Virginia 

Epidemics  due  to  use  of  untreated  river  water  or  polluted  well  water,  to  filter 

plants  run  by  careless  or  ignorant  operators,  to  the  interruption  of  chlorine 

treatment,  or  to  pure  negligence. 


Under  the  title:  "Reducing  the  Typhoid  Toll 
in  West  Virginia,"  a  pamphlet  has  been  issued 
by  E.  S.  Tisdale,  director  of  the  Division  of 
Sanitary  Engineering  of  the  West  Virginia  De- 
partment of  Health,  in  which  he  reviews  the  ac- 
complishments of  that  division  during  the  five 
years  since  it  was  organized.  Due  to  defects  in 
the  registration  laws  of  the  state,  complete  rec- 
ords of  typhoid  cases  and  deaths  in  different  parts 
of  the  state  are  not  available,  and  Mr.  Tisdale 
states  that  "the  only  way  in  which  the  progress 
could  be  clearly  seen  is  by  a  study  of  the  towns 
and  cities  where  typhoid  outbreaks  have  occurred. 
By  noting  the  prevalence  of  typhoid  in  these 
towns  now  as  compared  with  previous  times  in 
the  past,  we  can  arrive  at  a  fairly  definite  con- 
clusion as  to  the  progress  which  has  been  made." 

Nineteen  different  typhoid  outbreaks  attrib- 
uted to  water  have  been  investigated  by  the  di- 
vision. The  report  divides  these  into  four  groups, 
the  first  consisting  of  typhoid  outbreaks  caused  by 
the  use  of  untreated  river  water;  the  second  con- 
sisting of  epidemics  due  to  failure  of  filtration 
plant  to  function  properly ;  the  third,  mining 
camps  where  the  outbreaks  were  traced  to  in- 
fected wells;  and  the  fourth,  outbreaks  caused 
by  the  interruption  of  chlorination  treatment  of 
the  water. 

UNTREATED   RIVER   WATER 

The  first  group  comprised  St.  Albans,  Dunbar, 
Piedmont,  West  Union,  Gassaway,  Clav  Court 
House,  Rowlesburg,  Spencer  and  Phiiippi.  Six 
of  these  were  given  immediate  relief  by  the  in- 
stalling of  an  emergency  chlorinating  plant  by 
the  State  Department  of  Health,  which  owns  two 
emergency  plants  of  this  kind,  fin  addition  to 
keeping  these  emergency  plants,  the  department 
keeps  nn  hand  spare  parts  for  such  plants  of  both 


wet  feed  and  dr\r  feed  type,  which  are  loaned  to 
communities  using  chlorine  until  they  can  be  re- 
placed by  parts  obtained  from  the  manufactur- 
ers.) In  each  of  these  towns  the  typhoid  out- 
break was  traced  to  the  water,  which  in  one  case 
was  served  to  the  people  through  the  medium  of 
ice  cream  and  soda  water,  in  preparing  wdiich  a 
local  drug  store  used  a  p'ublic  supply  which  was 
not  intended  for  domestic  consumption,  the 
homes  all  being  supplied  with  wells. 

POORLY    OPERATED   FILTER    PLANTS 

The  second  group  included  Charleston,  the  cap- 
ital of  the  state,  Williamson  and  Weston,  two 
epidemics  having  occurred  in  Charleston.  This 
city  was  served  with  water  that  was  treated  by 
a  filter  plant  which  was  being  run  by  operators 
who  "were  ignorant  of  the  real  danger,  besides 
having  no  adequate  conception  of  the  operation 
methods  of  a  modern  filter  plant,  the  proper  use 
of  the  alum  or  the  correct  amount  of  chlorine 
dosage."  A  typhoid  epidemic  occurred  in  the 
summer  of  1917  and  was  investigated  by  both  the 
state  department  and  the  United  States  Public 
Health  Service.  The  recommendations  of  these 
were  not  carried  out  and  a  second  epidemic  oc- 
curred in  the  summer  of   1918. 

In  the  1917  epidemic  there  were  210  cases  and 
10  deaths,  and  in  1918  168  cases  and  31  deaths. 
In  the  latter  year  there  had  been  a  rapid  increase 
of  residents  because  of  war  activities,  and  dis- 
astrous fires  had  heavily  overtaxed  the  filter 
plant,  with  the  result  that  impure  water  was 
pumped  into  the  mains.  In  1917  the  company 
had  employed  an  expert  bacteriologist  and  chem- 
ist, but  owing  to  the  refusal  of  the  ignorant  filter 
operators  to  follow  his  directions,  the  plant  was 
not  operated  effectively.     Following  the  second 
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outbreak,  city,  state  and  federal  authorities  united 
in  their  demand  for  action  by  the  water  company 
and  emergency  wooden  filters  were  hurriedly 
constructed,  the  rate  of  chlorination  raised  to  ap- 
proximately one  part  per  million,  and  a  compe- 
tent consulting  engineer  was  employed  by  the 
water  company  to  design  a  new  million-gallon 
sedimentation  basin,  additional  filters  to  double 
the  capacity  of  the  plant  and  suitable  pumping 
equipment.  The  new  plant  is  now  in  operation, 
better  trained  filter  operators  are  at  work  under 
a  competent  chemist  and  bacteriologist  who 
makes  daily  tests  and  files  weekly  reports  with 
the  State  Department  of  Health,  and  chlorina- 
tion at  a  rate  of  0.5  part  per  million  is  maintained, 
with  the  result  that  a  safe  water  is  being  sup- 
plied. The  result  has  been  a  reduction  of  the  ty- 
phoid death  rate  to  14  in  1919  and  3  in  1920,  while 
the  reduction  in  cases  has  been  even  greater. 

In  Williamson,  the  rapid  filter  plant  was  not 
provided  with  a  sedimentation  basin,  and  hypo- 
chlorite as  well  as  alum  was  being  introduced 
into  the  suction  line  of  the  pipe  that  raised  the 
water  from  the  river  to  the  sand  filters.  During 
the  winter,  when  the  stream  was  muddy,  this 
plant  could  not  purify  adequately  and  the  num- 
ber of  cases  of  typhoid  usually  increased. 

In  Weston  there  was  a  serious  typhoid  epi- 
demic in  1919  due  to  the  breaking  down  of  the 
filter  plant  in  the  spring  of  that  year  and  40  or 
50  people  in  this  town  of  4,000  contracted  typhoid 
fever  during  the  summer  while  the  filter  plant 
was  not  operating  properly.  Since  1916  the  water 
had  been  treated  with  liquid  chlorine.  During 
1918  and  the  spring  of  1919  the  superintendents 
at  the  plant  were  incompetent,  rapid  deteriora- 
tion took  place,  the  filters  were  abused,  chemi- 
cals improperly  applied,  the  motors  for  the  pumps 
burned  out,  the  chlorinator  fell  into  disuse,  and, 
in  short,  the  whole  plant  was  reduced  to  a  mass 
of  junk  and  practically  raw  river  water  was 
pumped  to  the  reservoir.  The  State  Health  De- 
partment took  emergency  measures,  including 
having  a  new  chlorinator  installed  and  later  the 
entire  filter  plant  was  overhauled,  new  sand  and 
gravel  placed  in  the  filter,  chemical  tests  were 
started  to  control  the  amounts  of  soda  and  alum 
and  regular  daily  records  of  filter  operations  are 
kept  accurately  and  filed  weekly  with  the  State 
Department  of  Health. 

POLLUTED  WELLS  IN   MINING  CAMPS 

The  state  department  was  called  in  by  the  phy- 
sicians at  Ronda,  a  mining  camp,  when  15  cases 
of  typhoid  occurred  in  a  community  of  230.  These 
obtained  their  water  supply  from  a  dug  well  that 
was  not  protected  by  a  curb  or  otherwise  from 
the  entrance  of  surface  water.  The  well  was 
closed  and  a  new  supply  provided.  In  Ivaton, 
another  mining  camp,  8  cases  were  reported  in 
December  and  were  traced  to  a  poorly  protected 
dug  well.  As  no  other  source  of  supply  was  avail- 
able, water  from  this  well  was  disinfected  by  use 
of  hypochlorite  of  lime,  the  well  was  thoroughly 
cleaned  out  and  protected  against  surface  drain- 
age. In  the  spring  the  mining  company  installed 
a  new  supply  from  a  deep  drilled  well. 

The  most  severe  outbreak  in  a  mining  camp 


was  that  at  l.oma.  Here  the  supply  was  frcm 
drilled  wells  which,  howe\er.  had  not  been 
capped  and  there  was  no  protection  against  sur- 
face drainage.  Sanitary  conditions  generally 
about  the  camp  were  very  bad  and  flies  were 
breeding  by  the  millions.  There  was  a  general 
slope  of  the  ground  toward  the  well  that 
used  by  most  of  the  people  in  the  camp,  and  fol- 
lowing heavy  rains  35  of  these  contracted  typhoid 
fever  and  4  deaths  occurred.  Here  the  wells  were 
disinfected  with  hypochlorite  of  lime  and  were 
capped  tightly  and  protected  by  a  concrete  slab. 
In  addition,  the  customary  sanitary  precautions 
were  taken  throughout  the  camp. 

INTERRUPTION    OF    CHLORINATION 

In  the  fourth  group,  Elkins  with  a  population 
of  7,500  had  over  100  typhoid  patients  in  March, 
1918,  in  spite  of  which  it  was  only  by  accident 
that  knowledge  of  this  reached  the  State  Health 
Department.  Investigation  by  the  department 
showed  that  the  city  authorities  for  more  than 
two  months  were  unable  to  obtain  chlorine  gas 
t'nr  the  chlorinator  and  untreated  water  was 
pumped  into  the  city  main  without  the  people 
being  notified  of  the  fact.  During  this  time  the 
winter  rains  brought  a  great  deal  of  pollution 
into  the  river  from  communities  above,  where 
there  had  been  typhoid  fever.  A  supply  of  chlo- 
rine gas  reached  the  city  the  same  day  as  the 
engineer  of  the  health  department,  and  the  water 
system  was  immediately  flusned  out,  including 
the  intake  well,  reservoirs  and  distribution  sys- 
tem, and  the  use  of  chlorine  was  renewed  with 
a  high  rate  of  dosing  in  order  to  remove  any 
possible  infection  that  might  remain  in  the  dis- 
tribution system.  There  was  no  filtration  plant 
here ;  had  there  been,  it  is  believed  the  epidemic 
would  have  been  much  less  severe,  if  it  had  not 
altogether  been  prevented.  The  city  has  had 
plans  for  a  filtration  plant  prepared. 

Fairmont  had  195  cases  in  three  months  in 
1918.  Here  a  filtration  plant  had  been  built  in 
1906,  but  was  wholly  inadequate  for  present  con- 
ditions and  was  being  entirely  by-passed.  Inci- 
dentally the  state  department  reports  that  Fair- 
mont paid  $300,000  for  this  filter  which  was  sim- 
ply an  experiment  of  its  engineer,  the  theory  be- 
ing that  water  could  be  filtered  by  passing  either 
upward  or  downward  through  it.  A  chlorinator 
had  been  installed  in  1916,  but  was  unsatisfac- 
tory, and  had  been  boxed  up  ready  to  return  to  the 
factory  and  the  city  was  receiving  river  water 
without  any  treatment.  A  new  chlorinator  was  ob- 
tained as  soon  as  possible  and  has  been  conscien- 
tiously operated  since  that  time,  while  complete 
plans  have  been  prepared  for  a  modern  water 
purification  plant. 

Clendenin  was  supplied  with  river  water  which 
was  chlorinated,  but  heavy  rains  on  the  water- 
shed caused  the  river  to  carry  much  mud  and 
leaves  which  clogged  the  strainer  in  the  chlorina- 
tor so  rapidly  that  it  was  impossible  to  keep  the 
apparatus  running.  The  chlorinator  was  shut 
down  for  a  number  of  hours  when  conditions  were 
at  the  worst  and  untreated  water  was  pumped 
into  the  mains  and  this  was  followed  by  an  out- 
break of  15  cases  of  typhoid.     "In  order  to  over- 
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come  such  clogging  of  the  apparatus  in  the  fu- 
ture, a  contrivance  was  devised  which  has  not 
only  worked  admirably  here  at  Clendenin  but  also 
has  been  adopted  all  over  this  state  where  chlo- 
rinators  are  treating  raw  river  waters.  On  the 
water-line  leading  to  the  apparatus  a  piece  of 
pipe  8  inches  in  diameter  and  3  feet  long  was  in- 
serted in  a  vertical  position.  The  muddy  water 
flowing  through  this  pipe  became  quiet  with  the 
result  that  dirt,  sand  and  sediment  sank  to  the 
bottom  of  this  stilling  chamber,  the  clearer  water 
passing  on  to  the  chlorinator." 

The  state  board  calls  attention  to  the  absolute 
necessity  for  continuous  treatment  with  chlorine 
gas  where  this  is  the  sole  safeguard  of  the  water 
supply  and  therefore  urges  duplicate  apparatus 
under  such  conditions.  It  is,  of  course,  desirable 
to  provide  filtration  as  well  as  chlorination.  At 
present  all  persons  in  charge  of  water  works 
where  chlorine  apparatus  is  maintained  are  re- 
quired to  mail  to  the  State  Board  of  Health  once 
a  week  a  card  giving  for  each  day  of  the  week 
the  gallons  of  water  pumped  per  hour,  the  rate 
of  chlorine  used  and  the  river  conditions.  This 
has  been  required  now  for  two  years  past  and 
has  proved  practical  and  helpful.  "It  has  stimu- 
lated interest  in  the  chlorinator  operation  by  the 
men  in  charge  and  has  kept  the  office  in  touch 
with  all  the  chlorine  plants  constantly."  The 
key  to  the  success  of  this  weekly  reporting  plan 
of  checking  up  chlorine  treatment  has  not  been 
the  force  of  the  law  but  the  personal  contact 
between  the  water  works  official  and  the  sanitary 
engineers  of  the  department. 

PURE    NEGLIGENCE 

One  case  is  reported  by  the  board  which  it  con- 
siders as  a  class  by  itself,  this  being  Wheeling, 
the  largest  city  in  the  state  with  a  population 
of  55,000,  which,  until  1919,  pumped  the  grossly 
sewage-polluted  water  of  the  Ohio  river  direct 
into  the  mains  without  any  treatment.  Prior 
to  that  time  the  average  death  rate  from  typhoid 
fever  was  believed  to  have  been  56.8  per  100,000. 
Even  yet,  in  the  spring  of  1921,  Wheeling  remains 
an  ignominious  example  of  disregard  of  its  citi- 
zens' welfare  in  this  respect. 

It  is  estimated  that  since  1910  there  have 
been  in  the  city  3.300  cases  and  220  deaths  from 
typhoid.  The  city  had  been  urged  to  take  some 
action,  but  not  until  the  end  of  1918  was  the 
department  able  to  persuade  it  to  install  a  chlorin- 
ation equipment.  In  1917  the  case  rate  was  200, 
and  was  155  in  1918,  but  was  only  28  in  1919  and 
up  to  April,  1920,  only  7  cases  had  been  reported. 
In  April,  however,  the  freight  embargo  prevented 
the  city  from  obtaining  chlorine  and  there  was 
an  immediate  increase,  28  cases  being  reported 
up  to  July  1.  Even  with  these  experiences  to 
urge  haste,  however  the  city  has  not  yet  in- 
stalled a  filtration  plant  although  last  Decem- 
ber the  council  decided  to  have  preliminary  plans 
prepared   for  a  modern  purification   system. 

The  report  contains  charts  showing  the  great 
difference  between  number  of  typhoid  cases  in 
cities  supplying  raw  water  and  those  supplying 
filtered  and  chlorinated  water.  It  also  has  a  sim- 
ilar chart   showing  the   superior  effect  of  both 


filtration  and  chlorination  over  chlorination 
alone.  It  compares  Huntington,  with  both 
filtration  and  chlorination,  with  Wheeling,  which 
has  chlorination  alone ;  the  former  reducing  wa- 
ter-borne typhoid  to  a  very  low  figure,  while 
Wheeling  probably  does  not  eliminate  more  than 
70  per  cent  to  80  per  cent  and  has  a  considerably 
greater  number  of  typhoid  cases  than  has  Hunt- 
ington. 

The  report  concludes  with  a  reference  to  the 
death  on  March  14,  1921,  of  a  member  of  the 
legislature  who  died  of  typhoid  fever  on  that 
day,  and  urges  the  legislature  to  pass  a  budget 
for  the  State  Department  of  Health,  as  recom- 
mended by  the  budget  committee,  as  a  memorial 
to  their  fellow-legislator. 


Outfit  for  Measuring  the   Level    of    Liquids 

By  S.  W.  Tay 

The  following  is  a  description  of  a  device  con- 
structed for  the  purpose  of  gauging  the  flow  of 
sewage  in  the  Honolulu  sewers.  Hourly  read- 
ings were  taken  with  this  outfit  both  day  and 
night  at  numerous  manholes  and  no  trouble  was 
experienced  in  obtaining  accurate  results.  It  was 
quite  easy  to  read  to  one  one-hundredth  of  a  foot. 
Errors  due  to  eddies  exceeded  those  due  to  the 
apparatus. 

The  outfit  consists  of  a  wireless  head  receiver, 
dry  cell,  small  electric  buzzers,  push  button,  engi- 
neers' tape,  weighted  copper  contact  points  with 
sufficient  flexible  wire  to  permit  contact  points  to 
reach  water  level.  The  whole  is  assembled  in  an 
inexpensive  imitation  leather  case. 

When  in  use,  the  head  receiver  is  placed  in 
position  and  contact  points  lowered  by  means 
of  an  engineer's  tape  attached  to  them ;  the  oper- 
ator at  the  same  time  is  playing  out  the  flexible 
wires  until  the  points  are  within  a  short  distance 
of  the  water.  The  buzzer  circuit  is  then  com- 
pleted by  pressing  the  push  button.  The  sound 
of  the  buzzer  is  loud  enough  to  be  heard  by  the 
operator  with  head  piece  on,  and  he  can  tell  if 
the  buzzer  is  working  properly.  He  then  slowly 
lowers  contact  points  until  a  loud  buzzing  sound 
is  heard  in  the  receiver.  The  reading  of  the 
tape  is   noted   from   any  convenient   benchmark. 

The  above  apparatus  was  assembled  by  Dr.  A. 
Romberg,  University  of  Hawaii,  for  board  of  en- 
gineers composed  of  A.  R.  Kellar,  Geo.  Collins 
and  S.  W.  Tay. 
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Sketch   Showing   Contact    Points 

COMPACT  PORTABLE  OUTFIT  FOR   MEASURING  LEVEL  OF 
LIQUIDS    BY    DAY    OR    NIGHT 
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Ineffectively  Operated  Filtration  Plants 

How  many  water  purification  plants  are  inef- 
fectively operated  by  men  who  "have  no  adequate 
conception  of  the  operation  methods  of  a  modern 
filtration  plant,  the  proper  use  of  the  alum,  or  the 
correct  amount  of  chlorine  dosage?"  (This  is 
quoted  from  a  state  health  department  report 
that  is  discussed  at  length  in  this  issue.)  That 
some  are.  is  known.  That  many  more  may  be, 
is  more  than  probable. 

One  of  the  most  important  duties  of  state  and 
federal  health  authorities  is  the  remedying  of  such 
condition  wherever  it  may  exist.  A  water  puri- 
fication plant  so  operated  as  to  be  ineffective  is 
worse  than  useless,  for  it  gives  an  unwarranted 
sense  of  security  to  the  consumer,  it  possibly 
leads  to  his  abandoning  the  use  of  a  supply  that 
is  actually  safer  than  the  one  which  is  supposed 
to  be  purified  but  which  is  not,  and  a  continuous 
use  by  the  consumers  through  many  years,  of  a 
purified  water  decreases  their  partial  immunity 
to  typhoid  and  thus  renders  them  more  subject 
to  the  attacks  of  typhoid  bacilli  that  may  reach 
them  through  ineffective  purification  than  they 


would  be  had  their  systems  acquired  partial  im- 
munity by  becoming  aci  •.,  drinking 
water  so  contaminated. 

If  it  is  important  to  require  the  licensing  of  a 
physician  who  serves  a  few  hundred  patients,  how 
inn.  h  more  important  is  it  that  the  possession  of 
5p€i  Tied  requirements  and  the  obtaining  of  a  li- 
cense based  thereon  should  be  required  of  those 
who  operate  water  filters  and  thus  control  the 
health  and  lives  of  an  entire  community?  Such 
regulations  should,  in  our  opinion,  be  enforced  by 
the  boards  of  health  of  all  the  states  of  the  coun- 
try in  every  community  where  filter  plants  are 
operated. 


Importance  of  Run-off  Data 

Where  there  is  reason  to  believe  that  the  sup- 
ply of  water  available  from  a  watershed  whose 
use  is  contemplated  is  not  considerably  greater 
than  the  requirements,  more  or  less  definite 
knowledge  of  the  amount  of  run-off  is  very  im- 
portant for  determining  whether  the  yield  will 
meet  the  requirements.  In  addition,  the  average 
and  especially  the  maximum  yield  is  Frequently  a 
matter  of  vital  importance  for  the  designing'  of 
spillways,  Hood  protection  works  or  other  reasons. 
An  unusually  thorough  investigation  over  a 
large  area  has  been  conducted  by  the  Miami  Con- 
servancy District  in  connection  with  its  project 
for  controlling  the  floods  of  the  Miami  river  and 
its  tributaries.  The  results  of  this  investigation 
have  recently  been  made  public,  and  the  general 
conclusions  are  published  elsewhere  in  this  issue. 
While  investigations  of  this  kind  are  of  the 
greatest  value  not  only  for  the  purposes  for  which 
they  were  made,  but  also  for  the  general  informa- 
tion of  hydraulic  engineers,  it  must  be  understood 
that  few  of  the  specific  conclusions  from  the  in- 
vestigation of  a  given  watershed  are  generally 
applicable  to  other  sheds,  and  even  some  of  the 
more  general  laws  may  be  modified  in  an  un- 
known way  by  variations  in  local  conditions. 

The  rainfall  on  two  watersheds  separated  only 
by  a  single  range  of  mountains  may  vary  greatly. 
and  the  percentage  of  run-off  likewise  vary  :  while 
differences  in  geological  structure,  in  amount  of 
cultivation,  of  swampy  land,  in  slope  or  other 
topographical  features,  may  cause  differences  in 
run-off  which  would  not  be  suspected  by  those 
who  have  not  made  wide  studv  of  the  subject. 

\s  an  illustration  of  the  different  rainfall  rates 
that  may  be  found  under  apparently  similar  con- 
ditions of  location  and  topographv "may  be  men- 
tioned  those  of  the  Schoharie  watershed  of  New 
York's  water  supply  (referred  to  in  the  leading 
article  in  this  issue)  and  of  the  Esopus  water- 
shed which  lies  immediately  south  of  it,  both  be- 
ing portions  of  the  Catskill  mountains.'  In  spite 
of  this  propinquity,  however,  the  average  rain- 
fall on  the- Esopus  shed  is  found  to  be  56.22  inches 
per  year  while  that  on  the  Schoharie  is  only  39.48 
inches.  Nearly  as  great  a  dissimilarity  is'  found 
also  in  the  percentage  of  run-off  on  these  two 
sheds.  Much  greater  differences  are  found  in  the 
far  west,  where  the  Cascade  range  causes  such 
heavy  precipitation  on  the  westward  side  that  lit- 
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tie  moisture  is  left  in  the  winds  that  cross  the 
range,  and  the  lands  to  the  east  receive  only  a 
percentage  of  the  rainfall  found  on  the  western 
slope. 

It  is  doubtful  whether  there  will  ever  be  a 
science  of  rainfall  and  run-off  sufficiently  com- 
prehensive and  exact  to  permit  an  accurate  esti- 
mate of  run-off  from  any  given  watershed  of 
large  extent  without  obtaining  rainfall  records 
and  making  run-off  investigations  on  the  shed 
itself. 

It  is  therefore  important  that  city,  state  and 
federal  authorities  systematically  collect  records 
of  rainfall  and  stream  flow  on  all  the  areas  under 
their  control,  to  be  used  in  future  investigations 
and  utilizations  of  watersheds  on  such  area; 
since  the  value  of  such  data  increases  as  the 
square  or  some  higher  power  of  the  length  of  time 
over  which  the  collection  of  them  has  extended. 


Tabulated  Data  on  Rates,  Finances  and  Labor 

In  this  issue  we  publish  tabulated  data  from  sev- 
eral hundred  cities  giving  information  that  was 
furnished  through  the  kind  co-operation  of  the  su- 
perintendents or  other  officials  of  the  water  works 
of  these  cities,  in  reply  to  questions  that  seemed  to 
us  timely.  Finances  and  the  labor  question  are 
troublesome  almost  everywhere  now,  and  these 
replies  tell  whether  cities  have  increased  their 
rates  or  in  what  other  way  they  have  met  the  in- 
creased costs,  and  to  what  extent  the  costs  have 
increased.  Also  they  tell  how  wages  compare 
with  those  paid  before  the  war. 

Many  of  these  replies  are  exceedingly  interest- 
ing, and  we  hope  later  to  give  articles  enlarging 
at  length  upon  the  facts  so  briefly  stated.  Also 
we  expect  in  a  week  or  two  to  comment  upon  the 
data,  summarizing  them  and  basing  upon  them  a 
birdseye  view  of  conditions  throughout  the 
country. 

We  believe  that  they  contain  the  latest,  most 
complete  and  most  authoritative  collection  of  facts 
along  these  lines  that  have  been  published  during 
the  past  year. 


Municipal  Waste  of  Water 

Although  the  water  department  of  Springfield, 
Mass.,  is  not  permitted  to  charge  the  city  for 
Mater  used  in  municipal  service,  it  has  installed 
meters  on  many  of  the  municipal  services,  such 
as  schools  and  other  public  buildings  in  order  to 
bring  home  to  the  officials  the  amount  of  water 
which  it  knew  was  being  wasted.  In  their  report 
for  1920  the  commissioners  say  that  this  "has 
called  attention  of  the  city  authorities  in  tangible 
form  to  the  extravagant  and  unnecessary  waste 
of  filtered  water  in  many  of  the  municipal  build- 
ings and  has  resulted  in  large  reduction  of  such 
waste  in  past  years. 

"It  is  the  policy  of  our  inspection  division  to 
keep  those  in  charge  of  the  different  city  proper- 
ties informed  as  to  wasteful  conditions  needing 
attention  and  to  cooperate  with  them  in  the  mat- 
ter so  far  as  may  be  possible. 


"It  is  believed  that  the  installation  of  meters 
on  all  the  remaining  unmetered  municipal  serv- 
ices possible  to  be  metered  should  be  continued 
and  completed  as  soon  as  the  necessary  funds 
therefor  may  be  available ;  and  that  the  munici- 
pality itself,  as  owner  of  the  water  supply  and 
as  its  largest  consumer,  should  at  all  times  set  a 
good  example  to  the  numerous  private  consumers 
in  the  proper  conservation  of  this  most  important 
necessity." 

During  the  year  1920,  93  per  cent  of  the  water 
used  in  schools  was  believed  to  be  metered  and 
about  90  per  cent  of  that  used  in  other  public 
buildings,  and  73  per  cent  of  that  used  in  public 
parks.  Approximately  157  million  gallons  were 
used  in  schools,  63  million  in  other  buildings,  and 
55  million  in  parks.  It  was  estimated  that  over 
96  million  gallons  were  used  by  the  sewer  de- 
partment in  flushing,  although  this  was  not 
metered. 

The  estimated  value  of  all  the  water  used  for 
municipal  purposes  was  $76,459. 


Appraisal  of  Water  Works  Properties 

The  Board  of  Water  Commissioners  of  Spring- 
field, Mass.,  in  1920  took  final  action  towrards  se- 
curing an  appraisal  and  classification  of  the  wa- 
ter works  plant  and  property,  which  action  had 
been  recommended  by  a  special  committee  on 
appraisal  after  several  years  of  study  and  consid- 
eration. The  appraised  value  was  given  at  $5,- 
385,430,  which  was  adopted  as  the  revised  cap- 
ital cost  as  of  December  1,  1919.  There  were 
also  adopted  certain  rates  of  depreciation  to  be 
applied  to  each  of  the  several  classes  of  struc- 
tures and  other  property,  to  be  used  as  a  basis 
for  future  depreciation  charges  and  reserves. 

Of  the  total  value,  $415,144  was  for  land  and 
easements,  $121,612  for  buildings,  fixtures  and 
grounds,  $4,343,517  for  structures  and  equipment 
and  $505,157  for  intangible  assets. 

Depreciation  charges  are  to  be  deducted  an- 
nuallv  from  this  amount,  the  decrease  for  1920 
amounting   to   $90,173. 

The  rate  of  depreciation  varies  with  the  item  to 
which  it  is  applied,  from  a  minimum  of  1  per  cent 
to  a  maximum  of  25  per  cent.  One  per  cent  de- 
preciation was  charged  against  reservoirs,  canals, 
dams,  etc.,  a  sedimentation  basin  and  a  stores 
equipment  yard.  One  and  one-half  per  cent  was 
charged  against  most  of  the  buildings  owned  by 
the  department.  Two  per  cent  was  applied  to 
most  of  the  mains,  although  two  large  mains 
were  assigned  a  3  per  cent  rate.  Five  per  cent  was 
applied  to  a  stand-pipe,  to  lighting  equipment, 
telephone  service  and  certain  other  items;  10  per 
cent  to  a  coagulant  plant  and  to  shop  equipment 
and  tools.  Fifteen  per  cent  was  charged  against 
team  equipment  and  25  per  cent  against  auto 
equipment. 

The  commissioners  have  adopted  a  form  of 
financial  statement  that  is  comprehensive  but 
not  unduly  long  and  that  shows  all  of  the  essen- 
tial financial  dealings  and  conditions  of  the  de- 
partment. 
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NEWS  OF  THE  SOCIETIES 


June  ti  -COUNCIL  ON  STANDARD- 
IZATION      Hollei n     Hotel.    Cleve- 

'"j'uiir  ll-HI  —AMERICAN  WATER 
WORKB  ASSOCIATION.  Annual  ."i>- 
vention.  Hollenden  Hotel,  Cleveland. 
Secretary,  J.  M  Dlven,  151  W.  71st 
St..    New    York    City, 

June       T-io      K  K  n  li  CKY       8TATK 
ROA  1 1  EN(  I1NEERS.     Ann 
tlon.     Armory.    Louisville,    Keni 

j„i.,'  iii  i:ni-nr.STl-:i:  ENGI- 
NEERING aOCIETY.  Annual  meet- 
ing. Election  ol  "it"  •  ra  Rochester 
Engineering   Society   Koor 

June  IS  AMERICAN  BVEDERA- 
TH'N  OP  LABOR,  Albany  Hotel,  Den- 
ver,  Colo 

.Inn.-  1:1-11    -CLEVELAND  SECTION 
AMKKH'AN   SOCIETY  OF  MIOCHN.N 
CAL     ENGINEERS.       Regional     meet- 
inK     Qreal     Lakes    Territory. 

.Ii 11-1(1      NATIONAL  FIKEPRO- 

TEi  "l'n  in       vssi  >i  i  ■-.  in  in.        Annual 
San   Pram 

J  ii  in-  IB-IT— LEAQ1  E  OF  U1CH1 
GAN  MUNICIPALITIES.  Annual  Con- 
v, intlon,     Kalamazoo,    Midi. 

.Inn,-  17  PHILADELPHIA  SEC 
TION  AMERICAN  SOCIETY  OP  ME 
fTHANICAL  ENGINEERS.  Outing  at 
Howard   UcCall  Field. 

junr    IT      INLAND     EMPIRE     SEC- 
TION     AMERICAN   SOCIET1    OP    ME 
CHANICAL   ENGINEERS.  Joint  mec-t- 
Ing     with     engineering     so.-ioties    of 
Ppnkane. 

.in..,-  -jo  AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  Salt 
Lake   City. 

.(.....-  20-24 — AMERICAN  INSTI- 
TUTE OF  CHEMICAL  ENGINEERS, 
18th  semi-annual  meeting.  Detroit. 
Mich. 

June  l'0-24 — AMERICAN  SOCIETY 
FOR  TESTING  MATERIALS  Annual 
meetlnc.      Asbury   Park     N.    J. 

June  28  —  ATI, ANT  \  SECTION. 
AMERICAN  SOCIETY  of  MECHAN 
rCAl  "V'IKRS.      Election    of    of- 

ficers. Georgia  School  of  Technology, 
Atlanta. 

.Inn.-    js-.i.iiv    i  SOCIETY      FOR 

Till-'.  PROMOTION  OP  ENGINEER- 
ING EDUCATION  UNIVERSITY  OF 
PITTSBURG  Annual       convention. 

New    Haven     Conn 

July    1H     NEW    ENGL  VND   A 
ITU  IN       I  IF       CI  IMMERC1  VL       ENGI- 
NEERS        Annual      meeting.       Crown 
Hotel,    Providence     R.   T. 

\hk.  in-r.'  INTERNATIONAL  AS 
SOCIATION  OF  STREET  CLEANING 
OFFICIALS.  Annual  conference.  Ho- 
i,-i    i  a   Salle,  Chicago,  111 

Set>l.  as  (10  dnv«>  — NEW  YOItl-C 
ELECTRICAL  EXPOSITION.  Seven- 
tv-first  Regiment  Armory,  New  York 
City 

Oct.  11-14 — INTE1INATTONW,  AS- 
SOCIATION OF  FIRE  ENGINEERS'. 
Annual  Convention.  At'anta.  Ga.  Ho- 
tel Ansl-v  Secretary,  .Tames  .1.  Mul- 
mhpy,     Municipal     Building.     Denver, 

COlC- 

Orl.  24-8S — AMERICAN  SOCIETY 
FOR  municipal  IMPROVEMENT'S. 
Annual  convention.  Southern  Hotel. 
Pnllinnre.  Mil.  Secretary. 
Carroll    Brown,  Valparaiso 

Nov.       14-18  —  AMERICAN 
HFAT.TIT        ASSOC!  \  TTrYNT. 
New   York    City. 


Charles 
Ind. 


uociik.stk.h    ii v  *m  VEERING 
SOCIETY 

\t  tin-  annual  meeting  of  the  Roch 
ester  Section  of  the  American  In- 
stitute "f  Electrical  Engineers  in  the 
Eastman  building.  University  of  Roch- 
ester, May  27,  Or.  John  R.  Murlin, 
head  of  the  Physiological  Department. 
Univrs'tv  of  Rochester,  gave  a 
talk  and  demonstration  on  the  uses  of 
electricity  in  physiology  ami  medicine. 
Dr.  Henry  1")  Cloueh  demonstrated 
the  electro-Cardiograph, 


COUNCIL    UN     STANDARDIZATION 

The  Council  on  Standardization, 
which  was  established  at  Montreal  in 
1920,  will  hold  a  meeting  at  ■»  p.  m.. 
June  ti,  1921,  at  The  Hollenden,  Cleve- 
land, to  which  all  interested  in  its 
work  are  invited.  It  is  proposed,  ten- 
tatively to  work  at  present  through 
a  number  0f  regular  committees  com- 
pecialists,  who  will  report 
on  important  current  developments  in 
fifteen  classified  subjects  that  have 
irefull}  selected,  namely.  1,  Stan- 
dard Methods  of  Water  Analyses;  2, 
Electrolysis;  :s.  Standard  Form  of 
Contract;  i.  Standards  for  Satisfac- 
tory Drinking  Water ;  .".,  Practical 
Ranges  in  Load  Factors  for  Purifica- 
tion Plants ;  6.  Colloidal  Chemistry  in 
Relation  to  Water  Purification;  7, 
Trade  Wastes  in  Relation  to  Water 
Supply ;  8.  Methods  and  Records  of 
Water  Waste  Control ;  9,  Testing  of 
Water  Works  Materials  and  Supplies; 
10,  Essential  Data  for  Water  Depart- 
ment Records  and  Renorts ;  11,  Prac- 
tical Standards  of  Rules  and  Regula- 
tions of  Relations  Between  Water 
Works  and  Consumers ;  12,  Steps  To- 
wards Standardizing  Stated  Quantities 
for  Slides  in  Meter  Schedules ;  13, 
Watershed  Protection;  14  Pumping 
Station  Betterments;  i"..  Standardiza- 
tion of  services.  George  W.  Fuller. 
Chairman  ;  Frank  A.  Barbour.  Edward 
Bartow,  George  A.  Johnson,  George  C. 
Whipple. 


The  13t!i  national  conference  on  City 
Planning  was  held  on  May  9-11  at 
Pittsburgh,  and  was  attended  by  some 
200  persons  from  outside  places.  Meet- 
ings were  held  jointly  with  the  Civic 
Club  and  the  Real  Estate  Board  ot 
Pittsburgh, 

Zoning  in  general  was  discussed  by 
Roberl  H.  Whitten  and  Herbert  S. 
Swan,  and  the  proposed  zoning  ordi- 
nance for   Pittsburgh   was  outlined  by 

U.    N.    Arthur   and    J.    M.    ('lark.      Next 

James  D.  Hailman  described  the  rec- 
ommendation of  his  committee  for  ma- 
jor street  plan,  and  A.  S.  Tuttle  spoke- 
on  "The  Enforcement  of  a  Street 
Plan."  County  Planning  was  discussed 
and  advocated  by  W.  Donley.  Another 
important    matter   considered    was   the 

Distribution  of  Population,  which  was 
discussed  by  J.  R.  Bibbins  and  H.  M. 
Brinckerhoff.  the  latter  dealing  with 
the  distribution  of  the  homes  of  em- 
ployees of  the  larger  industries.  There 
were  also  two  papers  on  River  Trans- 
portation, In  Maior  J.  Franklin  Bell 
and  Kenneth  C  Grant.  Aerial  Trans- 
portation was  considered  by  John  Ihl- 
der,  and  Serial  Photograph}  reported 
on  by  E.  P.  I  toodrich  and  Herbert  S. 
Swan.  The  meeting  was  closed  by 
John  Nolen,  who  advocated  an 
planning     commission     with     adequate 

powers    and    responsibilities. 

T.awson  Purdy,  of  New  Vorl  was 
elected  president;  GeorPe  B.  Ford. 
x  ice  president,  and  Flavel  Shurtleff,  of 
Boston,  was  re-elected  secretary. 


\  mi:icii   \  \     i  s  -  i  i  i  i   i  i      i.i      i  i  i  i  - 

I  111-      II.     I     M.I  SI     I     |1« 

At   the   annual   bl 
the    American     Institute    of    El- 
Engineers,  held  in 

were  elected 
for   the   administra-  .   nning 

August  1  :  President.  William  McClel- 
lan ;  vice-presidents.  Walter  A.  Hall, 
X.  W.  Storer.  William  A.  Del.V 
G.  Ad-it.  .("In  i  .  Parker,  F.  W. 
Springer,  H.  W.  Kales.  Robert  Sibley. 
'  i  B.  Coldwell  ami  F.  R.  Ewart ;  man- 
agers. A.  (,.  Pierce.  R.  B.  Williamson, 
Harlan  A  Pratt;  treasurer.  George  A. 
Hamilton;  and  secretary,  I".  L.  Hutch- 
ison. 

ijk.tkoit     i;m.im:i  III  M.     -in  II    I 

The  Detroit  Engineering  Society  held 
its  last  meeting  of  the  season  on  May 
20,  when  Mr.  Galusha  and  Mr.  Garke. 
of  DwiKbt  P.  Robinson  Co..  New  York 
City,  gave  a  talk  on  "A  Mine  Mouth 
Super-Power  Station."  The  meeting 
was  held  jointly  witli  the  Detroit  sec- 
tion of  the  American  Society  of  Me- 
chanical Engineers  and  the  Detroit-Ann 
Arbor  section  of  the  American  Institute 
of  Electrical  Engineers.  The  following 
fticers  were  elected  at  a  recent  meet- 
ing of  the  society :  President.  M.  W. 
Taber ;  first  vice-president.  J.  R.  Mc- 
Coll ;  second  vice-president.  A.  L. 
Trout ;  and  secretary-treasurer,  O.  H. 
Dawson. 


The  eighth  annual  convention  of  the 
Canadian  Good  Roads  Association  was 
held  on  May  10-12  at  Halifax,  and  was 
attended  by  nearly  2U0  delegates,  repre- 
senting eight  of  the  nine  provinces  of 
Canada.  The  most  important  discus- 
sions centered  around  the  subject  of 
federal  aid  for  highways,  and  a  keen 
enthusiasm  for  better  highways  resulted 
in  suggestions  for  amendment.  Many 
valuable  technical  papers  were  pre- 
sented, and  an  instructive  exhibit  of 
road  making  machinery  added  to  the 
interest  of  the  meeting. 

UHKHICAN    SOCIETY    OK    SAFETY 
ENGINEERS 

A  meeting  of  the  American  Society 
of  Safety  Engineers  was  held  May 
27,  at  B  p.  m..  in  the  Engineering  Socie- 
ties Building,  29  West  39th  street.  Xew 
York  City.  1  lie  topic  was  "Elec- 
trical Hazards  and  Their  Safeguards.' 
Papers  wen-  presented  "ii  "High 
Tension  Electric  Generation  and 
Transmission."  .illustrated  by  lantern 
slides,  by  Messrs.  0.  ( 1.  Van  Danncn- 
berg  and  W.  W.  Samuels.  On  "'Elec- 
trical Hazards — Terminal  Equipment 
of  the  New  York  Central  Railroad  En- 
tering Xew  York  City,"  by  H.  S.  Bal- 
liet,  and  on  "Small  Motor  Problem* 
and  Industrial  Control,"  by  I..  E.  Smith 
(this  paper  \\a-  illustrated  by  lantern 
slides). 

new      YORK     SECTION      IMERK   \\ 
SOCIETY    OK  IIYII.   ENGINEERS 

At  the  annual  meeting  May  IS  an 
address   was  made  by   Nelson   P.   Lewis 

on  "What  Does  the  Xew  York  Metro- 
politan District  Mean"" 

1'hi.  following  officers  were  elected: 
President.  Xelson  P.  Lewis;  secretary, 
T.  P.  J.  Williams ;  directors,  Charles 
Gilman  and  Joseph  J.  Yates. 
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New  Appli 


lances 

Describing  New  Machinery,   Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


ALL  STEEL   IH'MP  BODY  WITH   STANDARD   ROCKING  FRAME 


AVI'lloNS      1)1  HOPING    EQ11I»ME\T 

The  dumping  bodies  manufactured  by 
the  Anthony  Co.  were  first  designed 
for,  and  appeared  co-incident  with,  the 
Ford  truck.  They  are  now  built  in  dif- 
ferent styles  for  different  construction 
and  municipal  services. 

The  All-steel  body  is  supported  near 
the  center  of  gravity  on  elevated  rock- 
ers operating  near  the  rear  end  of  the 
platform  of  a  Ford  truck  chassis.  The 
load  is  thus  balanced,  is  easily  and 
quickly  dumped  by  the  operation  of  a 
lever  at  the  driver's  seat.  The  stan- 
dard rocking  frame  provides  great  in- 
terchangeability  for  all  body  types, 
there  is  no  heavy  machinery  involved, 
and    the   large   dumping   angle   insures 

THE   BROWS'    PORT-A-BKLT 

The  Brown  Port-a-belt  is 
made  in  S  standard  sizes,  in- 
cluding two  widths  of  belt  to 
be  used  for  loading  and  unload- 
ing cars  and  for  loading  wag- 
arid  trucks,  reclaiming 
piles,  delivering  into  bins  and 
for  similar  purposes  It  is  used 
mounted  on  a  pair  of  wheels 
for  convenient  removal  from 
place  to  place  or  suspended 
from  overhead,  and  can  be  used 
singly  or  in  series.  The  belts, 
which  tre  12  or  lfi  inches  wide. 


instant  and  clean  disposal  of  the  load. 
The  bodies  are  strong  and  light  and 
can  easily  be  arranged  with  an  adjust- 
able tail  gate  allowing  them  to  dis- 
charge a  load  of  crushed  stone  or  other 
material  continuously  as  the  truck  pro- 
ceeds, so  as  to  place  a  uniform  thick- 
ness of  top  dressing  for  road  construc- 
tion. The  bodies  can  also  be  provided 
with  swinging  partitions  so  that  they 
can  serve  as  batch  boxes  for  loading 
the  skips  of  concrete  mixers  with  meas- 
ured cement  and  aggregate  for  road 
and  pavement  work.  A  special  type 
of  box  has  been  put  on  the  market  for 
handling  garbage  and  is  provided  with 
a  top  cover  that  is  raised  and  the  tail- 
gate opened  when  the  body  is  elevated 
:'0  degrees  to  the   dumping  angle. 
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CONVEYOR    LOADING  FROM    CAR   TO   WAGON 


are  run  at  a  speed  of  200  feet  per 
minute.  They  are  equipped  with  either 
high,  low  or  medium  flights,  according 
to  the  kind  of  material  handled.  They 
are  made  with  lengths  end  to  end  of 
the  belt,  of  14  to  29%  feet,  and  maxi- 
mum height  of  delivery  of  6  to  15  feet. 
The  motors  of  of  1%,  2  or  3  h.  p.,  and 
the  approximate  weights  of  the  ma- 
chines with  motors  vary  from  1,325  to 
2,410  pounds.  The  belt  is  provided 
with  sheet  steel  flaring  side  guards, 
increasing  its  capacity  and  is  raised  or 
lowered  in  35  seconds  by  an  enclosed 
worm    gear   operated   by   a   crank. 

BLASV    FORMS 

Forms  for  every  variety  of  concrete 
construction  are  made  by  the  Blaw- 
Knox  Company  and  described  in  cata- 
log 23.  All  are  made  of  steel  and  are 
collapsed  mechanically. 

Half  round  forms  are  interchange- 
able for  arch  and  invert  work  and  75 
linear  feet  are  required  for  maintain- 
ing a  uniform  progress  of  50  feet  per 
day.  Horseshoe  forms  are  of  two 
classes,  made  either  telescopic  or  non- 
telescopic,  for  continuous  or  for  al- 
ternate block  construction.  Full- 
round  forms  are  manufactured  in  sec- 
tions 5  feet  long  and  made  in  sizes 
30  inches  to  144  inches  in  diameter. 
Each  section  is  made  in  four  or  more 
pieces  with  joints  in  a  horizontal 
plane,  one  of  which  is  a  wedge  shape 
key.  The  forms  are  absolutely  rigid 
and  provide  for  perfect  alignment. 

Tunnel  forms  are  made  for  rail- 
road work  where  traffic  is  maintained 
and  where  traffic  is  not  maintained,  for 
waterway  tunnels  of  horseshoe  or  cir- 
cular shape  and  for  miscellaneous  tun- 
nels. All  railroad  and  horseshoe  tun- 
nel forms  are  provided  with  an  in- 
tegral traveling  device  and  the  form 
is  collapsible  but  non-telescopic.  When 
the  form  is  telescopic  a  separate 
traveler  is  used. 

Blaw-Knox  tunnel  liner  plates  take 
the  place  of  wood  siding,  poling 
boards,  segmental  lining  and  built- 
up  plates  in  soft  ground  work  to  sup- 
port the  natural  arch  of  the  ground 
while  the  permanent  lining  is  placed. 
Blaw  forms  for  subways  are  designed 
to  suit  the  requirements  for  special 
occasions.  The  Blaw  forms  for  heavy 
walls  are  cantilever  and  garftry  type, 
some  of  which  travel  on  integral 
frames.  Heavy  wall  forms  are  de- 
signed to  require  few  or  no  tie  rods, 
thus  promoting  economy  of  construc- 
tion. Special  wall  forms  have  been 
designed  to  eliminate  cofferdam  con- 
struction for  subaqueous  work.  Forms 
for  bridge  piers  are  made  with  Blaw- 
Knox  combination  lagging  which  con- 
sist of  12  x  16-inch  heavy  reinforced 
pl.it'  s  with  vertical  liners  and  horizon- 
tal walers.  so  arranged  that  they  can 
be  fastened  together  permanently  to 
form  units  of  any  size  required. 

Steel  centering  trusses  are  provided 
for  concrete  arches  with  clearance  un- 
derneath   for    maintaining    traffic    and 
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for  supporting  the  work  over  rivers 
and  other  places  where  falsework  can- 
not readily  be  built. 

Traveling  floor  forms  are  used  on 
flat  slab  floors;  beam  and  girder  forms 
on  groined  arches  may  be  made  to  al- 
low for  as  much  as  8  to  10  feet  varia- 
tion in  height.  Blaw  forms  are  also 
designed  for  light  walls  and  founda- 
tions and  a  complete  system  has  been 
developed  for  concrete  roads  and  high- 
way and  pavement  construction  for 
curbs  and  the  like.  The  catalog  us 
profusely  illustrated  with  half-tone  en- 
gravings of  progress  pictures  showing 
the  forms  in  service  on  important 
work. 
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and  installing  them,  and  of  the  struc- 
tures made  with  them.  Particularly  of 
cofferdams,  retaining  walls  and  the 
like.  It  reflects  great  credit  on  the 
Steel  Sheet  Piling  Department  which 
produced  it,  and  is  of  high  value  as  a 
hand-book  of  sheeting  and  cofferdam 
construction,  giving  the  principal  fea- 
tures of  important  precedents,  illus- 
trated by  numerous  halftone  and  line 
engravings  that,  with  the  well-prepared 
descriptive  text.give  data  of  great  value 
to  engineers,  superintendents  and  con- 
tractors and  architects.  It  has  160  8  x 
10%  pages,  printed  on  heavy  glazed 
paper  with  embossed  stiff  paper  covers. 
Among     the     numerous     important 


Ml:  I  ,\i  INi;  30  MILES  OF   ROAD   IN  ONE   DAY 


DUPLEX    HIGHWA1    GRADING 

In  road  maintenance  it  has  been 
usual  t"  frequently  operate  two-blade 
graders,  tandem,  hauled  bv  a  tractor, 
ng  first  one  side  of  the  road  and 
then  the  other.  Recently,  however,  an 
innovation  has  been  reported  from 
Park  county,  Wisconsin,  where  the 
outfit  of  Commissioner  Moore,  of 
Janesville,  completed  thirty  miles  of 
road  maintenance  per  10-hour  day 
with  a  pair  of  Stockland  quick  lift 
graders  with  8-foot  blades,  hauled  side 
by  side  by  a  10-ton  Holt  'ractor. 

The  tongues  of  the  graders  were 
attached  to  the  rear  of  the  tractor, 
making  equal  angles  with  the  axis  of 
the  road  and  the  graders  were  oper- 
ated in  the  usual  manner  by  men 
mounted  on  them  and  controlling  the 
hand  wheels  that  shifted  the  blades  as 
necessary.  When  the  outfit  crossed 
bridges  too  narrow  for  the  graders  to 
pass  side  by  side,  they  were  towed 
tandem,  using  the  wire  ropes  shown 
in  the  background  for  tow  lines.  In 
order  to  finish  the  crown  of  the  road 
after  the  graders  had  passed,  and  to 
leave  a  smooth,  even  surface  from 
shoulder  to  shoulder,  a  small  drag  can 
be  hauled  behind  the  graders  to  cover 
the  area  between  the  blades  of  the 
machines. 

LACKAWANNA    SHEET    PILES 

Bulletin  109  of  the  Lackawanna  Steel 
Co.  is  much  more  than  an  ordinary  cat- 
alog;  it  is  a  well-conceived,  admirabl) 
prepared  and  suitably  executed  mono- 
graph, covering  the  state  of  the  art  of 
steel  sheet  piline :  showing  the  principal 
"italities  and  characteristics  of  inter- 
locking steel  piUs.  giving  ample  illus- 
trations  of    the    methods    of    handling 


works  described  where  steel  sheet  piles 
were  used  are  the  Tunkhannok  viaduct, 
the  16th  Street  pier.  New  York,  the 
Blackrock  shiplock,  Buffalo,  the  cof- 
ferdam for  the  raising  of  the  battleship 
Maine,  installations  for  the  New  York 
State  barge  canal  and  for  the  United 
States  government,  besides  a  great  num- 
ber of  bridge  piers,  foundations,  retain- 
ing walls  and  other  difficult  and  im- 
portant  structures.  Devices  for  han- 
dling, assembling,  driving,  pulling  and 
straightening,  methods  of  driving  and 
bracing,  and  many  other  practical  fea- 
tures are  very  clearly  presented. 

The  different  sizes,  weights,  and 
styles  of  the  Lackawanna  steel  sheet 
piles  are  listed  and  their  essential  fea- 
tures and  uses  are  described,  tables  of 
their  properties  arc  given,  concrete  pro- 
tected  steel  sheeting  is  described  and 
illustrated  and  tests  of  the  interlock  are 
illustrated. 

BARBER-BREEN     SNOW     LOADER 

A  circular  issued  by  the  Barber- 
Green  Company.  Aurora,  111.,  describes 


the  successful  use  of  a  portable  elec- 
trically driven  snow  loader  operated  on 
the  belt  conveyor  plan  in  Chicazo  with 
an  efficiency  of  about  3  yards  per  min- 
ute. Photographs,  diagrams  specifi- 
cations are  given. 

\  I    inM  V  PIO     LOWERING      FACK 

The  Duff  Manufacturing  Co.  is  dis- 
tributing its  new  bulletin,  N'o.  308, 
which  illustrates  and  describes  their 
line  of  automatic  lowering  jacks.  This 
type  of  jack,  which  is  made  in  a  wide 
variety  of  heights,  is  widely  used  by 
contractors  for  raising  loads  of  any 
kind  where  a  lifting  capacity  of  25  tons 
or  less  is  required. 

ROAD     Sl'PPLY     AND     HETAL     <<> 

This  company  supplies  wire  bar-ties 
for  connecting  reinforcement  steel 
rods  together  and  also  furnishes  tying 
tools  with  which  one  man  can  make 
a  tie  in  two  seconds.  By  the  use  of 
the  specially  prepared  ties  which  have 
loops  at  each  end,  and  are  sold  by  the 
1,000,  it  is  claimed  that  a  great  econ- 
omy of  time  and  labor  is  effected. 

HOOT    SPRING    SCRAPKU* 

Spring  scrapers  manufactured  by  the 
Root  Spring  Scraper  Company  are  pat- 
ented machines  that  have  been  thor- 
oughly tested  and  have  seen  severe  serv- 
ice on  all  kinds  of  dirt  roads.  They 
are  designed  for  rapid  operation  and 
will  handle  gravel  at  a  speed  of  10  to 
15  miles  per  hour  and  snow  at  a  speed 
of  35  miles  per  hour,  doing  better 
work  the  faster  they  go,  and  throwing 
the  snow  so  far  away  as  to  prevent 
the  formation  of  windrows. 

The  scraper  has  a  10-foot  blade  of 
high  carbon  spring  steel,  with  a  2  x  lM 
inch  oil  tempered  cutting  edge  which 
can  be  reversed,  doubling  its  life.  The 
scraper  is  mounted  on  heavy  springs  to 
resist  the  stress  of  high  speed  and  is 
set  at  an  angle  of  45  degrees  and  oper- 
ated by  a  double  ratchet  wheel  and 
chain.  When  the  scraper  is  out  of 
commission  the  truck  can  be  used  for 
any  other  purpose.  It  is  claimed  that 
the  scraper  will  cover  six  times  the  sur- 
face of  any  machine  now  in  use  for 
smoothing  city  streets. 

The  same  company  manufactures 
also  a  self-sharpening  scarifier  with 
long  teeth  projecting  at  both  ends  so 
that  it  can  be  used  either  side  up  and 
can  also  be  hauled  by  attachment  to 
any  side  or  corner.  It  is  hooked  to 
the  rear  of  a  truck  and  loosens  the 
road  surface  so  that  the  gravel  can  be 
leveled  into  the  holes. 


NASH    QPAD,   GOVERNMENT  TYPE    ROOT   SPRING   SCRAPER 
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■VVAXJGHOISTS 

Waughpists,  manufactured  by  the 
Denver  Rock  Drill  Manufacturing  Co., 
consist  essentially  of  a  small  enclosed 
rotary  engine  geared  to  the  shaft  of  the 
hoisting  drum  and  forming  a  very 
light,  compact  and  efficient  portable 
hoist  that  can  be  attached  to  a  girder, 
column,  derrick  mast,  gantry,  wall 
bracket  or  any  other  convenient  sup- 
port and  is  recommended  for  rapid 
light  service  and  efficiency  for  all  sorts 
of  construction  and  industrial  work 
where   compressed   air   is   available. 

The  principal  parts  of  the  hoist  are 
the  motor,  the  engine,  motor  housing, 
distributor,  cylinder  blocks,  spider  shaft 
and  piston.  The  whole  engine  revolves 
in  the  motor  housing  where  an  air  tight 
casing  protects  the  engine  and  serves 
with  an  oil  reservoir.  As  the  engine  is 
perfectly  balanced  there  is  no  vibration 
and  it  can  be  instantly  reversed  by  sim- 
ply pushing  the  control  lever  to  the 
opposite    position.      It    has    the    splash 


is  chain  driven  and  delivers  earth  to 
either  side  of  the  machine.  Its  bear- 
ings exclude  dirt  and  are  lubricated  by 
independent  grease  cups. 

The  standard  depth  of  cuts  are  8,  10, 
12  and  22  feet.  The  width  cut  varies 
from  51  to  76  inches  with  the  different 
machines.  Six  speeds  are  provided  on 
all  machines  and  vary  from  about  Va. 
to  3*/4   feet  per  minute. 

One  of  these  machines  averaged  500 
feet  per  day  of  trench  9  feet  deep  and 
27  inches  wide.  It  made  a  record  of 
800  feet  of  this  trench  in  one  day,  at 
a  total  cost  of  $7  for  labor,  $1.80  for 
fuel  and  50  cents   for  lubrication. 

INDUSTRIAL  NOTES 

The  Post  Tractor  Company,  of 
Cleveland,  Ohio,  and  the  Whitney 
Tractor  Co..  of  Upper  Sandusky,  Ohio, 
have  consolidated  as  the  Post-Whitney 
Company,  of  Cleveland. 


PERSONALS 


PORTABLE  HOIST  FOR  LICHT  SERVICE 


system  automatic  lubrication  and  is  op- 
erated at  high  speed  geared  down  27.5 
times  for  most  efficient  service.  The 
horsepower  is  unusually  great  in  pro- 
portion to  the  size  and  weight  of  the 
hoist.  It  has  a  brake  horsepower  of  5 
at  100  pounds  air  pressure,  and  a  ca- 
pacity of  500  to  2.000  pounds  hoisted 
vertically  at  the  rate  of  68  to  148  feet 
per  minute.  The  drum  has  capacity  for 
1.000  feet  of  %-inch  rope  or  225  of 
%-inch  rope.  It  is  supplied  with  1%- 
inch  air  hose;  its  dimensions  are  24% 
xl9%xl7y2  inches,  and  its  weight 
is  335  pounds. 

LADDER  TYPE  STANDARD  EX- 
CAVATOR 

This  machine  described  in  bulletin 
4-X  of  the  Pawling  &  Harnischefeger 
Co.,  is  suited  for  heavier  and  deeper 
work  than  that  of  the  wheel  type  ma- 
chine and  is  recommended  for  depths 
to  20  feet.  It  has  a  well  braced  steel 
car  body,  mounted  on  caterpillar  trac- 
tion and  equipped  with  a  four  cylinder 
vertical  motor  of  the  tractor  type  de- 
signed for  continuous  service  and  burn- 
ing either  gasoline,  kerosene  or  distil- 
late. The  motor  is  gear  connected  to 
the  machinery  and  is  cooled  by  a  water 
radiator.  The  main  clutch  is  of  the 
friction  type  and  adjustable  for  heavy 
or  light  work  or  to  overload  or  exces- 
sive shock.  The  double  bourn  is  of  the 
box  girder  type  with  cast  steel  buckets 
having  tool  steel  teeth.  Corduroy  trac- 
tors are  driven  by  chains  and  easily  dis- 
mantled for  repairs,    The  belt  conveyor 


The  Austin-Western  Road  Machin- 
ery Co.,  of  Chicago,  is  now  located  at 
400    North    Michigan    avenue. 


The  third  annual  convention  of  the 
National  Lime  Association  will  be  held 
at  Hotel  Commodore,  New  York  City, 
June  15.  16,  17.  A  number  of  technical, 
:ndustrial  and  commercial  papers  will 
be  presented,  including  one  on  "Prob- 
lems to  be  considered  in  changing  a 
quarry  from  hand  method  to  steam 
shovel  method."  by  Irving  Warner,  and 
one  on  "Wet  mixed  lime  mortar,"  by 
W.  C.  Hay.  A  discussion  will  also  be 
held  on  "Is  the  Central  Mixing  Plant 
the  Next  Step  in  Handling  Lime  and 
Concrete  Mortars?''  Exhibits  will  be 
made  by  the  National  Association  and 
by  the  Eastern  Bureau  and  there  will 
be  lunches  and  an  evening  banquet, 
with  speeches,  music  and  entertain- 
ment. 


A  5-ton  Federal  truck  in  one  day  re- 
cently hauled  a  boiler  to  an  elevation 
of  5.000  feet  in  the  Sierra  Nevada 
mountains  under  conditions  that  would 
have  required  a  28-mule  team  for  three 
days.  In  some  places  there  were  20 
per  cent  up-grades  and  dangerous 
sharp  turns  and  it  was  sometimes  nec- 
essary on  steep  down  grades  to  cut 
down  and  drag  behind  a  good  size 
tree  for  an  additional  brake. 


The  New  Jersey  State  Highway  De- 
partment announces  the  removal  of  its 
Northern  Division  Construction  Office. 
Roy  Mullins,  Division  Construction  En- 
gineer, from  790  Broad  street.  Newark, 
to  402  Broad  street.  Newark.  The 
Bridge  Division  Office  will  remain  at 
790  Broad   street. 


H.  M.  Davison  was  from  1903  to 
1919  with  the  Hay  ward  Company,  man- 
ufacturers of  "orange  peel,  clam-shell, 
electric  motor  clam-shell  and  drag 
scraper  buckets,  and  for  two  years 
just  past  was  general  sales  manager 
for  the  Ohio  Locomotive  Crane  Co. 
He  has  again  become  associated  with 
the  Hayward  Company  and  will  here- 
after be  connected  with  the  manaee- 
ment  of  that  company.  Among  other 
duties  be  will  have  the  general  inan- 
agemenl  of  sales. 


Sanborn,  J.  F..  consulting  civil  en- 
gineer, announces  the  removal  of  his 
office  to  50  Church  street,  New  York 
City. 

Sarr,  Frederick,  has  been  appointed 
first  deputy  highway  commissioner, 
New  York  State  Highwav  Department, 
and  Hotchkiss,  H.  G.,  has  been  ap- 
pointed second  deputy  commissioner. 

Kimball,  S.  Dexter,  dean  of  the  Col- 
lege of  Engineering  of  Cornell  Univer- 
sity has  been  nominated  president^  of 
the  American  Society  of  Mechanical 
Engineers. 

Victor  T.  Goggin,  recently  New  Eng- 
land sales  manager  of  Fred  T.  Ley  & 
Co.,  Inc.,  of  Springfield,  Boston  and 
New  York,  has  severed  his  connec- 
tion with  that  concern  to  associate 
himself  as  contracting  engineer  with 
Dwight  P.  Robinson  &  Company,  In- 
corporated, of  New  York,  Chicago, 
Dallas,  Youngstown,  Los  Angeles  and 
Montreal. 

Long,  Bayard  A.,  has  been  ap- 
pointed sanitary  engineer  of  John- 
stown, Pa.,  to  succeed  H.  J.  Baum,  who 
resigned. 

Loewenstein,  Jacob,  for  18  years 
with  the  American  Bridge  Company,  is 
now  engaged  as  consulting  engineer, 
specializing  in  the  purchasing  of  steel 
for  buildings,  bridges  and  other  struc 
tures.  His  offices  are  in  the  Equitable 
Trust  building.  New  York  City. 

McKee.  Wood,  of  Paterson,  N.  J., 
formerly  state  senator,  has  been  reap- 
pointed to  the  North  Jersey  District 
Water  Supply  Commission  by  Governor 
Edwards,  of  New  Jersey. 

Daley.  Patrick  A.,  who  for  39  years 
has  been  in  the  employ  of  the  Water 
Division  of  Beverly,  Mass..  completed 
this   service   on   April   18. 

Herbert,  H.  D.,  has  been  elected  bor- 
ough manager  of  Carlisle,  Pa. 

Kaines.  John,  has  been  appointed  su- 
perintendent of  highways  of  the  Onon- 
daga Indian  Reservation  by  the  New 
York   State  Highway  Department. 

Wright.  George  C,  for  eleven  years 
with  the  Monroe  County,  N.  Y.,  engi- 
neer's office  and  since  1914  deputy  coun- 
ty superintendent  of  highways,  has 
been  appointed  county  superintendent 
of  highways  of  Monroe  county.  N.  Y. 
Crowley.  William  T..  has  been  ap- 
pointed city  engineer  of  Lock  Haven. 
Pa. 

Anschutz.  H.  E.,  formerly  with  the 
Georgia  Highway  Department,  has  been 
appointed  engineer  of  the  citv  planning 
commission  of  Atlanta.  Ga. 

Hunt.  E.  G,  has  been  appointed  city 
engineer  of  Aberdeen,  Wash. 

Greene,  Major-Gen.  Francis  V.,  po 
lice  commissioner  of  New  York  in  1903 
and  from  1904  to  1915  president  of  the 
Niagara.  Lockport  &  Ontario  Power 
Co.,  died  on  May  15  in  New  York  City. 
tuivmoi.  e:\gineers  APPOINTED 
The  New  Jersey  Interstate  Bridge 
and  Tunnel  Commission  has  appointed 
George  W.  Wells,  St.  John  Clark  and 
Col.  George  I-  Watson  engineers  for 
the  vehicular  tunnel  under  the  North 
river,  from  the  Borough  of  Manhattan, 
New  York,  to  Hoboken.  N.  J. 
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Baltimore  Waste  Disposal  Report 


Burial,  reduction  and  hog  feeding  have  been  tried  in  succession  and  now  a  per- 
manent plant  is  considered  necessary.  In  his  report,  Chief  Engineer  Perring 
discusses  the  various  methods  and  their  suitability  for  Baltimore  conditions. 


The  city  of  Baltimore  has,  during  the  past  forty 
years,  tried  various  methods  of  disposing  of  its 
garbage,  but  has  found  each  in  its  turn  to  be 
unsatisfactory.  The  latest  attempt  prior  to  the 
existing  temporary  arrangement,  was  the  entering 
into  a  contract  with  the  American  Feeding  Com- 
pany to  dispose  of  the  garbage  by  feeding  to  hogs, 
this  contract  going  into  effect  on  May  1,  1919. 
The  city  delivered  the  garbage  in  scows  at  Grave- 
yard Point  and  the  contractor  paid  the  city  for 
each  ton  a  sum  equal  to  3^2  times  the  price  per 
pound  of  live  killing  hogs  on  the  Chicago  mar- 
ket. About  January  '5  of  this  year,  the  Ameri- 
can Feeding  Company  removed  ;ts  hogs  from  the 
farm  and  abandoned  the  contract,  the  city  retain- 
ing the  pens,  feeding  platforms  and  railway  tracks 
which  the  company  had  built  on  the  farm  (which 
land  was  owned  by  the  city)  to  satisfy  a  claimed 
indebtedness  of  about  $15,000. 

Following  this,  the  city  made  a  temporary  ar- 
rangement to  deliver  the  garbage  on  scows  to  a 
contractor  who  pays  the  city  $40  per  scow  load 
of  approximately  180  tons  and  sells  the  garbage 
to  farmers  for  fertilizing  purposes.  As  the  tow- 
ing and  handling  of  garbage  costs  the  city  about 
$90  per  scow  load,  the  city  loses  about  $50  per 
load  or  25  cents  to  30  cents  per  ton  in  addition 
to  the  cost  of  collecting  the  garbage  and  deliver- 
ing it  to  the  scows.  This  contract  expired 
April  15. 

During  the  year  1920  the  total  garbage  re- 
moved by  scows  from  the  water-front  dumping 
station  was  reported  to  be  130  scow  loads, 
amounting  to  24,269  tons.  The  city  owns  and 
operates  eleven  scows,  five  of  them  92  feet  long 
by  28  feet  wide  by  12  feet  deep,  with  a  capacity 
of  about  400  tons;  five  scows  80  feet  long  bv  24 
feet  wide  by  12  feet  deep  with  a  capacity  of*  300 
tons,  and  an  eleventh  scow  of  about  the  same 
capacity  as  the  smaller  size  but  of  a  different 
shape.  The  larger  scows  cost  the  city  $8,600 
apiece,  and  the  smaller  scows  $6,000. 

As  for  ashes,  the  city  has  used  these  to  great 
advantage  in  filling  in  low  land  and  thus  making 
many  acres  of  valuable  building  land  in  the  city, 


although  the  dumps  have  been  more  or  less  of  a 
nuisance  because  of  careless  maintenance.  The 
street  cleaning  department  reported  for  the 
year  1920  that  it  collected  43.000  cubic  yards 
of  mixed  ashes  and  rubbish  at  a  cost  of  $369,704, 
and  it  is  estimated  that  the  ash  collection  cost 
$1.27  a  ton  and  the  rubbish  collection  $5.02. 

In  view  of  the  necessity  of  making  some  per- 
manent arrangement  for  disposing  of  the  garb- 
age, Mayor  Broening  asked  H.  G.  Perring,  chief 
engineer  of  the  Department  of  Public  Improve- 
ments of  Baltimore,  to  report  on  the  most  feas- 
ible method  of  disposing  of  the  city's  garbage 
and,  under  date  of  April  9,  Mr.  Perring  sub- 
mitted a  report,  of  which  an  abstract  is  given 
herewith  ■ 

In  considering  the  subject,  attention  must  be 
given  to:  "(1)  The  danger  to  health  through  the 
possible  bearing  of  infectious  and  contagious 
diseases  in  city  wastes;  (2)  the  possible  spread 
of  rats,  mice,  flies,  mosquitos  and  other  vermin; 
(3)  the  producing  of  annoying  and  foul  odors, 
either  for  long-continued  periods  or  even  for 
short  stretches  of  time;  (4)  unsightliness ;  (5)  that 
intangible,  psychological  effect  which  has  to  do 
with  the  self-respect  of  persons  who  object  to 
living  near  a  dump  or  near  any  place  where  the 
city  disposed  of  its  wastes. 

"In  arriving  at  a  solution  we  must  not  only 
consider  the  residents  of  our  city,  but  wc  must 
also  be  on  good  terms  with  our  adjoining  neigh- 
bors in  the  state  and  must  not  do  anything  that 
will  create  a  dangerous  or  offensive  condition 
to  them." 

The  largest  part  of  the  expense  connected  with 
city  waste  is  that  of  the  collection  of  them  and, 
from  a  financial  viewpoint,  the  actual  ultimate 
disposal  is  of  relatively  small  importance. 

Baltimore  has  reached  the  size  where  it  must 
decide  upon  some  permanent  method,  the  cost  of 
any  plant  for  disposal  being  now  too  great  to 
permit  of  further  experimentation.  The  neces- 
sity for  immediate  action,  however,  is  not  so 
urgent  as  many  think.  The  city  owns  a  farm 
just  across  the  creek  from  the  land  used  by  the 
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American  Feeding  Company,  which  farm  con- 
tains 157  acres  of  nearly  level  land  with  sandy 
soil  and  a  300-foot  wharf.  There  is  no  question 
in  Mr.  Perring's  mind  that  the  garbage  of  the 
city  can  be  disposed  of  for  a  year  or  more  in  a 
perfectly  sanitary  manner  by  hauling  it  to  this 
city  farm  and  burying  it  in  trenches.  He  is  con- 
firmed in  this  opinion  by  Dr.  John  H.  Gregory, 
of  Johns  Hopkins  University,  who  used  this 
method  of  disposing  of  the  city  garbage  of  Co- 
lumbus, Ohio,  for  four  yrears  prior  to  the  in- 
stallation of  the  reduction  plant  by  that  city. 
From  1882  to  1901  Baltimore  disposed  of  its  garb- 
age by  spreading  it- over  the  ground  and  plowing 
in  (but  presumably  not  in  the  sanitary  method 
contemplated  by  Mr.  Perring).  From  1902  to 
1919  the  garbage  was  disposed  of  by  the  reduc- 
tion process  under  two  different  contracts,  and 
during  the  early-  part  of  1919  it  was  again  dis- 
posed of  by  burial  in  trenches  18  inches  deep  by 
5  feet  wide,  a  12-inch  layer  of  garbage  being  cov- 
ered with  6  inches  of  soil 

RECOMMENDED    METHODS    OF    DISPOSAL 

The  greater  part  of  this  report  is  devoted  to  a 
consideration  and  comparison  of  the  various 
methods  which  seemed  to  be  practicable  for 
Baltimore,  these  including  hog  feeding,  reduc- 
tion, incineration,  fuel  briquetting  and  utilization 
for  stock  feeding.  Summing  these  up,  Mr.  Per- 
ring concludes  that  the  cost  of  disposing  of  garb- 
age, rubbish  and  ashes,  including  collection, 
should  not  exceed  $1.25  per  capita  per  year,  while 
35  cents  is  already  being  paid  by  the  citizens  for 
removal  of  ashes.  He  recommends  that  the  house- 
holders be  required  to  make  careful  separation  of 
the  wastes  into  ashes,  rubbish  and  garbage ;  that 
the  ashes  be  used  for  filling  streets  and  low  lands, 
that  rubbish  be  burned  in  four  incinerators,  each 
containing  two  15-ton  units,  to  be  built  in  con- 
venient parts  of  the  city,  saleable  material  being 
salvaged  at  these  plants;  and  that  garbage  be 
removed  to  a  single  reduction  plant.  Ashes 
would  be  collected  twice  a  week  in  the  outlying 
districts  and  more  frequently  in  the  congested 
districts,  rubbish  would  be  collected  once  a  week, 
and  garbage  would  be  collected  daily  from  April 
to  October  and  three  times  a  week  from  October 
to  April. 

The  garbage  should  be  removed  quickly  to  re- 
lay stations,  and  thence  to  a  reduction  plant  by 
truck  and  trailer,  by  trolley-,  railroad,  scow  or 
other  means.  The  reduction  plant  should  have 
a  present  maximum  daily  capacity  of  300  tons 
and  should  be  built  in  one  or  two  localities,  either 
near  existing  fertilizer  factories  or  near  the  sew- 
age disposal  plant.  The  city  should  endeavor  to 
collect  every  pound  of  garbage  and  under  no  cir- 
cumstances permit  collection  by  private  parties. 
It  should  own  and  operate  its  collection  equip- 
ment and  disposal  plant.  No  storage  of  garbage 
for  more  than  one  day  should  be  allowed  at  any 
point.  If  scows  are  used  for  removing  the  garb- 
age, they  should  make  trips  to  the  disposal  plant 
each  day,  even  though  but  partly  loaded.  He 
recommends  that  the  use  of  truck  and  trailer  in 
garbage  and  waste  collection  be  carefully  investi- 
gated; in  fact,  that  the  whole  system  of  collec- 


tion be  studied  carefully  with  a  view  to  reducing 
the  cost. 

Collection  of  refuse  from  houses  in  the  outlying 
sections  is  unduly  expensive  and  in  many  cities 
is  largely-  neglected.  It  is  recommended  that 
houses  built  in  the  outlying  sections  of  Baltimore 
be  required  to  be  equipped  with  some  form  of 
individual   incinerator   for   garbage  and   rubbish. 

He  estimates  the  cost  of  a  300-ton  reduction 
plant  as  $1,000,000,  and  of  the  four  incineration 
plants  as  $180,000,  this  cost  including  the  sites 
and  engineering  as  well  as  the  plant,  buildings, 
etc. 

Meantime,  while  the  method  of  final  disposal 
is  being  decided  upon  and  the  plant  constructed, 
the  garbage  should  be  taken  to  the  city  farm  and 
buried  under  the  following  conditions:  The 
scows  should  not  be  held  at  the  loading  wharf 
more  than  24  hours;  the  garbage  on  the  scows 
should  be  covered  with  land  plaster  and  disin- 
fectant ;  the  scows  should  be  properly  cleaned 
at  the  discharging  end  of  each  trip.  The  garbage 
should  not  be  stored  at  the  farm  but  should  imme- 
diately be  buried  in  trenches  and  covered  with  6 
inches  of  earth  or  sandy  loam  after  being  spread 
with  land  plaster.  If  this  temporary  disposal  be 
performed  by  contract,  the  contractor  should  give 
an  adequate  bond  and  the  contract  should  be  re- 
vocable by  the  Board  of  Awards  if  sanitary  con- 
ditions are  not  maintained,  and  regular  inspec- 
tion should  be  made  by  the  street  cleaning  de- 
partment to  secure  such  conditions.  The  city 
should  have  power  to  correct  sanitary  defects  at 
the  expense  of  the  contractor  without  annulling 
the  contract,  within  10  hours  after  notification  of 
the  contractor  to  remedy  the  condition  and  his 
neglect  or  refusal  to  do  so.  The  contractor  should 
be  allowed  to  remove  any  fertilizer  produced  by 
decomposition  of  buried  garbage,  if  the  same  can 
be  done  in  a  sanitary  manner,  within  one  year 
after  the  termination  of  the  contract. 

HOG    FEEDING 

In  considering  the  various  methods  available, 
Air.  Perring  assumes  that,  if  hog  feeding  be 
adopted,  the  city  would  require  15,000  hogs  to 
consume  about  150  tons  of  garbage  a  day;  that 
each  hog  would  gain  an  average  of  one  pound 
a  day  in  weight  and  would  be  sold  as  soon  as  it 
had  gained  100  pounds.  The  interest  for  100 
days  on  the  plant  and  equipment  would  average 
29  cents  per  hog.  the  fixed  charges  would  be  $5, 
the  labor  of  feeding  $1.50,  loss  through  death 
(estimated  at  10  per  cent  of  the  herd)  $1,  a  total 
of  $7.79  for  producing  100  pounds  of  pork.  If 
this  sold  at  10  cents  a  pound  the  net  return  would 
be  $2.21.  If  20  pounds  of  garbage  will  produce 
a  pound  of  pork  this  would  give  a  net  return  of 
$2.21  per  ton  of  garbage;  or  the  return  would  be 
88  cents  if  it  required  50  pounds  of  garbage  per 
pound  of  pork.  As  it  cost  the  city  last  year  50 
cents  a  ton  to  barge  the  garbage  from  the  water 
front  to  the  piggery,  and  $5  to  collect  and  haul  it 
to  the  water  front,  this  would  give  the  net  cost 
per  ton  $4.62. 

"As  success  in  operating  a  piggery  depends  on 
good  management  and  prompt  delivery  of  the 
garbage  in  a  fresh  state,  it  is  doubtful  whether  as 
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good  results  as  above  indicated  would  be  obtained 
from  hog  feeding  by  city  employees.  Under  the 
contract  recently  abandoned  by  the  American 
Feeding  Company,  which  provided  for  their  pay- 
ment to  the  city  for  each  ton  of  garbage  delivered 
to  the  piggery  a  sum  equal  to  Zy3  times  the  price 
ound  of  live  hogs  in  Chicago,  the  theoretical 
cost  to  the  city  for  collection  and  disposal  was" 
$5.22,  which  includes  $5  for  collection,  50  cents 
for  transportation  and  7  cents  for  interest  on  the 
city's  investment  at  the  plant,  less  35  cents  paid 
to  the  city  by  the  contractor  on  a  basis  of  pork 
at  10  cents  a  pound  in  Chicago.  "These  theo- 
retical figures  have  not  been  realized  and,  in  fact, 
the  city  has  received  no  return  but  has  been 
placed  at  considerable  expense  due  to  the  failure 
of  this  method  of  disposal  from  various  causes. 
Returns  from  hog  feeding  are  altered  vitally  by 
a  drop  of  a  cent  or  two  in  the  price  of  live  pork 
between  the  time  the  shoats  are  purchased  and 
the  time  when  the  fattened  hogs  are  sold. 

Hog  feeding,  if  successfully  practiced,  requires 
the  careful  selection  of  the  richer  grades  of  garb- 
age and  the  rejection  of  the  remaining  portions. 
\\  h.  t her  or  not  this  is  done,  the  hogs  themselves 
will  reject  considerable  quantities  of  the  green 
garbage  and  all  of  the  rejected  matter  must  be 
disposed  of  by  incineration,  burial  or  otherwise. 
A  disadvantage  in  the  case  of  Baltimore  is  that 
the  state  of  Maryland  Live  Stock  Commission 
has  ruled  that  it  will  not  permit  the  use  of  garb- 
age as  a  feeding  material  without  it  is  first  steri- 
lized, although  many  authorities  claim  that  steri- 
lizing garbage  before  feeding  to  hogs  is  inadvis- 
able. 

The  most  important  arguments  for  hog  feeding 
those  of  patriotism  and  financial  returns, 
neither  of  which  apply  now  that  the  war  emer- 
gency conditions  have  passed. 

DISPOSAL  BY  REDUCTION 

It  is  estimated  that  a  reduction  plant  sufficient 
to  dispose  of  Baltimore's  present  garbage  would 
cost  between  $750,000  and  $1,250,000.  Assuming 
$1,000,000,  with  15  per  cent  for  interest  and  de- 
preciation, and  that  53,000  tons  of  garbage  would 
be  reduced  per  year,  the  fixed  charges  per  ton  of 
garbage  would  be  $2.83.  It  is  estimated  that  the 
operating  costs  would  include  $2  per  ton  for  la- 
bor, $1  for  fuel  and  40  cents  for  gasoline,  or  a 
total  of  $3.40  per  ton  for  operating  costs,  or  of 
$6.23  for  both  overhead  and  operating  costs. 

Assuming  a  yield  from  a  ton  of  garbage  of  45 
pmi nds  nf  grease  at  4^2  cents  a  pound  and  220 
pounds  of  tankage  at  $5  a  ton  gives  a  total  return 
ui'  $3.13  or  a  net  cost  of  reduction  of  $3.10;  to 
which  should  be  added  $5.50  for  collecting  the 
garbage  and  bringing  it  to  the  plant  bv  barge— 
a  total  of  $8.60. 

Mr.  Perring  stated  that  the  garbage  reduction 
plant  in  Philadelphia  is  operated  without  nui- 
sance within  three  miles  of  the  city  hall  and  with- 
in one  mile  of  a  fine  residential  section. 

INCINERATION 

To  burn  the  garbage,  either  fuel  or  combustible 
waste  must  be  used.  If  the  latter  is  used,  there 
should  be  about  30  per  cent  of  combustible  waste 


to  70  per  cent  of  garbage.     Investigation  in 
and  1915  of  the  relative  quantities  and  ca 
values  of   the   garbage,   ashes   and   rubbish   col- 
lected in  the  city  of  Washington  at  differem 
sons  of  the  year  indicated  that  the  summer  pro- 
duction of  combustible  wastes  would  not  be  suf- 
ficient to  incinerate  the  summer  garbage.     If  the 
same  condition  obtains  in  Baltimore,  it  would  be 
necessary  to  store  part  of  the  winter  wastes  fur 
use  in  the  summer  or  else  to  burn  coal  during  the 
summer  months 

If  incineration  is  employed,  it  is  recommended 
four  plants  with  a  combined  daily  capacity 
of  250  tons,  be  located  at  different  parts  of  the 
city  to  reduce  the  length  of  haul  to  a  minimum. 
Their  cost  is  estimated  at  $375,000.  Interest  and 
depreciation  on  this  at  15  per  cent  give  fixed 
charges  of  $1.06  a  ton,  while  operation  is  esti- 
mated to  cost  $1.20  for  labor  30  cents  for  fuel 
(used  during  four  months)  and  24  cents  for  dis- 
posal of  residual  ash  and  clinker  (at  $2  a  ton  and 
ash  equaling  12  per  cent  of  matter  consumed). 
This  gives  a  cost  of  incineration  of  $2.80  per  ton 
of  garbage.  In  addition,  the  cost  of  hauling  refuse 
to  the  incinerators  would  probably  be  50  cents  a 
ton  less  than  hauling  it  to  the  water  front,  giving 
a  total  cost  of  $7.30  a  ton,  as  against  $8.60  for 
reduction  and  $5.22  for  hog  feeding.  It  is  to  be 
noted  that  this  method  provides  for  the  disposing 
of  all  the  rubbish  and  garbage  collected  by  the 
city. 

"Disposal  by  incineration  as  outlined  above  in- 
volves the  erection  and  operation  at  convenient 
points  within  the  city  of  four  plants.  Residents 
in  these  neighborhoods  and  owners  of  near-by 
property  would  object  to  the  idea  of  garbage  dis- 
posal plants  being  placed  in  their  midst.  Even 
if  the  stacks  emitted  no  odors,  the  constant  pass- 
ing to  and  fro  and  dumping  of  garbage  wagons 
would  be  a  disagreeable  feature  not  entirety  imag- 
inary.'' 

If  a  single  incineration  plant  were  built  at  a 
location  similar  to  that  for  the  reduction  plant, 
there  would  be  a  longer  haul  for  both  garbage  and 
the  refuse  required  to  burn  it,  and  it  is  estimated 
that  there  would  be  added  to  the  cost  about  $1.50 
per  ton  of  garbage,  making  the  cost  of  collection, 
removal  and  disposal  $8.80  a  ton  as  against  an 
estimated  cost  of  $8.60  for  reduction. 

OTHER    METHODS 

Quite  a  few  houses  in  Baltimore  are  equipped 
with  individual  incinerators  for  burning  both 
garbage  and  rubbish,  which  seem  t.i  operate  sat- 
isfactorily and  with  no  nuisance.  To  equip  the 
whole  city  with  these  would  cost  about  $10,000.- 
000.  If  the  city  paid  for  the  whole  equipment, 
the  ultimate  cost  of  the  disposal  of  rubbish  and 
garbage  would  he  about  the  same  as  under  the 
plan  recommended  but  it  would  require  a  much 
greater  capital  outlay  although  entirely  elimina- 
ting the  cost  of  collection.  It  is  not  considered 
feasible  to  adopt  this  plan  for  the  whole  city,  but 
it  is  recommended  for  outlying  districts  and  it 
is  suggested  that  the  city  might  be  justified  in 
bearing  part  of  the  expense  of  constructing  the 
household  incinerators  in  such  districts. 
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Concerning  briquetting  of  garbage,  it  was  stated 
that  this  is  practicable  although  it  was  tried  in 
Philadelphia  20  years  ago  and  abandoned.  How- 
ever, it  is  believed  that  the  commercial  develop- 
ment of  such  a  scheme  should  be  positively  dem- 
onstrated before  a  large  city  considers  it. 

Another  proposition  was  to  cook  and  dry  the 
garbage  and  grind  it  as  an  ingredient  for  the  man- 
ufacture of  stock  feed.  The  process  should  be 
sanitary  and  free  from  objectionable  odors.  It 
involves  the  separation  from  the  garbage  of  met- 
als, glass,  etc.  Although  Toledo,  Ohio,  is  build- 
ing a  plant  for  this  form  of  utilization  it  is  not 
yet  in  operation  and  the  plant  must  still  be  con- 
sidered as  experimental. 

World's  Longest  Tunnel 

for  New  York's 

Water  Supply* 

Conclusion  of  article  in  last  week's  issue. 
Special   features    of   construction   in   unfa- 
vorable work.     Contractor's  plant. 


SPECIAL  FEATURES  AT  SHAFT   6 

On  each  side  of  shaft  No.  6  occur  the  highest 
mountains,  their  peaks  extending  about  2,000  feet 
and  2,215  feet,  respectively,  above  the  invert  of 
the  tunnel.  Here  the  rock  seems  to  be  still  under 
stress,  although  perfectly  solid.  This  shows  it- 
self in  a  spalling  off  of  the  roof  after  the  tunnel 
section  has  been  excavated.  There  is  no  tendency 
for  any  large  falls  of  rock  in  the  roof,  but  there  is 
a  continuous  breaking  off  of  rather  small  pieces 
of  sound  rock.  It  does  not  therefore  necessitate 
any  very  strong  lining  to  uphold  the  roof,  but  a 

(*Continucd  from  /'age  471  I 


sheathing  is  necessary  to  prevent  injury  to  the 
men  by  the  falling  pieces.  Moreover,  it  is  thought 
that  a  comparatively  light  pressure  exerted  by 
roof  timbering  may  prevent  altogether  the  pro- 
gressive spalling  which  in  time  would  increase 
the  height  of  the  tunnel  roof  to  an  undesirable 
extent. 

In  this  section,  therefore,  it  is  found  necessary 
to  timber  the  roof  of  the  tunnel,  and  to  keep  this 
timbering  completed  very  close  behind  the  exca- 
vation. The  timbering  employed  consists  of  bents 
placed  a  maximum  distance  of  7y'2  feet  apart,  each 
bent  consisting  of  three  timbers,  the  middle  one 
horizontal  and  the  others  making  an  angle  of 
about  45  degrees.  These  inclined  side  pieces  were 
originally  planned  to  be  supported  by  resting 
their  ends  in  "hitches,"  or  shoulders  excavated 
in  the  rock.  It  was  found  difficult,  however,  to 
complete  a  hitch  furnishing  solid  support  at  the 
exact  elevation  desired  and  the  contractor  sug- 
gested and  was  permitted  to  use  an  alternative 
plan  which  has  worked  out  very  satisfactorily. 
Each  end  of  a  bent  is  supported  by  three  lj4-inch 
square  steel  pins  24  inches  long  driven  horizon- 
tally 18  inches  into  the  rock  and  placed  about  3 
inches  apart  horizontally.  On  these  pins  rests  a 
3-inch  bearing  plate,  and  on  this  plate  the  foot  of 
the  bent  timber.'  Another  alternative  was  to  sup- 
port the  bent  on  posts  placed  in  recesses  in  the 
sides  of  the  tunnel ;  but  the  plan  adopted  avoids 
excavating  for  these  posts  and  also  keeps  the  en- 
tire timbering  out  of  the  way  of  the  mucking  cars 
and  all  working  done  in  the  tunnel. 

This  timbering  is  all  placed  above  the  outside 
line  of  the  tunnel  lining,  there  being  a  clearance 
of  17  inches  between  the  bottom  of  the  horizon- 
tal timber  of  the  bent  and  the  interior  of  the 
lining.  On  top  of  the  bents  are  placed  lagging 
boards  of  3-inch  by  6-inch  material.  These  are 
spaced  about  an  inch  apart,  thus  allowing  chan- 
nels for  the  grout  to  follow  in  grouting  the  tunnel 
after   the   completion   of   the    lining.     The   space 


HOIST   HOL'SE  AT  SHAFT 
No.   i 

SHOWING  ELECTRIC  HOIST. 
THE  HOIST  HAS  A  DRUM  4 
FEET  6  INCHES  IN  DIAMETER 
AND  IS  BALANCED  BY  ONE 
CABLE  ASCENDING  WHILE  THE 
OTHER  IS  DESCENDING.  FULL 
CONTROL  IS  OBTAINED  AT  ALL 
TIMES  BY  MEANS  OF  A  SOLE- 
NOID BR.UCE  AND  A  HAND 
BRAKE.  IN  CASE  OF  AN 
OVERLOAD  OR  ANYTHING  HAP- 
PENING TO  THE  CAGES.  A 
SWITCH  TO  THE  RIGHT  OF  THE 
OPERATOR'S  HEAD  CAN  BE 
THROWN  OUT.  THUS  SETTING 
THE  SOLENOID  BRAKE.  THERE 
IS  ALSO  A  CIRCUIT  BREAKER, 
WHICH  IN  CASE  OF  AN  OVER- 
LOAD WILL  AUTOMATICALLY 
THROW  OUT.  THE  HOIST  IS 
DRIVEN  BY  A  "GENERAL  ELEC- 
TRIC"  112-HORSEPOWER,  440- 
VOLT.  60-CYCLE,  164-AMPERE, 
':- PHASE,  INDUCTION  MOTOR; 
SPEED,  FULL  LOAD,  150  REVO- 
LUTIONS PER  MINUTE  THIS 
DOES  NOT  SHOW  IN  THE  PIC- 
TURE. BUT  IS  DIRECTLY  BACK 
OF      THE       HOIST.  TO      THE 

LEFT  IS  A  SERIES  OF  GRIDS 
THROUGH  WHICH  THE  CUR- 
RENT H  \s  TO  PASS  P.EFORE 
GOING  TO   THE   MOTOR. 
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between  the  lagging  and  the  tunnel  roof 

with  rock  fragments.     After  the  comple- 
tion ..i   ill.-  com  rete  lining  it  may  or  may  not  be 
try   to   for.,     groul    into   the  dry 
packing. 

In  the  tunnel  north  and  south  from  shaft   No. 

6  wrought  iron  pipes  are  built  into  the  roof  tim- 

■  ■    ii-.  .1  m  case  it  is  decided  to  grout 

i     dry  packing  in  the  roof,  these  pipes  extending 

to  within  .-in  in.  1 1  or  two  of  the  faci    of  the  rock 

to  be  used  as  overflow  pipe  to  determine  when 

i  11  entirely  filled   w  ith  gTOUt. 

I'i;-        i  g  the  grout  will  I..-  Imilt  in 

the  con.  rete  and  will  be  set  later  when  th 
crete  '    if  it  then  seems  probable 

that  grout  will  be  employed. 

In  driving  the  tunnel  from  shaft  No.  6  the  work 
w.i    originally  done  by  the  top  heading  and  bench 

I. !    'in  i urn   of  the  necessity    ...   keeping 

the  roof  timbering  so  close  to  the  forward  end, 
this   was   .  l  .a  bottom   heading   with   a 

I  his  also,  however,  was  soon  dis- 
continued, and  ill.-  work  now   is  being  performed 

cavating  the  full  section,  the  entire  fai 
ing  shot  at  one  time.     In  the  two  headings  from 
tins  shaft  the  work  does  not  progress  qui 
rapidly  as  at  the  others.    Each  heading  alternates 
two  blasts  one  da\    and   one   Mast   the   next,   tints 
averaging  1/j  a  day.    The  progress  averag 
feet  a  week  as  against  90  to  100  feet  in  the  other 
shafts. 

I  he  material   from  the  tunnel  is  wasted  in  spoil 
banks  around  the  head  of  the  shaft  on  land  pur- 

l  by  the  city  for  this  purpose.  In  addition 
in  ,mi  ea  -'in.  n,  of  the  Ian.1  -  -  i  tunnel,  the 
cit\  has  purchased  the  properties  around  the 
shafts   as   well    as   the   area   of   the   reservoir;    the 

total  amount  of  area   taken  being  _'.452  a.., 
oid  51  acre-  ..I'  easement 


i  ONTRACTOP  s    PLANT 

For  power  on  the  construc- 
tion w ork  the  contra, 
both  i  he  tunnel  and  the  reser- 
voir are  using  electricity  fur- 
nished by  the  Central  Hudson 
Gas     &     Electric     Company, 


VIEW  AT  THE  TOP  OF  SHAFT 
No.  ...  SHOWING  METHOD  OF 
GIVING  TUNNEL  ALIGNMENT. 
ON  EACH  SIDE  OF  Till-:  SHAFT 
is  \  LINE  I  >K<  IP]  'ING  REEL  I  !AR- 
R"\  iv. :  .si:\  ia:  \|.  HUNDRE]  i 
FEET  OF  N...  s  PIANO  WIRE. 
Tills  WIRE  PASSES  OVER  A 
w  H  EEL  (SHI  >w ■  N  IN  FR<  'NT  <  IF 
EACH  REEL)  II  win.;  \  DEEP 
"V"  GROVE  IN  ITS  CIRCU  MFEK 
ENCE  AND  ADJUSTED  IN  HORI- 
ZONTAL POSITION,  SI  MICROW 
ETER  SCREWS,  TO  THE  TUNNEL 
ALIGNMENT  AS  GIVEN  l:Y  A 
TRANSIT.  Till-:  WEIGHT  SHOWN 
SUSPENDED  \T  Till.;  ENDS  OF 
Till-:  W1KK  ARE  THEN  LOWERED 
UNTIL  THEY  REST  IN  WATER 
IN  BUCKETS  AT  Till-:  FOOT  OF 
TlllO  SHAFT.  FROM  THESE 
WIRES,  WHICH  ARE  ABOUT  11 
FEET  APART,  'IT  I  10  LINK  IS  PRO- 
JECTED INTO  THE  TUNNEL, 
CONCRETE  WEIGHTS  HEAVIER 
THAN  THOSE  SHOWN  ARE  NOW 
BEING  USED. 


which  has  run   i 

lane-  of  about  50  miles   in  fro:  •.runk 

line  which  extend 

are  on  wooden 

line  be  rary  only.    The 

current   is   furnisl 

tween  this  company  and  tl 

All  of  the  :rent, 

but  the  drills  an  the  pump 

ated  by  compressed  air  furnished  by  compr 
operated  b)   electricity,  and  the  -  that 

haul  the  mucking  trail  urage 

Lattery. 

The  compressor  plant  at  each 
two  Chicago  Pneumatic  Tool  Compai 
sors,  each  furnishing  741  cubic  feet  of  free  air 
;>er  minute.  The  compressor  is  class  O-CB  low 
pressure  cylinder  17  inches,  high  pressure  cylin- 
ders 10  inches,  stroke  12  inches,  speed  235  r.  p.  m., 
130  h.  p.,  with  6-inch  inlet  and  outlet  pipes.  This 
i.s»run  by  a  <  i.  E.  synchronous  motor,  150  k.  v.  a., 
130  h.  p.,  CjOO  r.  p.  m.,  60  cycle,  196  ampere,  400 
volt,  3  phase. 

Compressed  air  is  carried  to  the  tunnel  head- 
ings through  4-inch  pipes.     Ventilating  air  is  de- 
I  in!.,  the  tunnel  through  a  6-inch  steel  pipe 
1  onnersville  blowers.     Water  for  the  drills  is 
pumped   into   the   tunnel    through   a   2-inch   pipe. 

ill.  s  also  carry  current  into  the  tunnel  for  oper- 
ating the  incandescent  lights  and  for  furnishing 
the  220-VOlt  current  used  In  the  mucking  machine 
and  pumps. 

In  the  hoist  house  at  each  shaft  is  a  Flory  elec- 
tric  hoist  with  a  4  foot  6  inch  drum.  bal. 
with  one  cable  ascending  while  the  other  is  de- 
scending.  Full  control  is  maintained  by  means 
of  a  solenoid  brake  and  a  hand  brake.  In  case  of 
an  overload  or  for  other  reason,  a  switch  at  the 
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right  of  the  operator's  head  can  be  thrown  out, 
thus  setting  the  solenoid  brake.  There  is  also  a 
circuit  breaker,  which  will  automatically  throw 
out  in  case  of  overload."  This  hoist  is  driven  by  a 
G.  E.  induction  motor,  112  h.  p.,  440  volts,  60 
cycle,  154  amperes,  3  phase,  150  r.  p.  m.  At  each 
plant  there  is  a  transformer  station  where  the 
current  is  stepped  down  2.200  volts  to  the  440, 
220  or  other  voltage  required  by  the  several 
pieces  of  machinery  and  for  lighting. 

The  drills  used  in  the  headings  are  all  water 
Leyner  drills  manufactured  by  the  Ingersoll-Rand 
Company,  while  the  drilling  in  the  bench  is  done 
by  means  of  jackhammer  drills  manufactured  by 
the  same  company.  Sixty  per  cent  dynamite  is 
used,  although  a  trial  is  being  made  just  now  of 
40  per  cent. 

The  muck  is  carried  to  the  shafts  in  trains,  each 
containing  six  cars  hauled  by  a  G.  E.  storage  bat- 
tery locomotive  having  two  5  h.  p.  motors,  direct 
connected,  110  volts,  the  storage  battery  contain- 
ing 48  cells.  Eighteen  cars  are  used  for  each 
heading,  one  train  coming  out  full  while  another 
is  being  loaded  and  while  the  cars  of  a  third  are 
being  lifted  to  the  surface,  emptied  on  spoil  bank, 
and  returned. 

For  performing  the  mucking,  two  or  more 
types  of  mucking  machines  were  tried  and  four 
of  such  machines  manufactured  by  the  Myers- 
Whaley  Company  have  been  purchased.  The 
machines  used  are  a  No.  4  type  mucking  machine 
operated  by  a  20  h.  p.,  220  volt,  60  cycle,  49  am- 
pere, continuous  motor.  This  mucking  machine 
consists  of  a  small  shovel  which  is  pushed  under 
the  muck  and  throws  it  on  to  an  endless  belt, 
which  carries  it  to  the  rear  of  the  machine,  where 
it  falls  into  muck  cars,  which  are  run  up  one  at 
a  time  under  the  overhanging  belt.  The  endless 
belt  is  made  in  two  sections,  the  forward  one  dis- 
charging on  to  the  rear,  and  the  rear  one  being 
pivoted  near  where  the  two  belts  meet,  so  that 
it  can  be  swung  several  degrees  either  side  of 
the  axis  of  the  machine.  It  is  possible  with  this 
machine  to  load  a  1  ^2-yard  car  in  about  two  min- 
utes. Some  quite  large  stone  were  being  handled 
at  the  time  of  the  writer's  visit,  one  about  4  or  5 
feet  long,  which  is  undoubtedly  larger  than  it  was 
intended  that  the  mucker  should  handle.  In 
shaft  Xo.  6  about  50  cubic  yards  of  rock  is 
blasted  at  each  shot  and  this  is  handled  by  the 
mucking  machine  and  cars  in  about  five  hours, 
giving  10  cubic  yards  an  hemr.  A  large  part  of 
this  time,  of  course,  is  consumed  in  shifting  cars, 
each  car  as  it  is  loaded  having  to  be  removed 
from  under  the  end  of  tin-  belt  of  the  mucker  and 
an  empty  run  in  to  replace  it. 

Verj  little  water  enters  the  tunnel  at  any  point. 
At  shaft  No.  1  about  65  gallons  a  minute  is  being 
pumped  out  through  'the  shaft  with  about  4,000 
feel  of  tunnel  opened,  and  at  shaft  Xo.  6  only 
about  5  gallons  of  water  per  minute  is  being 
pumped,  practically  all  of  which  enters  in  the 
shaft  itself,  so  that  in  the  tunnel  the  only  water 
is  that  supplied  from  the  surface  for  the  drills. 
At  shaft  Xo.  1  the  water  is  raised  to  the  surface 
by  a  Could  triplex  plunger  pump  electrically  op- 
erated, while  about   1 .000  feet  from  the  shaft  is  a 


booster  pump  of  similar  make.  As  the  northern 
heading  slopes  downward  from  the  shaft,  water 
accumulates  there  and  is  pumped  back  through 
a  drainage  line,  a  small  Cameron  pump  operated 
by  air  taking  water  from  a  sump  near  the  heading. 

State  laws  and  regulations  of  the  Board  of 
Water  Supply  require  strict  adherence  to  sanitary 
regulations  in  the  camps  and  the  tunnels,  chiefly 
with  a  view  to  protecting  the  water  supply  from 
contamination.  (All  camps  are  on  either  the 
Esopus  or  Schoharie  watershed.)  They  also 
specify  how  the  workmen  shall  be  housed.  For 
each  group  of  houses  there  is  a  convenience  sta- 
tion provided  with  chemical  toilets,  shower  baths, 
etc.  Each  stream  receiving  drainage  from  a  camp 
is  treated  with  a  heavy  dose  of  liquid  chlorine 
(about  10  pounds)  at  a  point  below  probable  con- 
tamination. In  each  tunnel  heading  is  a  toilet 
carried  on  a  car  which  is  taken  to  the  surface 
daily  to  be  emptied. 

Each  house  holds  eight  or  sixteen  men  in  most 
cases.  They  are  divided  into  rooms,  each  for  two 
men  with  a  cot  apiece,  a  window  in  each  room. 
In  the  center  of  the  building  is  a  stove  for  heat- 
ing. The  room  partitions  are  carried  about  eight 
feet  high  only,  giving  abundant  ventilation  be- 
tween the  tops  of  the  partitions  and  the  roof.  The 
floors  are  well  above  the  ground,  which  prevents 
dampness.    Windows  and  doors  are  screened. 

ENGINEERING 

For  aligning  the  tunnel  the  line  is  carried  down 
the  shaft  by  means  of  two  No.  8  piano  wires  sus- 
pended from  the  surface  and  carrying  at  the  bot- 
tom concrete  weights  weighing  40  pounds  each, 
made  in  the  section  of  a  cross  and  suspended  in 
a  pail  of  water.  (It  requires  about  10  minutes  for 
the  vibration  of  the  wires  to  cease  after  they 
have  been  adjusted  in  alignment.)  The  wires  are 
adjusted  by  running  each  of  them  over  a  vertical 
wheel  with  a  deep,  sharp  V  notch  in  the  circum- 
ference, which  wheel  is  adjusted  horizontally  by 
means  of  a  micrometer  screw.  The  wires  are  lit- 
tle over  11  feet  apart  and  hang  free  just  inside 
the  lining  of  the  shaft.  They  are  set  by  transit 
on  the  surface,  permanent  stone  monuments  be- 
ing located  on  each  side  of  the  shaft  head  to  be 
used  for  this  purpose.  The  line  is  carried  for- 
ward in  the  tunnel  by  means  of  brass  scales  set 
in  the  roof,  an  instrument  platform  being  sus- 
pended from  the  roof  under  each  scale  and  the 
center  line  being  marked  on  each  scale.  Twenty- 
four  observations  are  taken  by  a  shifting-head 
transit  for  fixing  each  alignment  point. 

The  work  is  under  the  immediate  charge  of 
George  G.  Honness  as  department  engineer,  J. 
Waldo  Smith  being  chief  engineer  of  the  Board 
of  Water  Supply  and  Thaddeus  Merriman  deputy 
chief  engineer.  The  work  is  divided  into  three 
sections,  each  in  charge  of  a  division  engineer. 
The  \llaben  or  southern  division  is  in  charge  of 
ies  M.  Clarke,  William  B.  Hunter  is  in 
charge  of  the  Prattsville  or  northern  division  of 
the  tunnel,  and  James  A  Guttridge  is  division  en- 
gineer of  the  Gilboa  division,  which  includes  the 
Gilboa  dam  and  reservoir.  Thomas  S.  Shepperd 
is  general  superintendent  of  the  Shandaken  Tun- 
ncl  Corporation. 
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Important  Features  of 
Highway  Design 


More  attention  needed  to  principles,  stan- 
dards and  economics.     Continued  and  as- 
sured Federal  aid  essential. 


That  the  great  importance  of  increasing  the 
mileage  of  hard-surface  roads  in  this  country  is 
being  recognized  is  indii  ated  bj  the  estimate  that 
there  is  now  available  from  all  sources  the  sum 
i,  to  be  used  in  1921  for 
highway  work  in  the  United  States. 

Labor,  materials  and  transportation  enough  to 
require  all  this  expenditure  will  not  be  forthcom- 
ing, nor  will  plans  be  perfected  and  preliminaries 
completed  for  so  much  work  this  year,  but  the 
prospect  is  inspiring  for  the  future  and  plans 
should  be  made  to  maintain  increasing  road  ac- 
in  ities  in  the  future,  remembering  that  legislation 
and  systemization  are  necessary  and  thai  such 
efforts  progress  slowly. 

Special  attention  should  be  given  to  co-ordina- 
tion and  co-operation  between  local,  state  and 
Federal  authorities  and  the  development  of  eco- 
nomical, comprehensive  and  efficient  systems  of 
through  routes,  trunk  lines   ami   feeders. 

I  In'  proper  design  and  construction  of  future 
roads  requires  systematic  and  comprehensive 
stud}'  of  the  relation  of  soils  to  road  design,  par- 
ticularly a  consideration  of  surface  failures  in 
certain  kind-  of  soil.  Attention  should  also  be 
given  to  the  control  of  road  materials  by  labora- 
tories and  tests. 

Improved  standards  must  be  developed,  but 
cannot  properly  b<  fixed  until  after  the  develop- 
ment of  highway  economics,  the  rational  appli- 
cation of  which  will  cstaolish  some  facts  at  vari- 
ance with  the  ordinarily  accepted  doctrines.  It 
will,  for  instance,  sometimes  lie  found  permiss- 
ible that  a  road  should  be  designed  and  con- 
structed with  a  life  considerably  less  than  that  of 
the  bonds  required  to  finance  its  building,  as 
when  the  opening  of  the  road  will  immediately 
insure  important  traffic  that  will  rapidly  develop 
the  adjacent  country,  create  wealth  and  increase 
business. 

Sometimes,  too,  the  construction  of  a  road  with 
strength  or  durability  known  to  be  less  than  the 
maximum  requirements  will  be  justified  by  the 
greater  rapidity  of  construction  or  the  amount  of 
service  it  can  probably  perforin  I. eh  Mr  ii  fails 
and  by  the  ultimate  total  cost  of  construction, 
maintenance  and  reconstruction  for  a  certain  peri- 
od of  years.  This  is  illustrated  by  4-inch  coi 
roads  in  California,  that,  as  compared  with  much 
thicker  roads  than  would  have  lasted  longer  have 
had  a  higher  ratio  of  value  to  cost  than  have  the 
more  expensive  roads. 

In  mam  states  Federal  standards  should  be 
adopted  for  improvements,  such  as  width  of 
roadway,  alignment,  grade  crossings  and  build- 


ing of  permanent  drainage 

should  also  be  given  to  some  in 

such  as  the  construction  of  shou 

purtenances  like  parapets,  gu 

nals,  lighting,  and  to  I  local 

resources  for  materials  and 

It  must  be  remembered  th  h  the 

rapidly  increasing  traffic  from  millions  of  at 
biles  already  in  service  in  this  country 
arisen   the   necessity    of  constructing' and    main- 
taining important  highways  over  compara 
long    stretches    of    undeveloped    or    uninhabited 
country  where  the  local  residents  cannot  be  ex- 
pected to  finance  the  project  and  the  government 
must  bear  a  large  portion  of  the  cost,  which  will 
eventually  be  more  than  justified  by  the  benefit 
to  the  entire  area  and  adjacent  sections. 

PROPORTIONS    OF    DIFFERENT    CLASSES    OF    CONSTRUI   I 

A  large  amount  of  roads  must  be  built,  and 
while  the  costliest  and  most  durable  hard  sur- 
faces are  automatically  being  adopted  for  the 
business  centers,  it  is  necessary  to  build  a  very 
large  mileage  of  lower  cost  roads  selected  with 
proper  consideration  for  local  conditions  and  re- 
quirement-. At  present  Federal  roads  are  put 
under  four  classes,  the  total  mileage  and  cost  of 
which  up  to  January  1,  1921,  are  shown  in  the 
following  table: 

Per  cent  Per  cent 

Mileage    of  mile-    Total    of  total 
age         cost         cost 
("lass    I. 

Earth     3,701        21.5       S21,  "63,989         7.7 

Sand-clay    1,721        10.0  9.S54.570         3.5 

Shell    27  ,2  J96.srtl  .1 

5,58.!        32.5  -17,151.795        16.8 

treated)   555         2.1  4,136,533         1.5 

I      1US7  66.3  83,203,688  29.6 

I  I 

m    343  2.0  5,258,779  1.9 

Water  1,         |  [am     (surface- 

ted)      97  .6  1.433.499  .5 

Bituminous  macadam    714  4.1  16.669.782  5.9 

1,153  67  23.362,060         8.3 

I 

Rock    as»halt     51  .3  1,978,293           .7 

Bitumi 496  2.9  15.t164.756         5.3 

Concrete     3,308  19.2  1 

551  J. ii  15,725,494         5.6 

phall    48  .3  1,572,472 

Total      4.254        24.7        154,970,323        55.1 

Class  4. 
Mined    392         2.3         19,796,607         7.0 


Economy  in  Designing  Roads 

In  view  of  the  thousands  of  miles  of  roads  that 
are  being  built  each  year,  each  mile  costing  sev- 
eral thousand  dollars  in  most  cases,  economies 
which  seem  minor  become  of  important  magni- 
tude when  spread  over  the  entire  annual  expendi- 
ture in  this  country.  In  his  recently  issued  book 
tin  the  "Location,  Grading  and  Drainage  of  High- 
ways." Wilson  G.  Harger  states  that  during  the 
years  1913  to  1920  he  carefully  reviewed  plans 
for  some  two  thousand  miles  of  road  from  differ- 
ent sections  of  the  country  with  the  idea  of  form- 
ing  a  conclusion  as  to  the  trend  of  highway  de 
arn  how  closely  current  practice 
followed  well-recognized  principles  of  highway 
engineering.  He  came  to  the  following  con- 
clusion: 

"About  25  per  cent  could  be  classed  as  first- 
class  designs  from  an  economical  standpoint. 
Practically  all  the  designs  showed  minor  wastes, 
but  for  the  plans  classed  as  good,  revisions  would 
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not  result  in  any  practical  advantage.  About  75 
per  cent  of  the  plans  showed  a  material  expendi- 
ture of  money  for  which  no  adequate  return  was 
obtained,  amounting-  to  from  5  to  20  per  cent  of 
the  cost.  On  some  of  the  roads  which,  as  built, 
served  the  traffic  well,  this  excess  might  better 
have  been  spent  on  other  jobs.  On  some  of  the 
roads  which,  as  built,  were  not  up  to  the  require- 
ments of  the  traffic,  the  waste  might  better  have 
been  applied  to  their  own  improvement  in  funda- 
mental features. 

"The  general  faults  most  noticeable  were: 

Too  much  spent  on  the  reduction  of  intermedi- 
ate grades. 

Too  much  spent  to  obtain  long  straight  grades. 

Too  much  spent  on  sections  with  deep  ditches. 

Not  enough  spent  on  re-alignment  at  dangerous 
locations. 

Not  enough  spent  on  re-location  necessary  to 
get  reasonable  maximum  grades. 

Not   enough   spent  on   lonf-span   bridges. 

Too  much  spent  on  width  of  macadam. 

Not  enough  spent  on  depth  of  macadam. 

Too  much  spent  on  imported  materials  where 
local  materials  were  available  in  limited  quan- 
tities. 

"Systematic  grading  design  will  often  reduce 
the  work  from  500  to  2,500  yards  per  mile,  amount- 
ing in  money,  on  an  average,  to  from  $500  to 
$1,000  per  mile.  The  proper  use  of  local  mate- 
rial, particularly  in  foundations,  is  a  large  factor 
in  economy  and  will  often  reduce  the  cost  from 
$1,000  to  $3,000  per  mile.  Reasonable  variations 
in  pavement  width  and  in  the  thickness  of  sur- 
facing courses  is  effective  and  in  many  cases 
saves  from  $1,000  to  $2,000  per  mile.  A  very 
conservative  estimate  of  savings  due  to  these  sys- 
tematic minor  alterations  is  from  $1,000  to  $2,000 
per  mile.  These  savings  are  not  spectacular  for 
any  one  job,  but  if  constantly  used  their  advan- 
tage on  any  large  program  is  very  evident.  They 
will  more  than  pay  for  all  the  necessary  engineer- 
ing work  in  connection  with  the  entire  program. 
The  small  additional  work  required  for  a  careful 
analysis  is  the  best  possible  engineering  invest- 
ment for  the  communitv  that  can  be  made." 


Special  Engineering  Constrnction  Lectures 

The  necessity  of  giving  instruction  to  engineer- 
ing students  in  so  many  vital  academic  sub- 
jects makes  the  curriculum  of  the  technical  col- 
lege a  severe  one,  and  leaves  little  time  for  any 
requirements  that  can  be  dispensed  with.  It  has 
however,  for  several  years,  customary  for 
practising  engineers  to  give  advanced  students 
lectures  describing  the  design  and  construction  of 
important  engineering  work,  generally  in  their 
own  practice.  Such  lectures  are  usually  intended 
to  show  the  students  the  results  to  be  attained  by 
technical  preparation;  to  arouse  their  interest  in 
and  appreciation  of  construction  operations,  and 
ustrate  their  close  relation  to  mathematical 
and  scientific  design,  without  involving  much 
tunc  or  study  and  thus  afford  a  welcomed  variety 
in  their  routine. 

(  in  May  18.  Clarence  D.  Pollock,  consulting  en- 
gineer, Xew  York  City,  gave  a  lecture  on  the  Con- 


struction of  Stone  Block  Pavements  before  the 
civil  engineering  students  in  the  Junior  .class, 
numbering  135  students,  at  the  Massachusetts 
Institute  of  Technology. 

This  lecture  was  given  in  connection  with  Prof. 
C.  P>.  Breed's  course  in  Railway  and  Highway  En- 
gineering. 

The  various  kinds  of  stone  block  pavements 
were  described  and  the  best  methods  of  laying 
them  were  explained  and  the  steps  in  construction 
were  illustrated  by  lantern  slides. 

On  May  23-24  Frank  W.  Skinner,  associate 
editor  of  Public  Works,  lectured  to  the  Junior 
and  Senior  classes  in  the  College  of  Engineering, 
Cornell  University,  on  the  Construction  of  Shield 
Driven  Tunnels,  the  Construction  of  Concrete 
Bridges,  the  Construction  of  Cribs  and  Coffer- 
dams and  the  Construction  of  the  Water  Works 
of  New  York  City,  San  Francisco  and  Winnipeg. 

These  lectures  were  selected  from  a  long  list 
formerly  delivered  by  Mr.  Skinner  regularly  at 
the  Cornell  College  of  Civil  Engineers  (this  year 
consolidated  with  the  other  Engineering  Colleges 
at  Cornell)  and  occasionally  or  in  part  at  a  dozen 
other  engineering  colleges.  The  lectures  outlined 
the  state  of  the  art,  ordinary  difficulties,  require- 
ments, operations,  methods  and  plants,  and  were 
profusely  illustrated  with  lantern  slides  of  stan- 
dard and  notable  work  and  equipment. 


Water  Maintenance  in  Springfield 

During  the  year  1920  there  were  38  leaks  in 
the  237  miles  of  supply  and  distribution  mains 
of  the  water  works  of  Springfield,  Mass.  an  aver- 
age of  approximately  one  to  each  six  miles  of 
main.  Eighteen  of  these  leaks  were  at  defective 
joints,  3  were  broken  sleeves,  5  were  from 
cracked  pipe,  5  were  at  hydrant  connections,  one 
was  the  blowing  out  of  an  8-inch  plug,  one  a 
piece  of  a  burst  pipe,  and  5  of  lesser  importance. 
The  total  cost  of  repairing  these  leaks  and  of 
damages  paid  for  flooding  the  property  because 
of  them  amounted  to  $12,603. 

The  hydrants  in  that  city  suffered  more  than 
in  the  previous  year  from  automobiles.  29  having 
been  broken  by  skidding  or  carelessly  driven  cars. 
Bills  for  repairing  13  of  these  have  been  collected 
from  those  responsible  for  the  breakage,  2  had 
not  yet  been  paid,  one  had  not  yet  been  billed,  and 
13  were  charged  to  maintenance  as  it  was  im- 
possible to  learn  by  whom  they  were  broken. 

Tt  is  the  regular  practice  as  part  of  the  inspec- 
tion of  the  system  in  Springfield  to  regularly  in- 
spect all  hydrants  and  keep  them  in  working  con- 
dition. Also  to  inspect  the  gates  and  operate 
them. 

Apparently  the  Springfield  department  suffers 
as  do  so  many  others  that  have  inherited  a  sys- 
tem built  years  ago  in  that  there  are  no  exact 
records  of  the  location  of  many  of  the  old  mains 
and  valves,  as  Mr.  Martin  reports  that  "the  work 
of  inspecting  and  relocating  stop  boxes  and  sen  • 
ice  pipes  is  progressing  intermittently  by  the  gate 
inspection  gang  and  sketches  made  as  far  as  lo- 
cations can  be  determined." 
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Construction  Certainties 
It  is  certain  that  there  are  many  hundred  mil- 
lion dollars  of  capital  in  this  country  eagerlj 
awaiting  safe  and  profitable  investment;  it  i 
t.un  that  nearly  all  kinds  of  construction  are  Eai 
behind  a  normal  schedule  and  that  billions  of  dol- 
lars' worth  of  new  works,  composed  chiefly  of 
labor  and  materials,  arc  required  for  national 
comfort  and  safety,  to  say  nothing  of  progress; 
it  is  certain  that  considerable  numbers  of  work- 
ers of  many  classes  are  unemployed,  and  that 
very  many  who  are  employed  are  inefficient  and 
unreliable  and  that  many  are  deliberately  fight- 
ing for  restricted  output  and  disproportionate 
wages;  it  is  certain  that  there  are  and  can  soon 
be  supplied  abundant  materials  and  equipmenl 
for  executing  construction  work  of  all  sort  ;  and 
it  is  certain  that  the  facilities  for  transportation 
and  distribution  of  materials  and  equipmenl  are 
not  at  present  operated  to  full  capacity  and  if  co- 
ordinated and  effective,  could  handle  a  vasl 
amount  of  continuous  construction   business. 

It  is  thus  seen  that  the  financial,  commercial 
and  physical  factors  are  all  adequate  for  the  im- 
mediate resumption  of  construction  in  a  large  and 
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in  this  country 

it.     Obstructing  condition 

remedied,  constructs 

we  are  fully  justified  in   th 

-truction    will    steadily    inci 
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ditions  and  bringing  resumptioi 

in  the  very  near  future. 
A  very  experienced  and  influentia 

has  just   stated    that   numerous  persona]    n 

from  contractors,  engineers  and  officials  in  widely 

distributed  points  throughout  the  country  an- 
nounce  the   improvement  of  construction 

lions  "from  minute  to  minute."  an 

lief  that  marked   and  reliable   increases   will   be 

very  large  by  next  fall. 

Unlawful  combinations  and  profiteering  deal- 
ers are  being  exposed  and  severely  punished.  The 
prices  of  materials  are  still  generally  decreasing. 

Labor  demands  are  slowly  being  revised  exces- 
sive wages  are  being  reduced  and  efficiency  in- 
creased. These  corrections  must  be  universally 
continued  with  the  utmost  vigor  and  persistence. 
The  immediate  commencement  of  billions  of  dol- 
lars of  deferred,  urgent  railroad  and  municipal  im- 
provements, housing  and  enormous  highway  con- 
struction, as  indicated  by  the  discussion  on  page 
504,  as  well  as  various  vital  industrial  needs,  de- 
mand immediate  attention,  and  it  is  good  judg- 
ment on  the  part  of  those  interested  to  anticipate 
the  inevitable  results  and  to  prepare  thoroughly 
in  advance  for  the  fast  approaching  harvest  tha't 
will  yield  profits  in  accordance  with  the  confi- 
dence and  preparation  with  which  it  is  met. 


Up  To  Date  Tunneling 

The  construction  of  the  unprecedentedlv  long 
Shandaken  tunnel  for  the  Catskill  water  supply 
to  New  York  City,  that  is  described  on  page  496, 
is  of  unusual  engineering  importance  and  is  being 
handled  with  corresponding  skill  and  experience 
that  has  developed  notable  and  interesting  fea- 
tures in  the  design  and  method  of  construction. 

Although  the  mountain  division  of  the  Hetch- 
HeicliN  aqueduct  tunnel  for  the  water  supply  of 
San  Francisco  has  also  a  length  of  18  miles  'it  is 
interrupted  at  a  point  I1,  miles  from  one  portal 
deep  narrow  valley,  which  provide,  two  ad 
ditional  portals  for  the  tunnel  construction,  while 
the  Shandaken  tunnel  is  continuous  from  portal 
to  portal  without  am  emergence  from  the  moun- 
tains under  which  it  passes.  This  feature  involves 
important  considerations  of  transportation  of  ma- 
b  rial  and  of  ventilation  as  well  as  the  provision 
ol  enough  working  laces  to  permit  the  tunnel  to 
be  built  within  the  required  time.  This  was  at- 
tained by  the  seven  intermediate  shafts  at  ap- 
proximately equidistant  locations,  at  low  points 
in  the  valleys  above  the  tunnel  alignment,  al- 
though practical  developments  have  indicated 
thai  the  contractor  may  find  it  more  advantageous 
to  omit  drifting  from  the  foot  of  one  of  the  shafts 
and  complete  the  tunnel  excavations  from  the 
other  headings. 
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A  wise  appreciation  of  the  value  of  preliminary 
investigation  led  to  subterranean  exploration  by 
more  than  150  diamond  drill  borings  along  the 
proposed  alignment  to  disclose  the  character  and 
position  of  the  deep  rock  strata.  Considerable 
time  and  expense  were  involved,  but  were  well  ap- 
plied, enabling  the  engineers  to  plan  in  advance 
for  grade  and  location  that  promised  the  most 
satisfactory  tunneling  con"ditions.  It  caused  the 
rather  unusual  feature  of  depressing  the  intake 
end  of  the  tunnel  174  feet  below  the  surface,  and 
135  feet  below  the  hydraulic  grade  so  that  the  up- 
per end  of  the  tunnel  starts  at  the  foot  of  a  shaft, 
instead  of  from  a  portal.  Practical  reasons  have 
also  induced  the  contractors  to  drive  a  heading 
wholly  from  the  last  shaft,  father  than  from  the 
lower  portal,  so  that  the  unusual  condition  is 
presented  of  a  very  long  tunnel  with  no  working- 
portals.  The  horizontal  location  deviates  from  a 
straight  line  in  order  to  secure  most  favorable 
locations  for  the  shafts  which  at  best  have  an 
aggregate  length  of  3,238  feet. 

Although  the  nearly  horizontal  stratification  of 
the  rock  and  its  general  quality  are  favorable  and 
no  slide  slips  are  threatened,  there  is  liability  of 
falling  from  the  roof,  which  is  safeguarded  or 
diminished  by  timbering  that  is  necessarily  kept 
inside  of  the  limits  of  the  conci  cte  lining.  In  or- 
der to  avoid  a  considerable  rock  excavation^  for 
the  lower  ends  of  full  height  bents,  the  ingenious 
expedient  has  been  devised  of  supporting  the 
three-segment  roof  bents  on  steel  dowels  drilled 
into  the  rock  walls. 

The  arrangement  of  the  permanent  heavy  rooi 
lagging  is  also  calculated  with  a  view  of  providing 
for  the  most  efficient  circulation  of  grout  between 
the  boards  if  grouting  is  necessary  after  the  con- 
crete lining  is  placed.  It  was  originally  intended 
to  drive  all  the  tunnel  with  top  headings,  but  in 
one  heading  where  this  was  found  unsuitable  the 
contractor  did  not  hesitate  to  change  it  to  a  bot- 
tom heading  and  after  some  trial  again  changed 
to  a  full  face  drift  with  the  full  dimensions  of  the 
finished  tunnel,  which  is  found  to  work  more  sat- 
isfactorily. 

The  contractors  have  not  hesitatde  to  install 
equipment  of  a  quality  and  amount  proportionate 
to  the  importance  of  the  work  and  have  invested 
:1m  mi  $1,000,000  in  the  plant,  for  all  of  which 
power  is  derived  from  electric  current  brought  in 
on  a  special  line  operating  motors  that  drive  air 
compressors  and  other  apparatus,  thus  saving  the 
COS1  of  hauling  cord  and  maintaining  steam  plants. 
The  main  shafts  are  fitted  with  counterbalanced 
elevators,  the  most  efficient  types  of  drills 
[ected  for  the  headings  and  bench  work  and  the 
muck  is  handled  by  several  powerful  machines 
that  save  time  and  labor  by  delivering  it  without 
hand  work  to  the  dump  cars  hauled  by  electric 
storage  locomotives,  hoisted  to  the  surface  and 
returned  to  the  tunnel  in  regular  succession  with 
credil  to  the  engine. -i     and  contractors. 


Engineers  Wanted  for  California  Bureau  of 
Architecture 

The  California  State  Civil  Service  Commission 
requests  us  to  announce  that  examinations  will 
be  held  for  the  positions  of  associate  mechanical 
engineer  with  the  engineering  division  of  the  Bu- 
reau of  Architecture  of  the  State  Department  of 
Engineering,  and  for  the  position  of  chief  engi- 
neer with  the  same  bureau.  For  the  former  po- 
sition the  entrance  salary  is  $285  a  month,  which 
may  be  increased  to  $315.  For  the  position  of 
chief  engineer  the  entrance  salary  is  $360  a  month 
with  prospect  of  an  increase  to  $380.  Examina- 
tions will  be  held  in  Sacramento,  San  Francisco 
and  Los  Angeles  as  soon  as  possible  after  June 
25,  which  date  is  the  last  day  for  filing  appli- 
cations. 

Both  <>f  these  positions  have  as  their  duties  the 
design,  construction  and  repair  of  the  institu- 
tional buildings  and  structures  of  the  state.  Can- 
didates must  have  had  not  less  than  four  years 
in  one  case  and  eight  years  in  the  other  of  engi- 
neering experience,  preferably  mechanical. 

Persons  desiring  to  enter  the  examination  may 
secure  application  blanks  from  the  State  Civil 
Service  Commission  at  room  331,  Forum  building, 
Sacramento,  or  any  office  of  the  State  Free  Em- 
ployment Bureau. 


5,000  Miles  of  American 

Highway  Building 

Annually 


Reasonable  prospect  for  spending  $200,- 
000,000  a  year  for  construction  and  $20,- 
000,  for  equipment  every  year  in  prepara- 
tion for  a  new  era  of  National  development. 


In  a  recent  address  to  the  executive  board  and 
guests  of  the  Associated  General  Contractors  of 
America.  Past-President  W  A.  Rogers  said  in 
part: 

There  are  in  this  country  to-daj  approximately 
2,500,000  miles  of  highways,  of  which  about  50,- 
000  miles  might  be  developed  into  national  or  in- 
terstate routes  or  "Alain  National  Routes." 
There  are  about  400,000  miles  of  highways  which 
ate  trunk  lines  and  which  lead  into  impor- 
tant centers  and  to  and  from  important  market 
points.  1  assume  that  eventually  'this  450,000 
miles  of  highway  will  be  improved  in  some  form. 
There  are  now  approximatch  300,000  miles  im- 
proved to  a  greater  or  less  degree;  approximately 
45,000  miles  are  hard-surfaced,  15,000  of  which  arc 
concrete,  and  the  balance  of  the  300.000  miles  are 
of  gravel  or  similar  form  of  surfacing     .     .     . 

I  feel  sure  that  in  the  near  future  we  will  be 
building  5.000  or  more  miles  of  concrete  roads  per 
annum.     In  order  to  get  what  this  means  intelli- 
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gently  before  us,  I  am  presenting  the  following 
figures.    For  this  purpose  I  have  assumed  the  cost 

(0,000  per  mile.  This  would  mean  for  5,000 
miles  of  highway  approximately  s  200.000,000  ex- 
penditure per  annum,  the  employment  of  about 
100,000  men  directly  on  the  construction  of  this 

i  mile-  fur  a  period  <if  about  eight  months, 
and  the  indirect  employment  in  the  manufacture 
and  preparation  of  the  materials  entering  into  the 
construction  of  the  highway  of  approximately  an 
equal  number  of  men,  or  a  total  of  200,000  men 
for  a  period  of  about  eight  months  or  an  ex- 
penditure of  S150.000.000  directly  for  labor  per 
annum. 

In  addition,  an  investment  in  plant  of  sixty  to 
eighty  millions  per  annum  is  required  to  con- 
strucl  a  program  of  this  size,  which  investment 
would    ha\  i  newed    at    least    evei 

It  seems  to  be  a  fact  that  in  the  history  of  this 
■  int  form  of  construction  ha-  been  the 
factor  that  has  made  possible  the  subsequent  de- 
ment of  the  country,  for  example,  the  con- 
struction of  canals  permitted  the  development  of 
construction  of  the  railroads  in  the  twenty 
years  after  the  Civil  War  permitted  the  develop- 
ment, agriculturally,  of  the  western  country. 

Often  this  development  has  seemed  to  be  in  adr 
vance  of  its  need,  but  subsequent  history  has 
proved  that  the  money  has  been  well  spent  and 
that  the  r.apid  development  of  the  country  has 
only  been  made  possible  by  this  construction.  It 
seems  to  me  that  we  are  facing  an  era  of  highway 
opment  comparable  to  the  railroad  develop- 
ment in  the  70s  and  '80s.  With  the  history  of  the 
past  before  us,  and  in  view  of  the  magnitude  of 
work  to  be  done,  it  is  well  to  consider  how  the 
interests  of  the  public  may  be  best  conserved  in 
this  work.     .     .     . 

If  tin   better  class  of  our  contractors  are  to  be 
induced  to  do  this  class  of  work,  there  are  certain 
nal  principles  which  must  be  adopted  in  con- 
nection with  this  work.    Three  of  these  principles 
I  designate  as  Standardization,  Stabilization,  and 
■  in  ration.     Let  me  eplain. 
We  have  in  this  country  forty-eight  states  and 
-late  has  its  different  type  of  highway,  dif- 
:    specifications   as   to   materials   and   work- 
manship, different  methods  of  payment  and  dif- 
ferent   types    of    organization    for    handling    the 
er's  side  of  the  work. 
The  contractor  who  gains  his  experience   and 
adapts  his  plant  for  work  in  one  state,  has  to  re- 
model and  recast  his  ideas  for  work  in  another 
states.     Cost  data   gained   in  one   state   or   even 
sometimes  in  one  county  of  the  state  are  not  ap- 
plicable without  adjustment  for  another  county 
or  in  another  state. 

Materials  acceptable  in  one  state  may  not  be  in 
another.  The  proportions  of  concrete  materials 
are  different.  Take  the  one  item  of  time  of  mix- 
ing the  concrete.  One  state  may  require  that  the 
concrete  be  mixed  a  minute,  another  state  a  min- 
ute and  a  half  to  get  the  same  results,  when  prob- 
ably mixing  half  or  three-quarters  of  a  minute 
with  a  satisfactory  machine  would  give  equally 
good  concrete.     ...     By  stabilization  I  mean 


that  a  definite  program  i  overinga  per 
should  be  adopted.    The  investment  in  plant  and 
organization   for  -   than 

that  of  aim 

portion  to  the  volume  It  is  hard. 

suable  to  expi  r  plant  to  handle 

this  work  will  1.' 

ance  that  it  will  be  employed  long  enough  ii 
sonably  profitable  work  to  justify  the  investment. 
Definite  programs  of  work  should  be  adopted 
by  the   state   or   federal    government   covering  a 
fairly  definite  amount   of   work    I  each 

J  ear  in  the  various  district 


Refuse  Disposal  in   London   Boroughs 

The  problem  of  disposing  of  the  refuse  from 
the  various  boroughs  in  the  metropolitan  area 
of  London  is  increasing  great'y  in  difficulty  and 
a  committee  has  been  appointed  by  a  conference 
of  the  borough  councils  to  consider  the  best  meth- 
ods to  be  adopted.  This  committee  recently 
submitted  a  progress  report  setting  forth  exist- 
ing conditions  and  tentative  suggestions. 

From  this  report  it  appears  that  the  amount 
of  refuse  to  be  dealt  with  amounts  to  1.500,000 
tons  a  year.  At  the  present  time  most  of  this  is 
removed  by  barges  or  by  rail  to  dumps  in  the 
outlying  districts,  where  it  constitutes  a  nuisance 
because  of  odors  and  of  the  rats  and  flies.  Natur- 
ally the  difficulty  of  finding  new  dumping  sites 
increases  yearly.  The  refuse  not  dumped  is 
burned  in  destructors  or  is  screened  and  salvaged. 
Prior  to  the  war  the  cost  of  removing  in  barges 
averaged  62  cents  a  ton,  but  the  cost  now  is  about 
$2.25  a  ton,  the  annual  cost  in  one  borough  being 
nearly  S250.000  last  year  (converted  from  English 
money  on  the  basis  of  $5  to  the  pound).  In  most 
cases  railway  rates  are  higher  than  barge  rates. 
The  suggestion  had  been  made  that  a  number 
of  boroughs  might  combine  for  removing  their 
refuse  and  acquire  land  for  dumps  by  condemna- 
tion, but  the  committee  believes  that  centraliza- 
tion would  involve  additional  transport  and  dump 
difficulties   without  corresponding  advantages. 

The  committee  gives  a  preliminary  opinion  that 
it  will  probably  be  found  most  practicable  to 
utilize  the  refuse,  as  is  done  in  several  cities,  in 
some  of  which  they  found  that  salvaging  actual- 
ly produced  an  asset  in  relief  of  taxes.  However, 
most  of  these  salvaging  schemes  are  still  in  the 
experimental  stage  and  definite  conclusions  are 
not  yet  available. 

Commenting  on  this  editorially,  the  English 
Journal.  "Municipal  Engineering  and  the  Sani- 
tary Record,"  points  out  that:  "If  most  local 
authorities  screened  and  sorted  the  refuse  it  is 
highly  probable  that  a  glut  of  such  salvage  ma- 
terial as  tins,  rags  and  paper,  which  together  con- 
stitute 5  per  cent  of  the  whole,  would  be  created. 
At  the  present  moment  the  demand  for  each  of 
these  classes  of  material  is  remarkably  low.  al- 
though efficient  sales  managers,  such  as  those  at 
Westminster,  Marylebone  and  Sheffield,  some- 
how find  a  market  for  them.  It  may  mean  that 
local  authorities  will  find  it  necessary  to  establish 
factories  or  encourage  establishments  of  factories 
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for  their  conversion  into  readily  marketable  prod- 
ucts, as  is  the  case  in  Belgium  and  Germany,  as 
the  quantities  produced  in  London  alone  would 
be  enormous.  On  the  other  hand,  there  will  be  a 
big  reserve  from  cinders,  which  constitute  45  per 
cent  of  the  screened  refuse,  whilst  the  fine  dust, 
which  constitutes  31  per  cent  of  the  total,  should 
be  readily  disposed  of  to  farmers."  It  is  reported 
that  Sheffield  obtained  a  revenue  of  more  than 
$15,000  for  the  year  ending  March  25,  1920,  from 
its  waste  utilization,  even  before  the  screening 
plant  had  been  installed. 

Street  Cleaning  in 
Cincinnati 

The  decrease  in  working  force  led  Super- 
intendent Maag  to  adopt  the  use  of  machin- 
ery   for    sweeping    and    flushing,    and    for 
cleaning  catch  basins. 

The  annual  report  for  1920  of  the  Department 
of  Streets,  Sewer  and  Catch  Basin  Cleaning  of 
thecity  of  Cincinnati,  by  Fred  Maag,  the  super- 
intendent of  the  department,  contains  as  usual  a 
very  complete  statement  of  the  amount  of  work 
done  and  the  unit  costs  of  the  same  for  each  of 
the  several  months  and  for  each  of  the  operations 
carried  out.  Cleaning  and  flushing  are  measured 
in  terms  of  a  "square"  of  16,000  square  feet  as 
a  unit. 

Practically  all  costs  were  greater  in  1920  than 
in  1919.  For  instance,  the  average  flushing  cost 
per  unit  increased  from  13.1  cents  in  1919  to  15.1 
cents  in  1920,  the  broom  gang  from  24.1  cents  to 
32.0  cents,  etc.  Overhead  costs  increased  about 
25  per  cent,  varying  in  the  different  operations 
from  19  per  cent  to  38  per  cent.  Most  of  the  oper- 
ations were  less  in  volume  for  1920  than  for  1919, 
but  in  spite  of  this  the  total  cost  of  all  operations 
was  about  20  per  cent  greater. 

Probably  the  most  interesting  feature  of  this 
year's  report  is  that  dealing  with  the  introduc- 
tion in  the  department  of  labor-saving  machinery. 
This  was  done  largely  in  the  interest  of  economy, 
and  also  because  of'  the  difficulty  of  obtaining 
labor.  "For  some  time  past  the  street  cleaning 
department  has  been  operating  with  a  greatly  re- 
duced force,  and  this  in  face  of  the  fact  that  the 
fewer  men  have  now  more  streets  to  clean  than 
ever  before.  The  normal  roster  of  employees  con- 
tained 582  names  :  at  the  present  time  and  even  for 
a  very  considerable  previous  period  we  have  been 
functioning  with  320  men,  including  the  sewer 
cleaning   gangs   and    supervision   of   operations." 

With  work  constantly  increasing  and  working 
force  diminishing,  machinery  seemed  to  be  the 
only  solution  and  correspondence  was  entered  into 
with  the  leading  manufacturers  of  street  cleaning 
machinery.  "Extended  investigations,  try-outs 
and  practical  demonstrations  were  witnessed  and 
plans  to  motorize  certain  functional  operations 
were  set  on  foot."  Tests  of  machines  were  made 
in  the  city  itself  and  "the  conclusion  was  reached 
that  street  cleaning  by  machinery  must  be  one  of 


the  permanent  adjuncts  of  the  department,  as  the 
success  of  demonstrations  was  clearly  proved  to 
all  who  viewed  the  working  of  same." 

Two  pick-up  street  sweeper  machines  of  Elgin 
manufacture  were  purchased,  being  the  first  of 
the  kind  ever  seen  in  Cincinnati.  It  is  stated  that 
the  machine  can  clean  about  50  miles  of  street  in 
eight  hours,  or  100  miles  if  the  machine  worked 
two  shifts  a  day.  "The  sweeper  has  a  small  brush 
on  the  side  that  cleans  out  the  gutters.  This  is 
followed  by  the  larger  or  main  brush  about  eight 
feet  long,  and  the  dirt  and  sweepings  are  thrown 
in  a  belt  conveyor  to  a  box  carried  on  the  front 
of  the  machine.  This  box  when  filled  is  then  mo- 
tored to  a  given  point  where  the  dirt  is  let  out 
and  carried  away  to  the  point  of  permanent  dis- 
posal. The  preliminary  operation  of  these  ma- 
chines was  such  a  pronounced  success  that  we 
look  into  the  future  with  great  confidence  and  ex- 
pectations of  results  to  be  achieved. 

"The  purchase  of  a  suitable  type  of  auto  street 
flusher  presented  many  perplexities  to  arrive  at  a 
decision  on  the  class  of  machine  that  would  be 
best  adapted  for  the  streets  of  our  city.  After 
much  experimenting  and  observation,  coupled 
with  past  experience,  four  of  the  most  modern 
and  improved  auto  flushers  were  purchased.  Each 
carried  1,500  gallons  of  water,  compared  to  500 
gallons  carried  by  the  old  horse-drawn  flusher.  In 
the  new  apparatus  the  water  is  forced  by  the  use 
of  centrifugal  pumps  provided  with  special  auxil- 
iary motors.  An  even  flow  and  constant  pressure 
is  thus  provided  by  this  means.  In  a  single  trip 
this  machine  can  thoroughly  flush  a  street  forty 
feet  wide,  an  accomplishment  which  was  impos- 
sible with  the  old-style  flusher."  The  machine 
purchased  is  a  Studebaker  flushing  apparatus  on  a 
Pierce-Arrow  chassis. 

Both  sweepers  and  flusher  have  been  in  use  too 
short  a  time  to  enable  Mr.  Maag  to  give  us  any 
exact  figures  of  the  work  performed  or  unit  costs, 
but  later  we  hope  to  be  able  to  give  such  figures. 

"The  cleaning  of  sewers  always  presented  a 
strenuous  proposition,  involving  the  actual  entry 
of  the  workman  into  the  basin  in  order  to  clean 
same  by  the  old  laborious  hand  method  of  filling 
the  buckets,  and  withdrawing  the  same  to  the  sur- 
face by  windlass,  operated  also  by  hand  by  the 
men  on  the  surface  and  then  depositing  same  in 
the  waiting  wagon.  This  was  the  system  pursued 
for  years  and  years,  and  in  line  with  progress  our 
investigations  proceeded  to  find  if  it  were  not  pos- 
sible to  devise  other  and  better  means  to  facilitate 
basin  cleaning,  and  without  the  necessity  of  the 
workmen  going  into  the  hole,  as  the  basins  were 
so  called. 

"In  fact,  it  was  becoming  more  and  more  diffi- 
cult to  hire  men  for  this  class  of  work,  on  account 
of  this  one  objectionable  feature,  of  having  to  go 
into  the  sewer  to  make  the  clean-out." 

For  this  service  a  machine  for  pumping  out 
catch  basins  was  purchased  from  the  Springfield 
Engineering  Co.,  "and  the  results  achieved  have 
been  all  that  was  claimed  and  more.  It  is  safe 
to  assume  that  it  will  pay  for  itself  in  short  order 
through  the  saving  made  over  the  old  method  of 
hand  cleaning." 
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Paving  Materials  in  Various  Counties 

Reports  from  hundreds  of  counties  throughout  the  United  States  telling 
where  contractors  can  obtain  stone,  gravel  and  sand  that  will  be  satisfactory 
to  county  engineers  for  use  in  concrete,  macadam  and  gravel  road  construction. 


I  Continued  front  Pa 


Palo  Alto  -A  no,  B  no,  C  60  or  70  miles,  D  yes,  E  yes, 

G  yes. 

hontas— A  cue.  B  one,  D  yes,  in  parts  of  the  county, 
II   H  miles, 
.  no,  B  no,  C  150  miles,  D  yes,  E  yes,  G  yes. 
Scott— A  5,  B  5,  1)  no,  F  20  miles.  G  yes. 
Tama      \  none    'pencil,  C  M  miles,  D  no,  E  no,  G  yes. 
Union — A  no,  B  no,  D  yes,  E  yes. 
Van   Burcn —A  no,  B  no,  C  50  miles,  D  not  developed,  E 

yes,   F  50  miles   to   sand  bank,   G   yes,   if   opened,   H 

50  miles. 
Wapello — A  none,  B  none,  C  75  miles,  D  yes,  E  no,  F  100 

miles,  G  yes. 
Warren — A  no  stone  at  all,  B  none,  C  50  miles  by  R.  R.,  D 

none  at  all,  E  one  bar  in  river,  F  gravel  23  miles,  G  yes, 

if  washed,  H  usually  buy  gravel,  no  economy  to  ship 

stone. 
Webster— A  no,  B  no,  C  125  miles,  D  yes,  E  yes,  G  yes. 
Winneshiek— A  yes,  B  yes.  C  McGregor,  Ia„  D  yes,  E  yes, 

F  Claremont  or  Mason  City,  G  yes,  H  Claremont  or 

Mason   City. 
Worth — A  no  nuarries.  D  lots  of  gravel,  G  yes. 
Private  Work — A  no,  D  no,  E  no,  F  average  40  miles,  G 

no,  H  average  40  miles. 

KANSAS 

Allen— A  yes.  B  yes.  D  do  not  think  so,  E  yes,  G  no,  H 

100  approximately. 
Anderson — A  yes.  B  yes.  D  yes,  E  yes,  G  none,  H  90  miles 

t"   Kaw  river  sand. 
Atchison — A  yes,   B   no,   D  yes,  but  not  economically,   E 

(  .  river  sand. 
Barber — A  no,  B  no,  C  190  miles.  D  yes,  several  by  screen- 
ing, E  yes,  by  screening.  G  rivers  and  streams  full  of  it. 
Barton — A  no,  B  yes.  C  25  miles.  D  yes,  E  yes,  G  yes. 
Brown — A  no,  B  no,  C  30  or  40  miles,  D  none,  E  no,  F  30 

or  40  miles,  G  no,  H  50  to  100  miles. 
Butler — A  yes,  B  ves,  D  yes,  E  yes,  C  no.  H  Wichita,  Kan. 
Cherokee — A  yes,  B  yes,  D  waste  from  lead  and  zinc  mines, 

E  yes,  G  yes. 
Clark — A  no,  B  yes,  D  no,  E  yes,  G  yes. 
Crawford — A  yes,  B  yes,  D  no,  E  no,  F  next  county  west, 

G   no,  H  all   sand   shipped   from   Kaw   and   Arkansas 

river  points. 
Elk — A  plenty  of  limestone.  B  plenty.  D  very  few,  E  few, 

river  gravel  used  mostly  for  roads,  G  no,  H   Wichita 

80  miles,  Topeka   150  miles. 
Finney— A  no,  B  no,  C  200  miles,  D  yes,  E  yes,  G  yes. 

A  yes,  B  yes,  D  no,   E  yes,  G  best  quality  from 

river  bars. 
Graham — A  yes.  B  yes,  D  none,  except  crushed  stone,  E  as 

above,  G  yes,  banks  and  river. 
Greeley— A  no,  B  no,  D  1,  E  3.  G  yes,  in  abundance. 
Harper— A  none,  B  none,  C  70  miles.  D  no,  Eyes,  G  yes. 
Johnson— A  yes,  B  yes,  D  yes,  E  yes.  G  yes. 
Kinsman— A  none,  B  none,  C  70  miles,  D  none,  E  none,  F 

Kin  miles,  G  yes. 
Labette— A  yes,  B  yes,  D  yes,  E  yes,  G  no,  H  sand  must 

he  shipped  in. 
Lyon— A  yes,  B  yes,  D  yes,  by  washing,  E  yes,  G  limited 

amount,  H  64  miles  shipped. 
Marion— A  yes,  B  yes,  D  no,  E  no,  F  60  miles,  G  no,  H 

20  miles. 
McPherson — A  no,  some  stone  of  fair  quality,  B  none,  D 

yes,  E  yes,  G  yes. 
Meade — A  no,  B  no.  C  300  miles,  D  some,  E  some,  G  yes. 
Mitchell— A  yes,  but  not  extra  good.  B  no.  C  35  miles  from 

Beloit,  D  no,  E  no,  F  15  miles  from  Beloit,  G  yes. 
Montgomery— B  yes,  E  yes,  H  75  miles. 


Nemaha— A  no.  C  75  miles,  D  no,  F  30  miles,  G  no,  H  30 

miles. 
-Norton— A  no,  B  no.  D  yes,  E  no,  G  yes. 
Osage— A  no,  B  possibly.  D  not  desirable.  E  yes,  millions 

of  cubic  yards   well   distributed.  G  no,  H    Kaw   river 

Topeka  15  to  50  miles, 
lawnee— A  no,  B  no,  C  80  miles,  D  yes,  E  yes,  G  yes. 
Russell— A  yes,  for  bridges,  D  yes,  E  none,  G  yes. 
Sedgwick— A  no,  B  no,  C  200  miles,  D  no,  E  no,  F  65  miles, 

G  yes. 
Shawnee — A  yes,  B  ves,  D  no,  E  yes,  G  no. 
Smith — A  ves,  B  yes,  D  no,  E  no,  G  yes. 
Stafford— A  no,  B  no,  C  about  150  miles,  D  yes.  E  yes, 

G  yes. 
Wabaunsee— A  yes,  B  not  very  suitable,  D  no,  E  yes,  G  yes. 

KENTUCKY 

Allen— A  none.  B  yes.  D  creek  gravel,  G  creeg  sand. 

Barren— A  all  you  want.  B  yes,  D  yes,  G  yes. 

Bracken— A  yes,  B  yes,  D  no,  E  no,  G  no,  H  shipped  in 

50  miles. 
Carroll— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Daviess — A  no,  B  no,  C  55  miles,  D  no,  E  yes,  G  yes. 
Fleming— A  yes,  B  yes.  D  no,  E  yes,  G  no. 
Gallatin— A  yes,  but  not  used.  B  surface,  D  plentv,  E  plenty, 

F  all  along  Ohio  river,  G  yes,  H  10  miles. 
Hopkins— A  one  just  opened.  B  40  miles,  D  no,  F  40  miles. 

Go  no,  H  40  miles. 
Mason— A  no,  B  yes,  D  yes,  G  yes. 
Montgomery— A  not  many.  D  no,  E  yes,  G  no. 
Morgan— A  yes,  B  no,  C  50  miles,  D  yes,  E  yes,  G  yes. 
Oldham— A  yes,  B  yes,  D  no,  E  yes,  G  yes. 
( liven- A   2.   held   limestone   scattered   over  entire  county, 

D  no,  E  no,  G  no. 
Pike— A  yes,  B  bituminous,  C  limestone  110,  D  no,  E  no 

F  110. 
Rockcastle— A  yes,  B  ves,  D  yes,  E  yes.  G  yes. 
Shelby— A   no,  B  yes,  D  no,  E  yes,  G  no,  H  has  to  be 

shipped   30  miles. 
Whitley— A  none,  B  none.  C  36  miles,  D  none,  E  none, 

G  none. 

LOUISIANA 

Avoyelles— A  no.  B  no,  C  50,  D  no.  E  no,  F  50,  G  yes. 
(  aldwell— A  no,  B  no.  C  30  miles.  D  no,  E  no,  F  30  miles, 
G  no,  H  30  miles. 

MAINE 
Knox— A  yes,  B  yes.  D  yes,  E  yes,  G  yes. 

MARYLAND 
Kent— A  none.  B  none.  C  50  miles,  D  none,  E  50,  G  50. 

MASS \(  HISETTS 

Athol— A  yes.  B  yes,  D  yes.  E  yes.  G  yes. 
Kssex— A  yes.  B  -es.  D  yes.  E  yes.  G  yes. 
Middlesex— A  yes,  B  ves,  D  yes.  E  yes,  G  yes. 
HICHIGAN 

Uger— A  yes,  B  yes,  D  no,  E  yes,  G  yes. 
Cass— A  no,  B  no,  C  125  miles,  D  yes,  E  yes,  F  2  miles, 

G  yes,  H  3  miles. 
Dickinson— B  yes.  D  yes,  E  yes,  G  yes. 
Eaton— A  no.  B  no,  C  ISO  miles.  D  yes,  E  yes,  G  yes. 
Emmet— B  yes,  D  yes,  E  yes,  G  yes. 
Grand  Traverse — D  yes,  E  yes,  G  yes. 
Kalkaska— A  no.  D  yes.  E  yes.  G  yes. 
Lapeer — A  no.  B  no,  D  yes,  E  yes,  G  yes. 
Luce— A  yes,  B  yes,  D  yes.  E  yes,  G  yes. 
Macomb — A  no.  B  no.  C  40  miles,  D  yes.  E  yes,  G  yes. 
Mason— A  no,  B  no.  C  100.  D  no,  E  yes,  F  60  miles,  G  yes. 
Missaukee — A  no.  B  no.  C  50  miles.'  D  yes.  E  yes,  G  yes. 
St.  Joseph— A  none,  B  none,  C  80  miles.  D  yes,  E  yes,  F 

several  in  county,  G  yes,  H  several  in  county. 
Washtenaw — D  yes,  E  yes,  G  yes. 
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Aitkin— D  yes,  E  yes. 

Big  Stone— A  yes,  B  yes,  D  yes,  E  ves,  G  yes. 

Blue  Earth— A  yes,  B  yes,  D  yes,  E  yes.  G  yes. 

Brown— A  no,  B  no,  C  3  miles,  D  yes,  E  yes,  G  yes. 

Carlton— D  yes,  E  yes,  G  yes. 

Carver— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

Chippewa— A  none,  B  none,  C  100  miles,  D  very  few,  E  yes, 

F  on  roadside,  G  yes,  H  6  miles  from  nearest  R.  R. 

point. 
Chisago— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Cottonwood — A  none  developed,  but  plenty  of  rock,  C  60 
miles,  D  yes,  E  yes,  but  they  vary,  G  yes,  but  limited. 
Dodge— A  yes,  B  yes,  D  yes,  with  screening,  E  yes,  G  yes. 
Faribault— A  no,  B  no,  C  40  miles,  D  no,  E  yes,  F  40  miles, 

G  no,  H  40  miles. 
Goodhue — B  yes,  D  for  building,  but  not  concrete  road  sur- 
face, E  yes,  G  yes. 
Grant— A  no,  B  no,  C  70  miles,  D  yes,  E  yes,  G  yes. 
Hubbard — A  none,  B  none,  C  unknown.  D  yes,  E  yes.  G  yes. 
Isanti— A  no,  B  no,  C  50  miles,  D  no,  E  yes,  F  50  miles, 

G  no,  H  50  miles. 
Jackson — A  none,  B  none,  C  100  miles,  D  large  number,  E 

lots  of  gravel,  G  quite  a  few. 
Kandiyohi— A  no,  B  no,  C  St.  Cloud,  66  miles,  D  yes,  E  yes, 

G  yes. 
Lac  Qui  Parle— A  yes,  B  yes,  D  very  limited,  E  yes,  many, 

G  some. 
Lincoln — A  no,  C  about  15  miles,  D  yes,  E  yes,  G  yes. 
Lyon— B  none,  C  Jasper,  Minn.,  D  yes,  E  yes,  G  yes. 
Marshall— A  no,  B  no,  D  yes,  E  yes,  G  yes. 
Martin — A  no,  B  no,  C  Mankato,  Minn.,  D  no,  E  yes,  G  no, 

H  Mankato. 
McLeod— A  no,  B  no,  C  60  miles,  D  yes,  E  yes,  G  yes. 
Millelacs— A  no,  B  no,  C  35  miles,  D  yes,  E  yes,  G  yes. 
Nicollet — A  yes,  at  Red  Stone,  B  yes,  same  as  A.  C  3  miles 

at  Kasota,  D  yes,  many,  E  yes,  many,  G  yes,  many, 

H  good  gravel  and  sand  found  along  the   Minnesota 

river. 
Nobles — A  none,  B  none.  C  40  miles,  D  no,  E  yes,  G  few. 
Pine— A  yes,  D  yes,  E  yes,  G  yes. 
Pope— A  no,  C  St.  Cloud,  60  miles,  D  great  number,  E  on 

every  road,  G  a  number. 
Redwood— A  yes,  D  no,  E  yes,  G  yes. 
Roseau— A  yes.  one,  B  one,  D  yes,  the  county  owns  10  pits, 

E  yes,  G  yes,  in  all  gravel  pits. 
Stearns— A  yes,  B  no,  D  yes,  E  yes,  G  yes. 
Steele— A  no,  B  no,  C  16  miles.  D  yes,  E  yes,  G  yes. 
Stevens— A  none.  D  yes,  G  yes. 

Swift— A  none,  B  none,  C  60  miles,  D  yes,  E  yes,  G  yes. 
Wadena— A  none  known  by  highway  engineer,  B  none,  C 

St.  Cloud,  D  yes,  E  yes,  G  yes. 
Winona— A  yes,  B  yes,  D  yes,  E  yes,  G  yes ;  Note :  There 

are  3  large  commercial  sand  and  gravel  companies  in 

Winona. 

MISSISSIPPI 

Adams— A  no.  B  no,  D  yes,  in  stream  beds  chiefly,  E  yes, 

G  yes,  in  stream  beds  chiefly. 
Benton— A  no,  B  no.  C  60  miles,  D  no,  E  no,  F  60  miles, 

G  yes,  H  60  miles. 
Lafayette— A  none,  B  none,  C  60  miles,  D  no,  E  no,  F  40 

miles,  G  yes. 
Lee— A  none,  B  none,  C  80  miles,  D  none,  E  none,  F  20 

miles.  G  none,  H  20  miles. 
Lincoln— A  no,  B  no,  C  200  miles.  D  a  washed  gravel  plant 

in  county,  E  yes,  numerous,  G  no,  H  washing  plant  in 

county.  ,    _  _ 

Lowndes— A  sand-gravel,  B  red  clay  gravel,  D  yes,  E  yes, 

G  yes. 

MISSOURI 

Butler— A  none  developed,  D  gravel  bars  in  rivers,  E  yes, 

G  no.  . 

Caldwell— A  many,  B  yes,  D  no,  G  yes,  in  streams. 
Carter— A  yes,  D  yes,  E  yes,  G  yes.  but  limited. 
Cedar— A  no,  B  no,  C  not  known,  D  yes,  E  yes,  G  yes. 
Clark— A  none,  B  none,  C  25  miles,  D  none,  E  none,  F  30 

miles,  G  yes. 
C00per_A  yes,  B  yes,  D  some,  E  no,  F  200  miles,  G  yes. 
Henry— A  none  tested,  B  none  tested,  D  none,  F  about  30 

miles,  G  none,  H  Missouri  river  shipped  from  Kansas 

city- 

Lincoln— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 


Macon — A  very  few,  B  few.  C  about  70  miles,  D  none,  E 
none,  F  about  70  miles,  G  none  first  quality,  H  Missis- 
sippi river,  70  miles.    » 

Mississippi — A  none,  B  none.  C  35  to  45  miles  to  satisfac- 
tory quarries,  D  no,  E  no,  F  40  miles,  G  no,  H  40  miles. 

Monroe — A  splendid  limestone  in  abundance,  B  plenty  of 
it,  a  little  soft,  D  small  deposits  along  streams,  E  not 
enough  to  go  for,  G  yes. 

Ozark — A  yes,  B  yes,  C  stone  everywhere,  D  yes,  E  yes, 
F  in  all  creek  beds,  G  yes,  H  on  all  larger  streams. 

Perry— A  yes,  many,  B  yes,  many,  D  along  most  streams, 
E  yes,  along  streams,  G  yes,  many. 

Putnam — A  no,  B  no,  D  no,  E  no,  G  yes. 

Ralls — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

Schuyler — A  none,  B  none,  C  80  miles,  D  none,  E  none,  F  80 
miles,  G  none,  H  70  to  80  miles. 

St.  Claif — A  yes,  limestone,  B  yes,  C  all  along  Osage  river, 
D  yes,  E  yes,  F  Osage  river,  G  yes. 

Sullivan — A  yes,  D  none,  G  yes. 

MONTANA 

Beaverhead- — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

Big  Horn — A  no,  B  no,  D  yes,  E  yes,  G  yes. 

Blaine — A  no,  B  no,  D  no,  E  yes,  G  yes. 

Carbon — A   deposits    for   gravel,   all    parts   of   county   for 

concrete,  B  large  deposits,  D  many,  all  parts,  E  many, 

G  by  screening. 
Chouteau — A  none,  B  none,  D  few  only,  E  few,  G  yes. 
Fergus — A  no,  D  in  western  part  of  county,  E  same  as  D, 

G  yes. 
Flathead — A  yes,  B  yes,  D  yes,  E  yes,  G  yes,  H  yes. 
Granite — A  no,  but  much   rock  is   available,  B   plenty  of 

rock,  D  yes,  E  yes,  G  yes. 
Hill— A  no,  B  no,  C  200  miles,  D  yes,  E  yes,  G  yes. 
Madison — A  Rocky  mountains,  B  yes,  abundant  supply,  D 

no  part  of  county  more  than  5  miles  from  known  sup- 
ply, E  ves,  G  yes,  considerable  number. 
'Meagher — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Musselshell — A  no,  B  no,  D  not  for  road  purposes,  E  yes, 

but  poor  quality,  G  not  for  concrete  roads,  H  must  be 

shipped  in  on  R.  R. 
Prairie — A  none  in  operation,  D  number  of  gravel  deposits 

for  concrete  and  road  surface,  F  well  scattered  over 

county,  G  yes,  H  well  distributed. 
Stillwater — A  no,  D  yes,  E  yes,  G  yes. 
Teton — A  no,  B  yes,  D  yes,  E  yes,  G  yes. 
Valley — A  no,  B  no,  C  plenty  surface  rock  everywhere — 

granite,  D  yes,  E  yes,  G  not  of  the  best. 
Wheatland — A  yes,  D  yes,  G  yes. 
Yellowstone — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

NEBRASKA 

Antelope — D  yes,  lots  of  them,  G  yes. 

Dakota — A  no,  B  one,  C  60  miles,  D  yes,  E  yes,  by  crushing, 

G  yes. 
Deuel — A  no,  B  no,  C  don't  know,  D  yes,  E  yes,  F  1  to  3 

miles,  G  yes,  H  1  to  3  miles. 
Hooker — A  none.  B  none,  D  yes,  E  yes,  G  yes. 
Knox — A  no,  B  no,  C  don't  know.  D  yes,  £  yes,  G  yes. 
Morrill — A  no.  B  no.  D  yes,  E  yes,  G  yes. 
Otoe — A  no,  B  no,  C  35  miles,  D  no,  E  no,  F  35  miles, 

G  yes. 
Rock — A  yes.  B  yes,  D  yes,  E  yes,  G  yes. 
Saline — A  no,  B  none,  C  40  miles,  D  no,  G  yes,  H  all  kinds 

of  sand. 
Sherman — A  yes.  some.  D  yes,  E  no,  F  100  miles,  G  yes. 
Wayne — A  no,  B  no,  C  Minnesota  or  lower  Nebraska,  D 

no,  E  no,  F  35  miles,  G  no,  H  all  shipped  bv  rail  100 

miles. 

NEW    JERSEY 

Burlington — A  no,  B  no,  C  40  miles,  D  yes,  E  yes,  G  yes. 
Cumberland — A  yes,  B  no,  C  55  miles,  D  yes,  E  yes,  G  yes. 
Hunterdon— A  yes,  B  yes,  D  no,  E  no,  G  nothing  of  any 

size. 
Mercer — A  4,  B  4.  D  yes,  E  yes,  G  yes. 
Passaic— A  7,  B  7,  D  yes,  E  yes,  G  yes. 
Southern  Division — A  yes,  B  no,  C  throughout  the  district, 

D  yes,  G  yes. 
Sussex — A  yes,  B  yes,  D  no,  E  yes,  F  sand  concrete  11 

miles.  G  no,  H  11  miles. 
Union— A  yes,  B  yes,  D  no,  E  no,  F  30  miles,  gravel  not 

used  in  this  county,  G  no,  H  25  miles. 
(To   Be  Continued) 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also:  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


LINING  a  20  Foot  Well, 
50  Feet  Deep 


Important  factors  influencing  design  and 
operations  that  require  engineering  serv- 
ices. General  practice  in  making  and  plac- 
ing lining,  built  monolithic  or  sectional, 
resistance  to  sinking,  concrete  forms,  bal- 
last, methods  of  excavating,  provision  for 
difficulties,  underpinning,  jetting  and  sheet 
piling. 


May    12.    1921. 

Editor.  Public  Works. 

Dear  Sir:  We  are  contemplating  the  digging  of  a  new 
city  well,  this  well  will  be  20  feet  inside  diameter  and  SO 
feet  deep,  we  intend  to  curb  it  with  reinforced  concrete 
and  use  an  orange-peel  bucket  for  excavating  and  sink 
the  curbing  with  the  excavation,  the  well  is  to  be  covered 
with  reinforced  concrete. 

Will   you   kindly   wive   me   the   information   necessary    for 

-ign  of  this  curbing,  showing  the  thickness  of  wall 

and   size   of   steel   and   distance   apart.      1   am   enclosing  ad- 

1   stamped   envelope    for    replj    and   thank   you   very 

much  for  your  reply. 

Yours  truly. 


Superintendent. 
Your  letter  of  May  12  docs  not  give  sufficient 
information  for  a  detailed  answer  to  your  ques- 
tion.  The  thickness  of  the  lining  for  the  well  and 
its  reinforcement  depend  upon  several  important 
factors,  including  the  purpose  for  which  the  lining 
shall  serve  after  the  completion  of  the  well,  the 
material  through  which  it  is  to  be  sunk,  and  the 
method  by  which  it  is  to  he  sunk. 

REQUIREMENTS 

Tf  the  lining  is  to  serve  as  the  foundation  to 
support  a  heavy  superstructure  or  to  carry  ma- 
chinery, or  is  to  be  subjected  to  vibration  or  im- 
pact, or  must  be  perfectly  waterproof,  or  is  to 
have  openings  through  the  sides,  these  features 
must  he  considered  in  its  design. 

If  the  character  of  the  material  through  which 
it  is  to  he  sunk  is  unknown,  explorations  should 
be  made  by  preliminary  borings  to  determine 
what  is  likely  to  he  encountered,  and  if  they  are 
not  made,  the  curb  or  lining  must  he  constructed 
with  an  excess  of  strength  and  rigidity  to  resist 
hardship  in  sinking.  So  far  as  sinking  alone  is 
concerned,  a  thin,  light  cylinder  might  suffice 
for  passing  through  soft  mud  that  would  not  an- 
swer for  more  difficult  materials,  nor  be  able  to 
withstand  the  heavy   stresses  developed  if  it  en- 


counters irregular  strata,  logs,  timbers  or 
boulders. 

It  must  in  any  event  be  designed  to  resist  the 
heavy,  unbalanced  external  pressure  and  a  pos- 
sible unbalanced  internal  pressure  if  it  should  be 
filled  with  water  and  the  ground  outside  should 
be  dry.  It  may  require  a  heavy  steel  or  rein- 
forced cutting  edge,  or  a  very  light  one  may 
suffice. 

If  the  excavation  is  such  as  can  be  entirely  ac- 
complished by  a  dredge  bucket  it  should  not  en- 
danger the  integrity  of  the  lining,  but  if  serious 
obstructions  are  encountered  they  may  require 
undermining,  heavy  chisel  work,  or  even  blasting 
or  divers'  work,  and  it  may  be  necessary  to  un- 
dercut the  lower  edge  of  the  cylinder. 

ENGINEERING  ADVICE   NECESSARY   FOR    Dl 

Unless  the  cylinder  is  of  extraordinary  weight, 
and  perhaps  not  then,  its  weight  alone  will  not 
suffice  to  sink  it  to  the  full  depth  and  additional 
ballast  must  be  provided  or  supplementary  de- 
vices like  hydraulic  jets  or  compressed  air  be  used 
to  diminish  the  heavy  friction. 

The  design  is  therefore  a  subject  that  involves 
careful  investigation,  study  and  expert  experience 
which  can  be  properly  furnished  only  by  an  engi- 
neer retained  for  this  purpose.  Similar  qualifica- 
tions are  necessary  for  safely  and  economically 
executing  the  work  after  it  is  designed.  Such 
services  can  best  be  procured  from  engineers  and 
contractors  who  specialize  in  this  class  of  con- 
struction, many  of  whom  are  members  of  the 
principal  engineering  societies  and  whose  names 
are  found  in  the  advertising  pages  of  the  principal 
technical   journals. 

Public  Works  is  very  glad  and  ready  to  give 
general  information  or  explain  novel  and  stan- 
dard methods  of  executing  work,  but  cannot,  of 
course,  undertake  to  make  engineering  designs 
for  specific  cases,  or  to  make  investigations  and 
give  expert  advice  that  are  in  the  province  of  the 
consulting  engineer. 

INTERIOR    EXCAVATION    AND    UNDERMINING 

If  the  well  is  for  a  water  works  intake,  con- 
densation water  supply,  or  other  purpose  that  re- 
quires it  to  be  built,  as  is  sometimes  the  case,  in 
the  bed  of  a  lake  or  river,  operations  will  have 
to  he  carried  on  inside  a  cofferdam  which  may 
often  be  adapted  from  the  lining  itself.  It  mav 
be  wholly  or  partly  built  on  shore,  launched  and 
floated  to  position  and  sunk  by  interior  excava- 
tion and  loading. 

If  the  well  is  on  shore  and  the  ground  is  very 
wet  it  is  sunk  in  much  the  same  way,  but  without 


PUBLIC     V.'ORKS 


Vol.  50,  No.  24 


the  use  of  any  cofferdam  except  what  is  afforded 
by  the  lining  itself.  Usually  it  will  be  possible 
to  "ditch"  the  lining,  that  is.  to  excavate  for  it  in 
the  open  down  to  a  little  below  ground  water 
level,  or  as  far  as  can  be  comfortably  pumped 
out,  and  then  build  the  lining  in  the  bottom  of 
the  pit,  allowing  it  to  sink  by  its  own  weight  as 
the  core  is  excavated  by  a  dredge  bucket  working 
under  water,  as  is  apparently  indicated  in  the 
inquiry.  For  such  operations  the  lower  part  of 
the  wall  should  be  chamfered  on  the  inside  to  a 
very  narrow  external  edge  so  as  to  allow  the 
bucket  to  work  as  far  under  the  wall  as  possible 
and  to  facilitate  the  fall  of  the  earth  from  the  ex- 
terior under  the  cutting  edge.  If,  however,  local 
conditions  are  such  as  to  make  any  undermining 
or  settlement  of  the  adjacent  surface  objection- 
able, this  method  must  be  avoided  and  pains 
taken  to  excavate  only  as  much  material  as  is 
actually  displaced  by  the  lining. 

If  no  obstructions  are  encountered  and  an 
orange-peel  or  clam-shell  bucket  is  used  for  the 
excavation,  there  will  be  no  particular  difficulty 
in  excavating  below  the  surface  of  the  water,  and 
considerable  advantage  will  be  gained  by  allowing 
the  water  to  remain  undisturbed  in  the  well  dur- 
ing excavation,  thus  saving  the  expense  of  pump- 
ing and,  in  case  of  encountering  quicksand,  pre- 
venting the  development  of  unbalanced  pressure 
that  might  cause  a  large  inflow  of  quicksand  and 
necessitate  removing  a  great  deal  more  spoil  than 
required  by  the  actual  volume  of  the  well.  If 
serious  obstructions  are  encountered  and  it  is 
practicable  to  pump  out  the  well,  it  should  be 
done  so  that  men  may  enter  and  remove  the  ob- 
structions; otherwise,  the  removal  by  divers  and 
by  cutting  or  blasting  under  water  is  likely  to  be 
difficult,  slow  and  expensive.  Soft  material  can 
be  removed  by  a  clam-shell  bucket ;  harder  mate- 
rial, together  with  boulders  and  small  timber,  even 
hardpan,  can  be  excavated  by  a  heavy  orange- 
peel  bucket.  Sand  or  mud  can  be  pumped  out  if 
a  suitable  centrifugal  pump  is  conveniently 
available. 


SKIN    FRICTION    AND    BALLAST 


As  the  concrete  lining  proposed  may  weigh 
500.000  pounds  and  as  its  descent  is  opposed  by 
skin  friction  amounting  to  perhaps  1,500.000 
pounds  or  more,  there  may  be  required  1,000,000 
pounds  ballast  to  sink  it.  an  amount  which  it  is 
likely  to  be  difficult  to  secure  and  costly  to  handle 
conveniently.  The  amount  of  skin  friction  and 
consequently  the  amount  of  ballast  is  inversely 
proportioned  to  the  depth  of  the  open  pit  in  which 
the  sinking  is  commenced,  and  it  can  be  cut  in 
half  by  sinking  the  lining  in  two  successive  sec- 
tions, a  process  which  requires  that  the  interior 
diameter  of  upper  section  should  be  somewhat 
greater  than  the  exterior  diameter  of  the  lower 
section.  When  this  method  is  employed  the  lower 
section  can  be  commenced  first  and  sunk  until 
its  upper  edge  is  level  with  the  bottom  of  the  dug 
pit,  after  which  the  upper  section  can  be  sunk  con- 
centric with  it,  the  material  between  the  two  sec- 
tions washed  out  with  hydraulic  jet.  and  the  sink- 
ing of  the  lower  section  resumed  witli  the  elim- 
ination of  initial  skin  friction. 


The  most  convenient  ballast  for  loading  the 
lining  is  generally  rails,  pig  iron,  or  the  like,  and 
special  arrangement  must  be  made  to  apply  a 
large  quantity  of  it  without  obstructing  the 
dredging  operations  in  the  interior. 

HYDRAULIC    JETS 

In  sand,  loam,  or  gravel,  sinking  can  be  facili- 
tated by  providing  powerful  hydraulic  jets  around 
the  cutting  edge  both  on  the  inside  and  on  the 
outside.  In  soft  materials,  if  these  are  numerous 
and  powerful  enough  they  may  alone  suffice  to 
sink  the  shell  under  its  own  weight  to  a  consider- 
able distance  without  interior  excavation,  the  core 
being  removed  afterwards  when  it  may  be  pos- 
sible to  seal  the  bottom,  pump  out  and  excavate 
in  the  dry. 

If  the  concrete  lining  is  built  up  to  the  full 
height  before  excavation  is  commenced,  its  great 
weight  will  expedite  the  sinking  at  first,  and  the 
operations  can  be  more  rapid  and  continuous 
throughout.  If  this  is  not  possible,  the  shell  can 
be  built  from  the  bottom  up  in  successive  rings 
or  courses  of  any  convenient  height.  In  either 
case,  steel  or  wooden  forms  of  the  most  conve- 
nient and  economical  type  can  be  selected  and 
should  be  from  5  to  10  feet  high,  with  the  outer 
and  inner  walls  connected  by  detachable  tie  roils. 
They  should  be  slipped  up  in  successive  stages 
with  the  lower  part  always  engaging  the  hardened 
concrete  so  as  to  automatically  center  and  sup- 
port the  upper  portion  for  each  successive  course. 

DRV    EXCAVATION 

If  the  soil  is  hard  and  dry,  the  orange-peel 
excavation  may  be  supplemented  or  replaced  by 
hand  work.  Obstructions  can  be  removed  and 
the  earth  excavated  under  the  cutting  edge  much 
more  advantageously  than  if  the  pit  is  filled  with 
water.  If  the  earth  stands  up  well  without  dis- 
position to  cave  in  or  bleed  around  the  sides  of  the 
excavation,  it  may  even  be  possible  to  carry  the 
excavation  several  feet  below  the  lower  edge  of 
the  concrete  lining  and  to  build  the  concrete  lining 
in  successive  rings  or  sections  in  the  bottom  ad- 
joining the  portion  already  built,  thus  underpin- 
ning it  with  course  after  course.  This  method  is 
not  as  desirable  as  the  construction  on  top  so  long 
as  the  lining  sinks  freely,  but  if  the  friction  be- 
comes so  great  as  to  stop  the  sinking,  the  lower 
lining  can  sometimes  be  advantageously  built  in 
this  manner. 

In  very  firm  soil,  such  as  solid  clay,  the  exca- 
vation may  sometimes  be  wholly  made  before 
the  permanent  lining  is  built,  the  sides  being 
sheeted  and  braced  temporarily  if  necessary,  and 
serving  as  an  exterior  form  against  which  the  con- 
crete can  be  placed  around  an  interior  form  only, 
after  the  excavation  is  wholly  or  partly  completed. 
In  such  cases  the  thickness  of  the  lining  and  its 
reinforcement  would  probably  be  required  to  be 
proportioned  only  to  resist  unbalanced  pressures. 

I'M  I    \I   Mil      I    VISSON     WORK 

If  there  is  possibility  of  encountering  interior 
obstructions  and  a  large  amount  of  water  at  a 
considerable  depth  and  it  is  necessary  to  secure 
access  to  the  bottom  of  the  well,  provision  should 
he  made  in  the  lining  for  the  application,  if  neces- 
sary, of  air  pressure  to  enable  the  job  to  be  com- 
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pleted  by  the  pneumatic  caisson  method.     This 

can  be  'lone  by  leaving  recesses  in  the  inner  face 
of  the  wall  about  <>  feet  above  the  lower  edge,  or 
bj  building  a  reinforced  annular  shoulder  th< 
take  bearing  against  beams  supporting  an  air-tight 
deck  that  can  he  installed,  even  under  water  if 
are,  and  fitted  with  an  air  lock  permitting 
air  pressure  to  he  forced  in  and  the  work  to  be 
completed  in  the  working  chamber  under  the 
deck.  This  method  should  only  In-  used  in  case 
<.i  necessity,  hut  preliminary  provision  for  it  i> 
\er\  simple  and  inexpensive,  The  great  objec- 
tions to  this  method  ate  the  cost  of  the  installa- 
tion and  removal  of  the  air  compressing  machin- 
ery, the  delay,  and  the  expensive  nature  of  caisson 
work.  It  i^.  therefore,  a  method  to  he  used  only 
a-  a  last  alternative  and  is  seldom  unavoidable. 
LINING  EXTENDED   FROM   THE  BOTTOM 

If  h\  excavating  and  loading  the  lining  is  sunk 
iy,  hardpan  or  other  hard  stratum  and  will 
nut  des,  end  farther,  it  may  sometimes  be 
and  permanently  supported  there  and  excavation 
continued  to  the  required  depth  over  the  whole 
area  at  once,  or  if  necessarj  in  sui  tions, 

and  the  remainder  of  the  lining  lnult  in  a-  a  unit, 
or  in  courses  or  sections  under  the  integral  upper 
portion.  If  much  ground  water  is  encountered 
or  the  vertical  sides  of  the  excavation  are  un- 
stable, tluy  may  he  supported  by  driving  slightly 
inclined  poling  boards  or  steel  or  wooden  sheet 
piling  around  the  circumference  with  an  air  ham- 
mer or  1>\    hand  as  the  core  is  excavated. 


Delivering    Bulk    Cement    and    Water    to    a 
Concrete  Mixer 

Recent  articles  in  the  "Contractor's  Atlas"  de- 
scribe simple  and  efficient  methods  of  measuring 
ami  delivering  hulk  cement  and  water  to  a  con- 
creti  mixing  machine,  thus  enabling  the  contrac- 
tor to  expedite  and   economize   the   work  at   the 

time  that  great  aCCUracj  was  secured  with- 
out additional  trouble.  It  was  found  cheaper  to 
unload  hulk  cement  than  cement  bags,  and  ap- 
preciable losses  in  bags,  and  in  cement  adhering 
to  them,  and  the  cost  of  transportation  of  the 
emptj  bags  were  saved  by  purchasing  the  cement 
loose  in  carload  lots  for  the  pavement  of  more 
than  5  miles  of  the  Franklin-Isaac  concrete  road 
in  Virginia, 

The  cement  was  transferred  from  cars  to  the 
Storage  bin  by  a  36-foot  belt  conveyor,  honked  to 
the  Moor  at  the  bottom  of  the  car  door.  Two 
men  in  the  car  shoveled  the  cement  to  the  con- 
veyor and  handled  twice  as  much  cement  as  six 
or  eighl  men  unloading  with  wheelbarrows. 

The  hopper  bottom  storage  bin  was  provided 
with  a  double  acting  gate  valve  shown  in  the 
sketch,  each  movement  of  which  measured  and 
discharged  exactly  3  bags  of  cement  to  the  hatch 
box  in  which  the  required  amount  of  sand  or 
broken   stones  had   previously   been  placed. 

A  simple  method  for  quickly  delivering  an  ac- 
curate amount  of  water  to  the  mixing  machine  is 
also  shown  in  the  accompanying  diagram  of  an 
arrangement  suited  to  a  limited  supply,  or  where 
the  water  is  received  slowly  and  there  is  no  regu- 
lar measuring  tank  attached  to  the  mixer.     The 


water  may  be  received  in  a  bar: 
venient   reservoir  with  an  overr 
by   a    float   valve,    and    flow    from    thi 
through  a  shorl  larg     pipe  to  the  measuring  tank 
led   with   a   numbei    of    small   holes  half  an 
inch  apart  vertically,  all  hut  one  being  filled  with 
[.lugs  that  are  chang<  aide  t,,  permit  the  wa1 
escape   at  any   required   height,   thus 
tell-tale  to   indicate   as 
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The  inlet  and  outlet  pipes  are  fitted  with  quick 
opening  valves  with  long  lever  handles  and  when 
the-e  are  set  to  operate  in  opposite  directioi 
connected  by  a  pivoted  bar,  not  shown  in  the 
sketch,  so  that  one  valve  is  open  when  the  other 
is  closed  and  vice  versa,  they  can  both  he  instan- 
taneously operated  at  a  single  motion  and  the 
water  delivered  to  the  mixer  as  soon  as  the  ! 
gate  is  placed  in  the  hopper,  .afterwards  the  valve- 
remain  in  this  position  and  are  reversed  just  as 
the  next  hatch  is  ready  when  they  are  moved  hack 
and  forth  and  the  operation  repeated,  and  - 


Sugar  Beet  Sap  Destroys  Concrete  Koad- 

Much  has  been  written  about  the  effect  of  traf- 
fic of  various  kinds,  of  frost  and  of  other  agencies 
in  destroying  pavements  of  different  kinds  of 
materials,  hut  from  the  west  comes  news 
new  source  of  damage  to  concrete  pavements.  In 
sections  where  sugar  heets  are  grown  in  quantity 
and  are  transported  over  the  roads  to  factories 
it  has  been  found  that  the  sap  or  juice  from  the 
heets  is  decidedly  injurious  to  concrete  pave- 
ments. About  two  years  ago  County  Commis- 
sioner William  B.  Hughes,  at  Salt  Lake  City, 
Utah,  was  informed  by  the  vice-president  of  a 
sugar  company  in  Ogden  that  "beet  pulp  juice 
dripping  from  wagons  is  very  injurious  to  con- 
crete roads.  Concrete  road  at  Loveland  factory 
of  the  Great  Western  Sugar  Company  was  ruined 
bv  this  means."  Similar  trouble  was  experienced 
at  Fort  Collins,  Colo.,  and  last  September  the  city 
passed  an  ordinance  providing  that  "all  persons 
or  corporations  are  hercbv  prohibited  from  trans- 
porting beet  pulp  over,  across  or  upon  any  paving 
districts  or  streets  within  the  corporate  limits  0| 
the  city  of  Fort  Collins,  or  allowing  am 
wagons  to  stand  upon  said  pavements  or  streets 
when  loaded  with  beet  pulp;  providing  beet  pulp 
may  be  transported  over,  upon  and  across  the 
streets  of  the  city  of  Fort  Collins  when  carried 
in  water-tight  wagons  and  not  overloaded  ami  the 
owner  ami  operator  of  said  wagon  or  wagons  h  is 
a  certificate  to  that  effect  from  the  commissioner 
of  public  works  of  the  city  of   Fort   Collins." 
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Recent  Legal  Decisions 


The  California  Supreme  Court  holds,  Union 
Hollywood  Water  Co.  v.  City  of  Los  Angeles,  195 
Pac.  55,  that  an  ordinance  fixing  a  water  rate 
which  would  only  allow  a  return  to  the  water 
company  of  1.27  per  cent  on  its  capital  invest- 
ment would  be  in  violation  of  the  federal  and 
state  constitutions,  prohibiting  the  taking  of  pri- 
vate property  for  public  use  without  due  compen- 
sation and  without  due  process  of  law.  The  tes- 
timony with  respect  to  the  amount  that  should 
be  allowed  as  a  reasonable  rate  of  interest  on  in- 
vestments of  this  character  placed  it  at  from  6 
to  8  per  cent. 


In  granting  an  increase  in  water  rates  to  the 
City  Water  Plant  of  Fayetteville,  Ark.,  the  Ar- 
kansas Corporation  Commission  says:  "Like 
most  municipally  owned  plants,  it  is  operated  by 
a  commission  appointed  by  the  city  council,  who 
do  not  devote  their  whole  time  to  the  manage- 
ment of  the  plant.  For  this  reason  there  is  no 
doubt  a  looseness  in  the  management  of  the  plant. 
Especially  is  this  reflected  in  the  evidence  before 
the  (Corporation)  commission,  which  shows  that 
various  patrons  of  the  plant  are  several  months  in 
arrears  in  the  payment  of  their  water  bills,  one 
user,  at  least,  having  gone  fourteen  months  with- 
out paying  his  bill.  The  rules  on  file  with  this 
commission,  and  the  general  policy  of  the  com- 
mission, is  to  require  prompt  payment  of  all  out- 
standing bills  owing  to  a  utility.  It  is  necessary 
in  order  to  prevent  discrimination  that  these  rules 
must  be  rigidly  enforced.  The  rules  filed  are  as 
much  a  part  of  the  rates  as  the  amounts  fixed 
therein.  To  allow  one  customer  to  violate  the 
rules  by  not  paying  his  bill  promptly  is  as  much 
discrimination  against  the  other  consumers  as  to 
give  to  one  customer  a  lower  rate  than  that  fixed 
by  the  commission." 


COMPETITION    BY    MUNICIPAL    LIGHTING    PLAWT 

A  petition  by  a  public  utility  company  showed 
that  the  petitioner  was  the  owner  of  the  gas 
plant  in  the  town  of  Burlington,  Colo.,  and  com- 
plained to  the  Public  Utilities  Commission  that 
the  municipality  had,  under  an  ordinance  provid- 
ing for  a  bond  issue  for  the  purpose  of  extending 
the  water  system  of  the  town,  constructed  and 
put  into  operation  an  electric  light  plant,  and 
was  in  competition  with  the  petitioner  in  the  mat- 
ter of  furnishing  light.  The  petitioner  claimed 
that  the  town  had  not  complied  with  the  statute 
of  1917,  which  requires  that  a  public  utility  shall 
thereafter  obtain  from  the  commission  a  certifi- 
cate that  public  convenience  and  necessity  require 
the  exercise  of  the  right  or  privilege  claimed  by 
the  utility.  As  it  appeared  from  the  evidence  be- 
fore the  commission  that  work  on  the  municipal 


lighting  plant  was  begun  before  the  law  became 
effective,  the  Colorado  Supreme  Court,  Burling- 
ton Gas  &  Electric  Co.  v.  Commission,  194  Pac. 
367,  held  that  the  commission's  finding  in  favor  of 
the  town  was  justified. 


The  Mississippi  Supreme  Court  holds,  Adams 
v.  City  of  Vicksburg,  86  So.  855,  that  where  an 
abutting  owner  signs  a  petition  requesting  the 
city  "to  grade  the  street  to  proper  lines  and 
grades,"  and  the  city  so  grades  it  properly,  with- 
out objection,  the  owner  is  estopped  from  claim- 
ing damages,  because  the  request  authorized  a 
change  of  grade,  if  proper  to  make  it,  and  the 
owner  thereby  waived  his  constitutional  right  to 
damages. 


In  a  suit  to  compel  a  water  company  to  supply 
the  tenants  of  a  building  with  water  the  Vermont 
Supreme  Court  holds,  Waldron  v.  International 
Water  Co.,  112  Atl.  219,  that  where  there  is  no 
general  state  statute  conferring  authority  to  a 
water  company  to  refuse  to  deal  with  tenants  of 
promises  which  it  is  under  obligation  to  supply 
with  water,  and  where  the  city  charter  requires 
the  water  company  to  furnish  water  to  the  "in- 
habitants" of  the  municipality  upon  terms  of 
equality,  the  water  company  has  no  power  to 
make. a  regulation  requiring  owners  to  pay  for 
water  used  by  tenants  and  to  refuse  to  sell  to 
tenants.  But  it  is  also  held  that  the  right  of  the 
individual  tenant  to  be  supplied  with  water  is 
qualified  by  a  duty  not  only  to  pay  or  tender  the 
rent  charge  but  also  to  provide  proper  means  of 
conveying  the  water  to  the  tenement  occupied 
by  him.  The  water  company's  possession  ends 
at  the  service  line,  and  it  cannot  be  required  to 
provide  pipes  extending  through  private  prop- 
erty to  the  several  apartments  of  the  block.  The 
water  company  is  entitled  to  exclusive  control  of 
the  service  pipes  at  the  point  of  distribution,  so 
that  it  can  supply  a  tenant  who  pays  his  rent  with- 
out being  compelled  to  supply  others  who  do  not 
pay.  In  the  absence  of  some  materially  satisfac- 
tory arrangement  respecting  the  means  of  sup- 
ply, a  tenant  demanding  water  for  the  portion  of 
the  premises  occupied  by  him  should  bring  his 
own  service  pipes  to  the  street  line.  But  where 
the  water  company  has  rendered  a  service  to  the 
tenants  in  a  block  through  a  one-pipe  system 
since  its  inception  seven  years  before  without  ob- 
jection, though  it  could  at  the  outset  properly 
have  declined  to  supply  the  tenants  through  a 
single  pipe,  the  law  will  imply  an  agreement  to 
continue  the  service,  at  least  until  such  time  as 
by  a  proper  and  reasonable  regulation  it  should 
call  upon  all  its  patrons  without  discrimination 
to  change  the  means  of  supply. 
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tary,    \V.    I 
mbia 
.Inn.-     I",    i:  OF     MICH1 

QAN   MUNICIPALITIES    Annual  Con- 
Mich. 

.III...  IT 

TION,    AMERICAN   SOCIETY   OF    ME 
CHANICAL    ENGINEERS.     Outine   at 
■  ■Id. 
Jane    17      INLAND     EMPIRE     SEC 
TION.     AMERICAN   SOCIETY  OF  Mi: 
CHANICAL  ENGINEERS.  Joint  meet- 
ring     societies     of 
me. 

i:      LOS     ANGELES   SECTION. 

SOCIETY     '  IF     MECH  WI'WI.     ENGI- 
NEERS 

M       AMKKK'AN      INSTITUTE 

LECTRICAL   ENGINEERS.    Salt 

June       -ii  -i       AMERICAN       INSTI- 

OF    CHEMICAL     ENGINEERS. 

18th    Beml-annuaJ    meeting:.      Detroit. 

M  i.l. 

.1. 20-24    -AMERICAN     SOCIETY 

FOR  TESTING    MATERIALS.     Annua' 
meeting.      Asbury    Park,   N.    J. 

J 21-24-  -AMERICAN       INST! 

OP       ELECTRICAL 
NEERS.       Joint     annual     and 
Coast    convention.       Salt    Lake     City. 
Utah. 

June      'is.   —    ATLANTA      si--'  "■"<  >-' 
AMERICAN    POCTETY    OF    MECHAN 
ENGINEERS 

Georgia  School  of  Technology, 
Atlanta. 

June    28-Jnly    1   —  SOCIETY      FOlt 
THE      PROMOTION     OF     ENGINEER 
LTION,     UNIVERSITY    OF 
BURG  Annual       convi 

\v«    Haver 

July   18      NEW    ENGLAND     VSSOC1 
iTION       OF       COMMERC1  \r.       ENGI- 
NEERS.       Annual      meeting.        Crown 
11'. i.  I.    Providence.    R.    I. 

\iik-    10-18 — INTERNATIONAL     \s 
i    VNINU 
1    I  VLS.      Annual   conferen, 
0,    111 
Sept.    18-16— -NEW    ENGLAND   WA- 
TER    WORKS     ASSOCIATION 

-  i.    -  ntion      Brldg-eport,  Conn. 
Sfecretai  y.    Frank   J    Qlfford,   7  I 
■  -Hi   Temple,   Boston,  Mass. 

Sept.  26  (10  days) —  NEW  YORK 
ELECTRICAL  EXPOSITION  Sever 
ty-flrst  Regiment  Armorv.  New  York 
dt3 

<>,•(,  11-14 — INTERNATIONAL  ^ 
SOOIATION  OF  FIFIR  ENGINEERS 
Annual  Convention.  Atlanta,  Ga.  Ho- 
tel Ansley.  Secretary,  .lames  .1.  Mul- 
Munlcipal  Building,  Denver. 
Colo 

Oft.      2-1-28 — AMERICAN      SOCIETY 
FOR    MUNICIPAL    IMPROVEMENTS 
Annual    convention.       Southern    Hotel. 
Raltlimre.    Mil.        Secretary,      C 
Carroll    Brown,  Valparaiso    ind 

Nov.      14-1K    -AMERICAN      PUBT  TC 
HEALTH       ASSOCI  A.TTON.  \. 

meeting.      New   York    City. 


DETROIT    ENGIN'EFPIN'G    SOCIETl 

Joint  meeting  with  Detroit  Section 
of  the  Ajnerican  Society  of  Mechanical 
Engineers  and  the  Detroit-Ann  Arbor 
Section  of  the  American  Institute  of 
Electrical  Engineers,  Address  by 
Messrs.  Galusha  and  Clarke,  of  Dwight 
P.  Robinson  &  Co..  New  York,  engi- 
neers for  the  new  Colfax  plant  of  the 
Duquesne  Light  Company,  of  Pitts- 
burgh, on  "A  Mine-mouth  Super  Power 
Station."  illustrated  with  lantern  slides 


moving    pictures.       Detroit 
of  Commerce  rooms  at  8  p.  m. 

\  MI.KH    \  \      »'"    M.  I   \      in        HI    •    II   V  ~. 

Ii    \  I.     BNG1  N  I  - 1  -  J  r  — 

Annual  spring  meeting,  with  sessions 
Forest  Products,  Fuel.  Machine 
Shop,  Management.  Materials  Han- 
dling. Power  and  Railroad  Divisions 
leneral  Sessions.  At  Congress 
Hotel,  Chicago.  Preceded  by  inspec- 
tion   on    May    :.' l    of    McCook    Field, 

i.  and  followed  on  May  21 
by  trip  i"  Rock  Island  Arsenal. 

Itlii  III  s  I  IK     ENGINEERING    SO- 
CIETY 

Group  meeting.  Joseph  F.  Bright- 
man,  local  representative  of  C.  A.  Dun- 
...  will  talk  on  "Steam  Heating 
Systems."  illustrating  his  lecture  with 
lantern  slides.  Rochester  Engineering 
Society  rooms  at  «:10  p.  m. 

okli  >    i-.m.i  ramus'  <  i.i  ii 

At  the  regular  meeting  May  19,  the 
al  Sales  Tax,  now  pending  before 
Congress  with  special  reference  to  its 
hearing  on  the  engineering  profession 
i^cussed  by  Judge  L.  R.  Wilfley, 
former  attorney-general  of  the  Philip- 
pines. 

At  the  meeting-  of  May  26  the  topic 
presented  was  "Meters"  from  the 
standpoint  of  the  city  engineer,  the  leg- 
islator, the  executive,  the  Lockwood 
committee,  the  district  attorney  ami  the 
public,  and  the  establishment  of  gov- 
ernment standards  and  codes  for  all 
materials  and  appliances  was  discussi  d. 

ENGINEERS'    SOCIETY   OF   PEW- 

v  i,v  \*  I  V 
Tin-  Engineers'  Society  of  Pennsyl- 
vania has  elected  the  following  officers 
for  the  coming  year:  President.  Rich- 
ard V.  McKay;  vice-president,  Theo- 
dore E.  Seelye :  second  vice-president, 
Crosby  Tappan  ;  directors.  \Y.  S.  Bald- 
win. Fred  Harry  and  R.  Boone  Abbott; 
ii  y.  Howard  E.  Moses;  and 
treasurer,  Harry  T.  Neale. 

ENGINEERS'    CLUB    OF    I'll ■  I.  \ - 
DELPHI  V 

William  F.  lames  was  elected  presi- 
dent of  the  Engineers'  Club  of  Phila- 
delphia by  a  majority  of  193  votes.  He 
defeated  Morris  I..  Cooke,  who  had 
Keen  the  choice  of  the  nominating  com- 
mittee. Other  officers  elected  were  : 
vice-president.  C.  N.  I.auer;  treasurer, 
Clayton  \Y.  Pike  ;  and  directors.  Her- 
bert B.  Allen  and   Henry  F.   Sanville. 

\Mi:iil<\\    SOCIETY    of    t  in  II. 
ENGINEERING 

At  the  regular  business  meeting  on 
June  1.  at  the  rooms  of  the  society. 
Engineering  Societies  building,  New 
York  City.  "A  Model  Engineer  Viewed 
as  a  Superior  Mechanism"  bv  S.  Bent 
Russell  was  supplemented  by  the  discus- 
sions of  t".  I.  Tilden  on  "Engineering 
Ethics";  Rudolph  Hering  on  "Age  Im- 
proves the  Quality  of  the  Model  Engi- 
neer"; Milo  S.  Ketchum  on  "The  Pro- 
fessor of  Engineering  as  a  Model  Engi- 
neer'; R.  S.  Parsons  on  "The  Execu- 
tive Can  Be  a  Model  Engineer";  J,  W. 
M' i  "'null  "ii  "The  Contracting  Engi 
neer  Can  Be  a  Model  Engineer" :  John 
M.  Goodell  on  "The  Engineering  Editor 
Can  Be  a  Model  Engineer." 


-   recently  been  ap- 
:igineer  of  Fort  Morgan, 

Wad 

engine  unty,   Texas, 

his  po- 
sition. 

.ied  as  assis- 
'••  ky- 
M-.  has  resigned  as 
Hamp- 
shire Mate  1 1  'tment  to  be- 
come   highway    commissioner   of    Ver- 
mont. 

.  W.  E.,  has  been  appointed  city 
engineer  of  Mt.  Verm  n,  Wash. 

Shoemaker,  H.  P..  for  eleven  years 
city  engineer  of  Lock  Haven,  Pa.,  has 
resigned  to  enter  private  engineering 
practice. 

Clark,  B.  E..  recently  acting  state  en- 
gineer of  Oklahoma,  has  now  been  ap- 
pointed acting  state  highway  commis- 
sioner. 

Read,  L.  C,  Jr.,  has  been  reappointed 
city  engineer  of  Sandusky,  Mich. 

Cooper,  W.  G,  has  been  appointed 
city  engineer  of  Kalispell,  Mont. 

Talbot.  W.  R.,  is  now  engineer  for 
the  good  roads  committee  of  the  Cham- 
ber of  Commerce,  Danville.  \'a. 

Sneed,  John  L.,  has  been  appointed 
resident  engineer  for  the  Virginia 
State  Highway  Commission  with  head- 
quarters at  Richmond. 

Brown.  Norman  F.,  has  been  ap- 
pointed director  of  public  works,  Pitts- 
burg. Pa.,  to  succeed  John  Swan,  re- 
signed. 

Alderman,  Ernest  S-.  has  been  ap- 
pointed state  engineer  of  Oklahoma. 

Tinkham.  Samuel  E-.  since  1874  con- 
nected with  the  engineering  and  public 
works  departments  of  Boston,  died  on 
April  21. 

Stanley,  George  L.,  has  been  ap- 
pointed city  engineer  of  Burlington,  Vt. 

Kemmish.  N.  A.,  has  been  made  city 
manager  of  Alliance.  Neb. 

Edwards,  Athol  B..  of  New  York 
Citv.  has  been  appointed  city  manager 
of  St.  Albans.  Vt. 

Burley.  Ralph  J.,  assistant  director 
and  chief  engineer  of  the  Reclamation 
Service  in  the  Department  of  the  In- 
terior,  Ottawa,   died   on   April   14. 

McCamy.  C.  C.  has  been  appointed 
city  engineer  of  Dalton,  Ga. 

Ford,  E.  P.,  has  been  appointed  city 
engineer  of  East  San  Diego.  Cal. 

Gilmer.  D.  E..  has  resigned  as  county 
engineer  of  Reno  county.  Kan. 

McElherne.  J.  C.  has  been  appointed 
engineer  for  Rice  county.  Minn. 

Coleman.  Dwight  B..  has  resigned  as 
county  superintendent  of  highways  of 
(  '  irtland  county.  N.  V. 

Robertson.  J.  D..  engineer  of  high- 
ways. Alberta,  has  been  appointed  dep- 
uty minister  of  public  works. 

Parker,  G.  C.  has  recently  under- 
taken the  duties  oi  acting  secretary  of 
the  Department  of  Highways,  Ontario. 

MacPhee,  Neil  B.,  has  recently  been 
appointed  town  superintendent  of  Port 
Dalhousie.  Ont.,  to  take  charge  of  the 
water  works  system. 

Schneider.  Delmont  J.,  has  been  ap- 
pointed city  engineer  and  street  com- 
missioner of  Pocatello.  Idaho. 
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New   Appliances 

Describing  New   Machinery.    Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installs!  ions 


KOPPBL  I  DUSTKIAL  TRACK  \M» 
EQUIPMENT 

The  Koppel  industrial  Car  &  Equip- 
ment Company  has  put  on  the  market 
improved  sectional  industrial  railroad 
track  made  with  20  and  25-pound  stan- 
dard rails  15  feet  long  riveted  to 
pressed  steel  channeled  ties  with  ribbed 
welis.  giving  them  great  stiffness.  The 
end  ties  have  pairs  of  angle  clips  riv- 
eted to  them,  giving  support  to  both 
the  webs  and  the  flanges  of  the  rails 
and  provided  for  holting  the  track  sec- 
ons  together.  The  ties  are  3Vz  feet 
long  and  .".  inches  wide.  Several  miles 
of  this  track  are  in  use  by  G.  P. 
Scharl.  Muskegon,  Mich. 


tractors,  states,  municipalities,  indus- 
trial concerns,  coal.  sand,  gravel  and 
broken  stone  handling,  and  surmount 
obstacles,  climb  steep  grades,  run 
through  mud  2  feet  deep,  turn  in  a 
circle  of  15  foot  radius  and  unload 
sand  or  gravel  at  a  cost  of  2  cents  per 
ton.  The  crawling  tread  is  developed 
from  the  government  military  tank 
traction,  and  reduces  unit  pressure  to 
10  pounds  per  square  inch.  It  is  ad- 
justable automatically  and  by  set 
screws. 

The  cranes  are  manufactured  for 
operation  by  steam,  electric  or  gas  en- 
gine power.  They  are  fitted  with  30  or 
35-foot  booms,  or  with  special  booms 
provided  with  steam  shovel  dipper  and 
handle  and  crowding  engine.  They  will 
handle  a  %-yard  to  l^i-yard  bucket 
and  are  made  either  with  crawling 
tread  or  road  wheels. 

TRUCK     HOISTS     AMI     BODIES 

The  Interboro  Hoist  &  Body  Corpo- 
ration, organized  to  offer  dealers  and 
users  complete  truck  equipment  serv- 
ices where  a  chassis  will  be  equipped 
completely  to  meet  any  requirements, 
acts  as  manufacturer  and  exclusive  dis- 
tributor of  platform,  stake,  high  rack, 
canopy  top.  express,  van  and  half  van 


truck  bodies.  Wood  hydraulic  hoists, 
all-steel  and  steel-lined  combination 
wood  dumping  bodies,  hand  hoists  with 
dump  bodies,  cranes  and  hydraulic 
hoist  services. 

Catalog  2  illustrates  many  types  of 
platform  bodies,  including  2-yard  and 
4-yard  dump  bodies.  Several  types  and 
sizes  of  Wood  hydraulic  hoists  and 
Meade-Morrison  truck  winches. 

SILLIVAX      1'IMI'S 

Air  lift  pumps,  designed  and  manu- 
factured by  the  Sullivan  Machinery 
Co..  have  a  central  foot  piece  with  an 
umbrella  well  top  and  are  provided 
with  strainers  to  exclude  sand  from 
the  working  barrel  of  the  pump.  In 
order  to  prevent  the  clogging  of  the 
strainer  a  method  has  been  developed 
for  displacing  the  sand  close  to  the 
strainer  with  grave!  forced  down 
through  a  pipe  driven  adjacent  to  the 
pump  pipe,  thus  forming  a  sort  of 
drain  which  stops  the  sand  and  per- 
mits the  water  to  flow  freely  through 
the  strainer.  This  device  is  said  to 
.if ten  increase  the  yield  of  the  well  400 
ner  cent. 


The  Koppel  Company  has  also  de- 
vised a  new  pedestal  bearing  for  the 
axles  .if  the  wheels  in  trucks  used  for 
the  transportation  of  batch  boxes.  This 
pedestal  contains  a  roller  bearing,  and 
bolted  and  riveted  to  the  frame.  The 
trucks  can  be  used  not  only  to  carry 
batch  boxes,  but  also  can  receive  the 
Standard  for  tilting  bodies  that  trans- 
form them  int..  side  dump  cars. 

CRAWLING   TREAD    LOCOMOTIVE 
CRANES 

The  7  and  12-ton  crawling  tread  loco- 
motive cranes,  manufactured  by  the 
Orton  &  Steinbrenner  Company,  are 
small  machines  capable  of  performing 

all     the     functions    of     large     standard 

gauge    rail    locomotive    cranes    without 

tion  to  track  facilities.    They  are 

suitable  for  road  and  excavating  con- 


HYDRAITLIC    TRUCK    BODY    IKMST  UMBRELLA  WELL  TOP 
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The  Sullivan  angle-compound  power 
Jrivcr  >rs  manufactured  by 

the   Sullivan   Machinery  Co.,  are   illus- 
trated in  bulletin  77-B,  that  deals  with 
three  m  u  nines  of  the  belted  class  and 
two  of  the  direct  connected  class.  These 
machines,    introduced    a    dozen    years 
re  now  in  extensive  use  in  mines, 
quarries,   shops,   water   works  and  on 
i      construction,      where      it      is 
claimed   they  deliver  more  actual  com- 
d  air  'than  any  other  type  of  air 
r<  ssor,   per    unit   of    power,   atten- 
iupplies,     installation     cost     and 
floor  space. 

The  distinctive  features  of  the  angle 
compound  compressors  are  that 
one  cylinder  with  its  connecting  rod 
and  cross  head  is  almost  horizontal, 
while  the  other  is  a  high  pressure  cyl- 
indi  '  with  its  accompanying  members 
is  in  a  vertical  plane,  and  that  both 
tuated  by  a   single  crank.     I  he 

advantages    secured    by    these    features 
include  the  balancing  of  reciprocating 

small  floor  space,  low  cost  of 
installation,  low  oower  cost  per  unit  of 
mpressed,  low  maintenance  cost, 
flexibility  of  drive,  reduction  in  care 
and  attention  and  accessibility.  These 
Claims  are  demon, irated  by  analysis 
and  illustrated  by  engravings,  made 
from  various  pictures  of  installations 
and  by  careful  descriptions  of  the  im- 
portant detads  of  the  machine.  The 
construction  features  include  an  open 
hearth  steel  crank  shaft,  a  band  fly 
wheel  made  iii  halves,  high  and  low 
pressure  cylinders  with  liners  placed 
under  hydraulic  pressure,  air  actuated, 
plate  type  inlet  and  discharge  valves,  a 
three-pass  counter  current  intercooler 
with  coppei  or  aluminum  tubes,  stream 
lubrications  for  shaft  bearings  and 
cross  beads  and  guides,  separate  oil 
pumps  for  the  air  cylinders.  The  Class 
WN-3  compressors  are  adapted  for  op- 
ei  ition  by  an  electric  motor,  oil  engine 
or  water  wheel  mounted  directly  on  the 
crank  shaft. 

Where  more  than  1,400  cubic  feet  of 
air  per  minute  is  required  or  whei  :  the 
capacity  should  be  variable  and  clastic 
within  wide  limits  the  Sullivan  twin  an- 
gle compound  compressors  are  recom- 
mended. These  consist  of  two  single 
complete  compressors  set  side  by  side 
on  a  common  foundation  and  driven  by 
a  common  shaft  on  which  is  mounted 
either  an  electric  motor  or  the  belt  pul- 
ley. These  halves  of  the  machine  can 
be  installed  successively  as  required  or 
may  lie  detached  and  operated  inde- 
pendently, or  one  half  may  be  tempo- 
rarily thrown  out  of  service  by  closing 
one  of  the  inlet  loaders  by  hand.  If 
only  one  quarter  of  the  full  capacity  is 
sufficient,  one  side  of  the  unit  is  un- 
coupled and  one  intake  valve  removed 
from  the  opposite  side.  For  three 
quarter  loads,  both  sides  of  the  plant 
would  be  in  commission,  but  on  one 
side  a  set  of  inlet  valves  would  be  re- 
moved, one  from  the  upper  end  of  thi 
high  pressure  cylinder  and  one  from 
the  rear  end  of  the  intake  cylinder.  One 
unit  can  be  cut  out  leaving  the  other 
operating  at  full  load,  or  one  side  can 
be  run  at  full  load  while  the  regulation 
is  applied  to  the  other  side  to  meet  the 
demands. 

The  WI-3  single  stage  angle  compres- 
sors compress  the  air  in  both  cylinders 


P  U  B  LIC      WORKS 

alike  from  a  common  inlet  conduit  or 
separate    inlets    as    required,    the    inter- 

ler  is  omitted,  and  they  are  available 

in  single  unit,  up  to  ■_•  .Tun  cubic  feet 
and    tor    pressures    for    from    S    to    40 

pounds.  Air  receivers  can  be  provided 
with  capacity  of  12  to  376  cubic  feet 
suitable  for  low  pressure  cylinder  dis- 
placements up  to  l.ooo  cubic  feet  per 
minute. 

ii  HDBO  no  m  B  PI  mi- 
The  Jumbo  diaphragm  trench  pump 
for  handling  large  quantities  of  dirty. 
uritn  water  has  no  complicated  parts. 
no  sliding  plunger,  or  cylinder,  but  two 
valves  ami  a  strong,  durable  rubber  di- 
aphragm with  an  up  and  down  move- 
ment constitutes  thi 

li    is    equal    to   20    or    more    men 
'  band  pumps,  and  is  operated  at 
:;    cents    per    hour    per    horsepower.       It 
will    lift    water    from    20   to   25    i 


i 

trench  excavators  and  backfill  rap- 
idly with  one  man.  Equipped  with  a 
clamshell  bucket  it  will  load  or  unload 
coal,  crushed  stone,  sand,  gravel,  or  any- 
other  loose  material.  It  will  also  serve 
as  a  locomotive  crane  operating  any 
kind  of  hook,  hoisting,  or  grappling  de- 
vice. 

The  side  wheel  excavator  makes  a 
cut  It  to  20  inches  wide  and  14  feet 
deep,  suitable  for  telephone  or  gas  pipe 
ditches  and  is  so  arranged  that  it  can 
be  operated  close  to  the  curb  at  the 
same  time  automatically  depositing  soil 
opposite  side  of  the  trench  and 
reducing  the  time  and  cost  of  the  work. 

The    P   &    H    p.wer   traction   tamper 
has   a   6-foot    wheel   base,   treal 

inches,  and  a  three  horsepower 
water-cooled  four-cycle  gasoline  engine 
with  friction  clutch  pulley.  It  will  op- 
erate  on   a   trench   of   :;r,  inches   maxi- 


i:m.    DIAPHRAGM    JUMBO    TRENCH     PUMP 


suction,  but  discharges  from  the  pump 
li\  gravity.  It  has  a  working  -peed  of 
loo  r.  p.  in.  and  is  moundted  on  a  rigid 
base  that  may,  if  required,  be  placed 
on  standard  engine  trucks.  Either  one 
or  two  pumps  are  mounted  on  the 
same  base  and  operated  by  the  same 
engine.      It    is    made    ill    nine    sizes,    or 

combination  of  sizes,  with  i94  and  3 
\  p.  engines  with  approximate  capaci- 
ties  of  1,800  to  12,000  gallons  per  min- 
ute. The  net  weight  varies  from  450 
to  1,140  pounds  and  it  is  manufactured 
by  the   Nelson  Bros.  Co. 

PAH    EXCAVATOR    CRANE    205 

The  P  &  H  excavator  Crane  205  with 
accessory  buckets,  manufactured  by  the 
Pawling  &  Harnischfeger  Co..  is  of  all 
steel  construction,  mounted  on  cater- 
pillar tractors,  and  uses  gasoline  or  dis- 
tillate fuel  and  provides  a  complete  in- 
dependent operating  unit  with  no  acces- 
sory equipment  but  the  buckets.  It  has 
a  30-foot  boom  with  %-yard  drag, 
scraper,  clam-shell  or  orange  peel 
bucket  and  has  a  lifting  capacity  of 
from  15.200  pounds  at  S-foot  radius  to 
3,300  pounds  at  30- foot  radius.  It 
weighs  14  tons,  has  a  speed  of  one  mile 
per  hour  and  is  equipped  wdth  a  40  h.  p.. 
4-cylinder  engine  with  a  drag-line  pull 
of  9,500  pounds  at  a  speed  of  100 
pounds  per  minute. 

Equipped  with  a  Page  bucket  it  will 
excavate  open  or  sloping  bank  ditches, 
clean  out  old  ditches,  dig  cellars  and 
regular  open  trenches,  and  grade 
streets.      Equipped    with    a    self-acting 

scraper  bucket  it  wdll  follow  the  largest 


mum  width  at  the  depth  of  7  v2  feet, 
using  a  150-pound  ram  with  a  'J  x  12- 
inch  head  and  a  20-inch  stroke.  Its 
road  speed  is  1  Vb  miles  per  hour  and 
tile  feeding  speed  is  6  feet  per  minute. 
REED  RO  VI)  I  It  vc  TOPS 
Tractors  manufactured  by  the  Reed 
Foundry  &  Machinery  Co.  are  recom- 
mended for  hauling  materials,  graders, 
scarifiers  and  operating  rock  crushing 
machines  and  for  other  service  in  road 
construction.  They  are  built  for  per- 
forming severe  service  for  many  years, 
and  arc  made  in  15-30  and  18-36  sizes, 
the  large  size  is  provided  with  a  4-cyl- 
inder motor  and  right  and  left  jack 
shafts  driven  by  independent  clutches, 
obviating  the  necessity  of  any  differen- 
tial. The  drive  wheel  has  a  powerful  in- 
dependent brake,  tractors  have  speeds 
of  x'  i:2  and  3%  miles  per  hour  for- 
ward and  1  ?•»  miles  reverse.  The  over- 
all dimensions  are  70  x  144  inches  by 
60  inches  high,  and  weight  is  approxi- 
mately 0.000  pounds. 

INTERLOCK 

Receiving  basin,  inlet  ami  manhole 
heads,  manufactured  ami  sold  bj  the 
Interlocking  Casting  Company,  are  im- 
proved cast  iron  fixtures  of  which  the 
covers  are  at  all  times  interlocked  with, 
and  cannot  be  removed  entirely   from. 


The  sixty-six  pontoons  in  the  Dar- 
danelle  bridge,  Arkansas,  are  fastened 
together  and  to  several  intermediate 
towers  by  Mi  -inch  galvanized  iron 
Leschen  wire  ropes  180  to  225  feet 
long. 
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Drive  Auto  Co.  in  the  capacity  of  Sales 
manager.  Mr.  Bonner  went  with  the 
Ford  organization  in  1914  and  made 
rapid  progress,  holding  many  responsi- 
ble positions.  At  the  time  of  his  resig- 
nation he  was  in  charge  of  assembly 
operations  in  all  of  the  branches  in  the 
United  States. 


C.  J.  Reilly  has  resigned  as  general 
superintendent  with  the  Sandusky  Ce- 
ment Co.  to  take  a  position  as  super- 
intendent of  the  company's  plant  at 
York,  Pa.  His  former  position  will 
be  discharged,  for  the  present  at  least, 
by  F.  G.  Herman.  C.  B.  Roger  will  be 
sales  manager  and  will  be  located  at 
the  sales  office  at  Cleveland,  Ohio. 


F.  J.  Adams  has  been  appointed  su- 
perintendent of  the  Bonner  Portland 
Cement  Co.  at  Bonner  Springs,  Kan., 
to  succeed  U.  S.  Hannum. 


ONE-MAN    ROAD-RAZER  "WITH    3-SECTION    FLK.XlKi.E    BLADES 


ROAD-RA/.ER 

The  One-Man  Road-Razer.  manufac- 
tured by. the  Avery  Company  shaves 
off  the  high  spots  and  fills  up  the  low 


spots,  can  be  turned  in  its  own  tracks 
with  the  one  castor  wheel  and  has 
flexible  3  section  blades!  It  has  a  6 
cylinder  motor  and  3  speed  reverse. 


INDUSTRIAL  NOTES 


In  the  'construction  of  an  18-foot 
pavement  8  inches  thick  at  the  center 
on  the  Chicago-Joliet  road.  111.,  the 
contractor,  R.  F.  Conway  Company, 
unloaded  sand  and  stone  with  clam- 
shell buckets,  the  stone  was  hauled  in 
two  trucks  to  storage  on  the  sub-grade 
where  it  was  loaded  by  a  Barber- 
Greene  bucket  loader  into  a  Lee  body 
,u  ,i  I  .  ird  truck  chassis  that  hauled  it 
50  feet  and  delivered  to  the  loading 
skip  of  a  four-bag  batch  mixer  and 
returned,  shuttlewise,  without  turning 
around. 

Sand  and  cement  for  the  1  :2  :3%  mix 
were  loaded  by  hand  and  a  crew  of  24 
men  built  an  average  of  450  linear 
feet  of  pavement  per  9-hour  day. 

The  loading  machine  replaced  8 
shovelers  and  was  operated  bv  one  en- 
gineer at  $1.25  per  hour,  one  helper  at 
70  cents  per  hour  and  consumed  *  gal- 
lons of  gasoline  at  30  cents  and  one 
<lu.T-t  of   oil  at   B0  cents,  making,  with 


overtime,  a  total  of  $20.77,  or  $0,023 
per  square  yard  of  pavement,  as  com- 
pared with  "the  cost  of  $50.40  for  eight 
shovelers  doing  the  same  work  for 
$.".0.40.  thus  saving  $29.63  per  day,  or 
$0,033  per  square  yard.  The  total 
amount  of  pavement  laid  was  86,000 
square  yards. 

The  London  Concrete  Machinery  Co., 
Ltd..  of  London.  Ont.,  is  to  distribute 
throughout  Canada  and  the  British  Em- 
pire the  pumping  equipment  manufac- 
tured by  the  Aurora  Pump  &  Manufac- 
turing Co.,  of  Aurora.  Ill  manufactur- 
ers of  centrifugal  pumps  of  all  types, 
including  turbine  pumps  for  deep  wells. 

The  Nova  Scotia  Steel  &  Coal  Co., 
Ltd..  and  the  Dominion  Steel  Corpora- 
tion, Ltd..  have  ratified  the  agreement 
merging  these  two  companies  with  Hal- 
ifax Shipyards,  Ltd..  the  merger  to  be 
conducted  under  t he  name  of  British 
Empire  Steel  Corporation,  Ltd. 


D.  Henry  Bonner,  whose  resignation 
from  the  Ford  Motor  Co.  was  recently 
announced,  has  joined  the  Four-Wheel 


G.  C.  Knickerbocker,  formerly  chief 
chemist  of  the  Knickerbocker  Portland 
Cement  Co.,  at  Hudson,  N.  Y.,  is  now 
with  the  Great  Western  Portland  Ce- 
ment Co.,  Mildred,  Kan.,  as  chief 
chemist. 


TRADE  PUBLICATIONS 


CONCRETE,  ITS  MANUFACTURE 
AND  USE 

4  \'2  x  7  inches,  207  pages,  illustrated, 
bound  in  cloth.  The  Koehring  Co., 
Milwaukee,  Wis.  This  attractive 
kandbook  for  field  use  has  chapters  on 
materials,  field  operations,  highway 
construction,  forms,  reinforcing  steel, 
specifications,  bridges  and  culverts, 
estimating  costs,  foundations  and  foot- 
ings, waterproofing,  submerged  con- 
crete, .  and  mechanical  equipment ; 
tables  for  estimating  and  examples  for 
use  of  them  together  with  miscellane- 
ous notes  for  superintendents  and 
foremen. 

This  book  is  intended  to  be  a  guide 
to  the  manufacture  and  placing  of  con- 
crete in  permanent  structures  and  a 
suggestion  on  better  care  of  equipment. 
It  recommends  proportions  and  sizes 
of  aggregate  for  many  different  kinds 
of  concrete  construction,  and  shows 
the  minimum  storage  and  number  of 
cars  of  materials  required  daily  to  use 
witli  different  sized  mixers  on  highway 
construction.  It  gives  valuable  infor- 
mation about  ordinary  causes  for  diffi- 
culties with  machinery,  and  the  best 
methods  for  caring  for  it,  and  is  valu- 
able and  convenient  for  every-day  use. 
speed  with  Bcopronn 
Barney-Ahlers  Construction  Co.,  110 
W.  40th  street.  New  York,  issues  a  6- 
page  booklet  illustrating  a  number  of 
industrial  buildings,  coal  pockets  and 
other  structures  that  they  have  recently 
built  with  rapidity. 

They  base  their  policy  on  specializ- 
ing on  industrial  construction,  medium- 
sized  jobs  limited  to  what  they  can 
give  personal  attention  in  a  given  ter- 
ritory. The"  have  prepared  standard 
estimate  charts,  which  they  offer  to 
send  to  inquirers,  who  will  inform 
them  of  the  approximate  size  of  the 
building  contract,  the  number  of 
stories,  floor  load  and  purpose  of 
building. 
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Repairs  to  Wood  Block  Pavement 
in  Newark 

By    William   A.  Howell* 


These  repairs  were  made  necessary  by  the  local  destruction  of  the  sand- 
cement  cushion  near  street  railway  tracks.  In  making  the  repairs,  the  old 
base  was  covered  with  a  wet  mortar  surface  painted  with  asphalt.  A  high 
percentage  of  the  blocks  were  suitable  for  relaying  after  seven  years'  service 


The  wood  block  pavement  on  Rroad  street, 
Newark,  X.  J.,  completed  on  October  1,  1914,  hav- 
ing a  length  of  nearly  two  miles  and  containing 
about  80,000  square  yards  of  wood  block,  one  of 
the  most  successful  wood  block  pavements  ever 
laid  in  this  country,  considering  the  tremendous 
traffic  it  has  carried,  has  again  assumed  promi- 
nence on  account  of  the  need  of  repairs  at  various 
points  along  the  line  of  the  pavement.     The  pave- 

•Engii r    in    charge,    Bureau    of    Paving,    Newark,*N.   J. 


ment  was  originally  laid  on  an  8-inch  concrete 
foundation,  with  a  1-inch  mortar  cushion  consist- 
ing of  one  part  portland  cement  and  4  parts  of 
sharp  sand.  The  pavement  immediately  preced- 
ing the  wood  block  pavement  was  a  granite  pave- 
ment on  a  sand  foundation,  laid  in  sections  at 
various  intervals  from  1870  to  1886.  The  street 
railway  tracks  were  laid  to  accommodate  a  crown 
suitable  for  a  granite  pavement  and  therefore  re- 
quired considerable  adjustment  in  order  to  make 
the  crown  as  flat  as  possible  to  fit  in  with  a  wood 
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block  pavement.    This  pavement  was  described  in 
"Municipal  Journal"  for  October  29.  1914. 

The  wood  blocks  were  partly  manufactured  at 
Mobile,  Ala.,  at  the  plant  of  the  Republic  Creo- 
soting Company,  of  Indianapolis,  Ind.,  and  partly 
at  the  local  Newark  plant  of  the  American  Creo- 
soting  Company.  A  very  successful  expansion 
joint Une  and  one  half  inches  wide  was  poured 
along  the  curbs  and  has  given  great  satisfaction. 

The  blocks  were  soaked  in  tubs  containing  wa- 
ter for  ten  minutes  before  laying.  The  specific 
gravity  of  the  preservative  used  ranged  from  1.07 
to  1.13  and  the  blocks  thus  treated  weighed  18 
pounds  to  the  cubic  foot.  The  blocks, furnished 
by  the  Republic  Creosoting  Company  were  ap- 
proximately  4  inches  wide  and  4  inches  deep  and 
were  laid  from  South  street  to  Bank  street,  at  the 
southern  end  of  the  work.  The  blocks  from  the 
local  plant  of  the  American  Creosoting  Company 
were  3  inches  wide  and  4  inches  deep,  and  were 
laid  on  the  northerly  part  of  the  street,  or  from 
Bank  street  to  Belleville  avenue.  The  longitudi- 
nal curb  grades  on  Broad  street  were  exceedingly 
favorable  for  the  laying  of  a  wood  block  pavement. 
Xot  more  than  5  per  cent  of  the  total  yardage  was 
laid  on  a  grade  exceeding  2  per  cent.  More  than 
one-half  of  the  entire  yardage  was  laid  on  grades 
not  exceeding  one-half  of  1  per  cent.  Especial  at- 
tention was  given  by  the  writer  to  perfect  the 
surface  drainage  of  the  street  throughout  its  entire 
length.  More  than  sixty  feet  of  the  old-time  wing 
corner  basins  were  rebuilt,  and  enlarged,  and  at 
least  twenty-five  new  side  basins  were  installed, 
some  at  great  expense,  as  the  connections  had  to 
be  laid  completely  across  Broad  street.  The  pav- 
ing work  was  not  only  carefully  inspected  by 
veteran  city  inspectors,  carefully  selected,  but  spe- 
cial inspectors  employed  by  the  Property  Owners' 
Association  were  also  detailed  to  watch  the  con- 
struction of  the  pavement.  The  preservative  did 
not  ooze  out  of  the  blocks  and  give  annoyance  to 
the  traveling  public.  On  hot  days  when  the  pre- 
servative was  in  evidence  on  the  street,  the  pave- 
ment was  carefully  sanded  by  the  Street  Cleaning 
Bureau  and  although  the  residents  of  Newark  are 
quick  to  resent  any  real  or  imaginary  wrongs  by 
rushing  to  the  newspapers,  the  writer  does  not  re- 
call a  single  complaint  that  was  registered  at  the 
City  Hall  or  in  the  newspapers  of  the  condition  of 
the  pavement  during  the  first  three  or  four  years 
>>f  its  history. 

CAUSE    OF    DETERIORATION- 

Xo  considerable  area  of  the  pavement  expanded 
-'i  as  to  produce  trouble.  There  was  a  slight  ex- 
pansion near  the  safety  isle  at  the  northwest 
corner  of  Broad  and  Market  streets,  but  it  was 
only  local,  and  after  proper  repairs  had  been  com- 
pleted never  gave  any  additional  trouble. 

The  street  railway  tracks  on  Broad  street,  at  the 
time  of  the  construction  of  the  new  wood  block 
pavement  in  1914,  were  not  reconstructed  in  a 
manner  to  harmonize  with  the  new  roadway  con- 
tion.  From  the  point  of  view  of  the  streel 
railway  company,  its  representatives  'lid  all  they 
thought  necessary  to  put  their  tracks  and 
pavement  in  good  condition,  but  from  the  point  of 


view  of  the  city,  the  work  of  the  street  railway 
companv  was  lacking  in  one  important  essential, 
in  that  the  tracks  were  not  made  water-tight  and 
waterproof.  From  Market  street  to  Clinton  ave- 
nue the  Public  Service  Railway  Company  in  1914 
made  no  repairs  whatever  to  their  Broad  street 
tracks  immediately  preceding  the  construction  of 
the  new  wood  block  pavement. 

It  is  true  that  in  1909  the  street  railway  com- 
pany had  laid  one  of  the  most  carefully  con- 
structed track  pavements  ever  laid  in  the  country 
on  Broad  street  from  Market  street  to  Clinton 
avenue.  In  1914  the  company  assumed  that  the 
tracks  and  the  track  pavement  needed  no  addi- 
tional repairs.  This  assumption  was  not  correct. 
The  heavy  car  traffic  going  over  these  tracks  in 
five  years  had  caused  considerable  wear  and  tear 
on  the  ties  and  consequently  a  spring  of  the  rails 
at  the  joints.  In  1909  the  track  pavement  was 
water-tight,  in  1914  it  was  not. 

Within  a  few  months  after  the  completion  of  the 
new-  wood  block  pavement,  the  blocks  commenced 
to  heave  up  and  buckle  in  many  places  immedi- 
ately adjoining  the  tracks  between  Market  street 
and  Clinton  Avenue.  The  joints  were  filled  with 
cement  grout  to  make  them  waterproof  after  the 
Public  Service  Railway  men  had  tamped  the  ties, 
and  it  was  hoped  that  the  trouble  had  been  mas- 
tered. 

The  upward  and  downward  heave  or  vibration 
of  the  rails  and  ties  continued  to  give  trouble,  and 
in  time  the  trouble,  instead  of  being  confined  to 
close  proximity  to  the  rails,  extended  from  5  feet 
to  15  feet  from  the  track.  Water  got  in  the  track, 
under  the  ties,  and  overflowing  got  under  the 
blocks  and  gradually  caused  the  disintegration  of 
the  cushion.  In  some  cases  the  cushion  was 
washed  out  entirely  from  under  the  blocks,  and  in 
other  instances  the  original  one-inch  cushion  was 
increased  to  2  or  3  inches,  and  a  depression  was 
thus  caused  in  one  place  and  a  corresponding 
hump  in  the  pavement  immediately  adjacent. 

All  of  this  damage  from  water  was  still  further 
increased  by  the  weight  of  the  abnormally  heavy- 
war  traffic  passing  over  the  street  during  the 
years  1917,  1918  and  1919.  What  held  good  for 
the  condition  of  the  wood  block  pavement  be- 
tween Market  street  and  Clinton  avenue,  where 
the  width  of  the  roadway  was  about  38  feet  on 
either  side  of  the  street  railway  tracks,  applied 
most  particularly  to  that  portion  of  the  street 
north  of  Market  street,  where  the  width  of  each 
roadway,  especially  between  Belleville  avenue 
and  Bridge  street,  was  not  more  than  20  feet. 
On  this  northerly  part  of  the  street  repairs  had 
been  made  by  the  street  railway  company  in  an 
endeavor  to  put  their  tracks  in  good  condition 
prior  to  the  construction  of  the  wood  block  pave- 
ment, but  the  repairs,  however  extensive,  were 
not  made  as  carefully  and  thoroughly  as  on  that 
portion  of  the  street  south  of  Market  street  in 
1909.  The  situation  as  it  exists  today  is  that  the 
pavement  is  in  a  bad  condition  where  the  track 
pavemenl  is  loose,  and  in  good  condition  where 
the  track  pavement  is  good. 

The  wood  block  pavement  is  in  its  worst  state 
of   repair   at   the   northern   end   of   the    Streel    be- 
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A— NEW  LAYER  OF  SMOOTH  CONCRETE.  B  THE 
ORIGIN  \i.  COl  CRETE  B  VSE  SWEPT  OFF.  C  DISCOL- 
ORATION  CAUSED    MY    WATER    AT   CATCH    BASIN. 

tween  Bridge  street  and  Belleville  avenue,  where 
the  roadway  is  onlj  about  half  as  wide  as  it  is 
from  Centra]  avenue  to  South  street.  There  arc 
large  areas  of  the  Broad  streel  wood  Mock  pave- 
ment where  the  pavement  is  practically  in  as 
condition  to-day  as  when  originally  laid.  On  the 
west  side  of  the  street  railwaj  tracks  alongside 
of  Washington  Park,  in  from  of  the  Prudential 
Life  Insurance  Company's  building,  and  along 
the  entire  length  of  Lincoln  Park,  the  pavement  is 
still  in  almost  perfect  condition,  hardly  a  block 
out  of  place.  It  is  a  safe  assertion  that  where 
the  tracks  are  water-tight  the  wood  block  pave- 
ment remains  good. 

The  repairs  made  by  the  contractor  at  the  com- 
pletion of  the  five-year  guarantee  period  were  not 
altogether  satisfactory  ami  the  pavement  was  not 
finally  accepted  until  1920.  In  the  repairs 
made,  the  contractor  simply  repeated  the  method 
adopted  in  laying  the  blocks  originally,  on  a  dry 
mortar  cushion  slightly  dampened  with  water 
before  the  blocks  were  laid.  That  this  method 
was  not  satisfactory  soon 
became  evident,  the  street 
railway  tracks  becoming 
more  and  more  out  of  repair 
ami  the  seepage  from  the 
rails  under  the  wood  blocks 
making  more  and  more 
trouble  with  the  cushion.  Lt 
had  been  the  intention  of  the 
writer  to  make  very  exten- 
sive repairs  to  the  pavement 
in  the  fall  of  1920.  but  the 
lack  of  funds  of  the  bureau 
prevented  the  work  from 
proceeding. 

\t  the  conventions  of  the 
American  Society  for  Munic- 
ipal Improvements  held  at 
New  Orleans  in  I'M'1  and  at 
St.  Louis  in  1920,  Supervis- 
ing Engineer  James  \V.  t Hs- 
tello  and  the  writer  con- 
sulted the  mosl  eminent  au- 
thorities mi  up-to-date  wood 
block  paving  in  the  country, 
and  acting  on  their  advice 
we  are  making  repairs  to  the 
street  as  follow  s  ; 


The  old  mortar  cushion,  unless  in  good  condi- 
tion, is  scraped  off  the  concrete  base.    A  rich  wet 
mortar  strip,  very  smooth,  at  least  one  inch  thick. 
is  laid  on  top  of  the  concrete  base  and  alio-. 
harden.     This  strip  is  composed  of  one  part  ce- 
ment  to  two  (if  s.-md.     The  concrete  ^trip  is  al- 
to harden  for  at  least  3  days,  and  tl 
ainted  with  hot  asphalt  cement  having  a  depth 
i if  an  inch.     This  coating 

is   allowed    t 1.   and   then    the   wood   blocks   are 

laid  thereon,  a-  many  of  the  original  blocks  being 
their  state  of  wear  will  permit.  After 
the  blocks  have  been  laid  and  carefully  tamped, 
hot  asphaltic  cement  is  poured  in  the  joints,  the 
pavement  is  sanded  and  allowed  to  stand  for  at 
least  one  day  before  traffic  is  allowed  to  pass 
over  it.  This  method  of  reconstruction  se< 
have  handled  the  situation  successfully  to  date. 
The  wood  block  pavement  has  been  repaired 
from  Belleville  avenue  to  Central  avenue  west  of 
the  street  railway  tracks  and  has  been  very  much 
improved  in  appearance.  Repairs  recently  made 
to  the  wood  block  immediately  adjacent  to  the 
rails  do  not  last  any  great  length  of  time,  owing 
to  the  need  of  tamping  the  ties.  ]t  is  only  fair  to 
state  that  the  financial  condition  of  the  Public 
Service  Railway  Company  is  common  to  most 
street  railway  companies  in  the  United  Sta- 
tins time.  Wages  and  materials  have  advanced 
more  sharply  than  the  railway  receipts.  Public 
utility  commissions  have,  in  many  instances. 
particularly  in  this  state,  declined  to  authorize 
an  increase  in  fare.  In  addition  to  this  fact,  in  the 
city  of  Xewark  the  street  railroad  company  has 
had  fierce  competition  from  the  iitney  buses, 
which  carried  45.000.000  passengers  in  this  city 
during  1920.  diverting  over  S3.000.000  from  the 
receipts   of   the   street   railway   company. 

In  spite  of  this  experience,  it  would  not  be  cor- 
rect to  say  that  the  mortar  cushion  laid  dry  with 
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one  part  portland  cement  and  three  or  four  parts 
sand    is   a    failure    under    wood   block   pavement. 

In  the  city  of  the  writer,  there  are  miles  of  wood 
block  pavement  in  an  excellent  condition,  laid 
with  the  mortar  cushion.  Mechanic  street,  Mt. 
Pleasant  avenue,  High  street,  Prince  street,  Rose- 
ville  avenue,  are  all  in  fine  condition.  Some  of 
these  streets  have  been  down  nearly  ten  years. 
The  only  failure  of  the  cushion  has  been  on  Broad 
street,  caused  by  the  condition  of  the  street  rail- 
way tracks,  and  on  Passaic  avenue  caused  by  the 
lack  of  a  storm  water  sewer.  It  is  a  safe  state- 
ment to  make  that,  had  there  been  no  street  rail- 
way tracks  on  Broad  street,  the  wood  block  pave- 
ment would  have  been  in  nearly  as  good  condition 
as  that  on  Roseville  avenue  or  Mt.  Pleasant 
avenue. 

Up  to  June  10th  about  150  depressions  in  the 
pavement  had  been  repaired  ranging  in  area  from 
3  or  4  square  feet  up  to  500  square  feet.  We  were 
greatly  surprised  at  the  large  percentage  of  sal- 
vage of  old  blocks,  in  some  cases  running  as  high 
as  90  per  cent.  We  started  with  75,000  new  wood 
blocks,  half  of  them  3  inches  and  the  other  half  4 
inches  wide  and  we  fully  expected  to  use  as  many 
more  new  blocks  before  wre  had  gone  over  the 
entire  street.  We  have  taken  care  of  at  least  half 
of  the  worst  depressions  in  addition  to  numerous 
small  ones,  and  we  have  about  45  per  cent,  of  the 
original  number  of  our  new  blocks  left. 

We  have  rigidly  adhered  to  our  rule  not  to  al- 
low traffic  over  the  newly-repaired  spots  within 
four  days  after  the  smooth  concrete  layer  had 
been  laid,  even  where  the  traffic  is  the  heaviest. 
Of  course  we  have  had  to  obtain  the  co-operation 
of  the  police  department  in  order  to  keep  traffic 
avvav  from  our  work. 

We  feel  that  we  have  made  no  mistake  in  using 
asphaltic  cement  of  the  proper  penetration  for 
both  the  paint  coat  and  the  filler.  It  may,  and 
probably  will,  cost  more  than  pitch  in  the  end, 
but  our  experience  with  asphaltic  cement  for  a 
year  or  more  on  wood  block  repairs  has  convinced 
us  that,  given  a  satisfactorv  smooth  concrete, 
asphalt  will  outwear  pitch,  at  least  on  a  street 
carrving  such  a  heavy  volume  of  motor  truck 
traffic  as  does  Broad  Street,  Newark.  We  hold 
no  brief  for  the  use  of  asphalt,  but  results  are 
what  we  are  after  and  we  are  firmly  convinced 
that  we  are  getting  them. 


thought  that  tennis  or  other  athletic  games  can 
be  played  on  top  of  the  reservoir,  since  it  will  lie 
quite  large  and  very  level." 


Reservoir  Roof  for  Recreation 

A  few  weeks  ago  we  described  the  construction 
of  a  reservoir  at  Arkansas  City.  Kan.,  the  flat 
roof  of  which  is  to  be  used  for  tennis  courts.  This 
city  has  not  a  monopoly  of  this  idea,  it  appears, 
for  in  its  report  for  1920  the  Board  of  Water 
Commissioners  of  St.  Paul,  Minn.,  states  that  it 
expects  to  build  a  high-service  reservoir,  which 
will  he  built  of  reinforced  concrete  and  covered, 
and  the  whole  property,  which  consists  of  40 
acres  of  land,  will  then  be  turned  over  to  the  park 
department  for  park  purposes.  It  i^  proposed  to 
have  a  look-out  tower  on  the  reservoir,  since  an 
excellent  view  of  the  surrounding  country  can 
be    had    from    this    elevated    position,      "It    is   also 


Low  Cost  of  Road   Grading  in  Nebraska 

In  the  April  report  of  the  Department  of  Public 
Works  of  Nebraska  is  given  the  following  account 
of  how  that  state  obtained  low  prices  for  road 
grading: 

In  1918  and  1919,  our  earthwork  cost  about  35 
cents  per  yard.  In  1920,  we  were  paying  an  aver- 
age of  58  cents.  Even  this  high  price  was  lower 
than  surrounding  states  were  paying,  for  answers 
received  from  a  questionnaire  brought  in  the  fol- 
lowing : 

State  Price  Per  Cu.  Yd. 

Kansas    S  .<  >'  I 

Missouri    75 

Iowa   66 

Colorado    817 

Utah   75 

Nevada    75 

Michigan    85 

Illinois    80 

South  Dakota 80 

Ohio    648 

Indiana    94 

It  is  of  interest  to  compare  our  average  bid 
price  of  58  cents  with  the  average  bid  price  of  75 
cents  in  other  states.  This  meant  a  saving  to  the 
state  of  17  cents  per  cubic  yard  and  on  the  seven 
million  cubic  vards  contracted  for,  made  a  saving 
of  $1,190,000."  This  was  possible  only  through 
careful  planning.  Early  in  the  spring  of  1920  we 
announced  the  work  which  was  to  be  let.  At  the 
letting  the  contractors  were  very  well  represented. 
We  had  provided  that  the  bids  for  the  contracts 
which  were  to  be  awarded  each  day  were  to  be 
filed  on  the  morning  of  the  same  day.  On  open- 
ing the  bids  the  first  day,  we  found  the  average 
bid  price  to  be  about  65  cents  per  cubic  yard. 
The  bids  were  promptly  rejected  and  the  state 
took  the  contract  at  the  estimated  price,  which 
was  50  cents.  On  the  second  day,  the  average 
bid  was  58  cents,  a  saving-  of  7  cents  on  the  vard. 


Water  Improvement  for  Washington,  D.  C. 

Congress  has  appropriated  $200,000  with  which 
to  begin  operations  on  the  construction  of  a  new 
conduit  for  bringing  water  to  Washington,  D.  C. 

The  present  conduit  is  over  60  years  old.  As  it 
is  the  only  one  bringing  water  to  the  city  it  has 
not  been  possible  to  empty  it  for  repairs  of  any 
kind  without  shutting  off  the  supply,  which  the 
authorities  are  willing  to  do  only  in  an  emergency. 
It  is  known  that  the  conduit  has  deteriorated  to  a 
certain  extent,  but  it  is  impossible  to  state  how 
greatly  until  an  examination  can  be  made. 

The  appropriation  is  made  "for  the  preparation 
of  plans,  the  initiation  of  work  including  the  em- 
ployment of  all  necessary  engineering,  technical, 
clerical  and  other  serv  ices."  Sixty  per  cent  of  this 
sum  will  be  paid  from  the  revenues  of  the  District 
ni  Columbia  and  40  per  cent  from  the  treasury  of 
the  United  States. 
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Designing  Improvements  in  Toledo  Sewers 

These   include   intercepting   sewers  and  pumping  plants  to  discharge  all  the 
sewage   below   the  city.     The   article  describes   at   some  length   the  method 
pursued  by  the  engineers  in  studying  conditions  and  planning  the  improve- 
ments ;  also  some  of  the  special  features  of  the  design  itself. 


I  or  several  years  Toledo,  Ohio,  has  had  under 

way  plans  for  improving  its  sewi  iditions, 

the  investigations  ami  desie.,,^  having  been  made 
by  tin-  engineering  firm  of  Fuller  &  McClintock, 
of  New  York.  General  plans  ami  recommenda- 
tions were  submitted  by  this  firm  in  1919,  detailed 
plans  prepared,  and  bids  asked  in  r>3i.  i  "ii 
traits  for  two  intercepting  sewers  were  let  in  Jan- 
uary and  March.  For  18,400  Feel  of  72  and  66-inch 
interceptor  the  contract  price  was  $585,770.  For 
13,000  feet  of  57  and  54-inch  interceptor  the  con- 
tract price  was  $458,826.  In  June  bids  were  asked 
on  a  pumping  station  and  plant.  Only  a  few  bids 
were  received,  however,  and  none  of  these  was 
considered  acceptable,  and  bids  were  again  re- 
ceived on  February  15  of  this  year,  when  a  con- 
tract was  let  for  a  part  of  the  work.  The  estimated 
cost  of  the  projected  improvements  complete  is 
more  than  $4,000,000. 

Owing  to  the  interest  just  now  in  the  matter 
of  bids  and  prices,  a  comparison  is  given  of  those 
for  the  pumping  station  submitted  on  fune  15, 
1920,  and  February  15.  1921.  On  each 'of  these 
occasions  only  one  hid  was  received  For  the  super- 
structure of  the  sewage  pumping  station,  the  total 
hid  tor  this  having  been  $127,872  in  1920  and  $89- 
920  in  1921,  a  reduction  of  30  per  cent  in  8  months. 
The  only  other  contract  bid  upon  on  both  occa- 
sions was  for  the  sewage  pumping  equipment. 
'I  lure  I, ids  woe  received  on  this  in  1920  and  () 
bids  in  1921.  The  itemized  bids,  on  some  of  the 
principal  items  of  the  low"  bidders  on  each  of  these 
occasions  were  as  follows:  Centrifugal  motors 
and  pumps,  $66,000  and  $63,186.  Electric  hoists 
for  screens,  $20,000  and  $ld,045.  Electrically 
operated  -ate  valves,  $12,000  and  $10,521.  Switch- 
board, transformers,  starters  and  wiring,  $15,000 
and  $19,569  fan  increase).  Screens.  $10,000  and 
$f),200.  Main  suction  and  discharge  piping,  $22,- 
000  and  $16,618.  36-inch  meters.  $17,000  and 
$13,625,  Mu.ce  gates,  $13,000  and  $8,288.  The 
total  of  all  items  in  the  contract  was  $196,300  in 
1920  and  $169,182  in  1921,  the  former  bid  having 
been  thai  of  the  Pitt  Construction  Company,  of 
Pittsburgh,  and  the  latter  that  of  John  R.  Proctor 
Company.  Inc..  of  New  York  City.  The  Pitt  Con- 
struction Company  also  bid  in  February  of  this 
year,  their  latter  bid  being  $0,500  lower  than  their 
former. 

The  work  contemplated  in  improving  the  sew- 
erage conditions  of  Toledo  comprises  intercepting 
sewers  to  prevent  discharge  of  house  sewage  into 
the  Maumee  river  and  tributary  streams  in  the 
city,  and  two  pumping  plants,  one  on  each  side 
of  the  river,  to  discharge  into  the  river  below  the 
city    the    sewage    collected    by    the    interceptors. 


It  may  at  some  more  or  less  distant  date  he  i 
sary  to  treat  the  sewage  before  discharging  it  into 
the  river,  and  while  this  possibility  has  been  kept 
in  view-  in  preparing  the  design,  it  is  not  believed 
that  treatment  will  be  required  for  some  years 
and  no  definite  plans  for  it  were  made. 

1  he  general  features  referred  to  are  by  no 
means  novel,  being  those  found  necessary  in  the 
majority  of  such  cases,  but  there  are  several  de- 
tails that  arc  of  considerable  interest,  and  in  ad- 
dition the  careful  canvass  made  of  existing  and 
anticipated  conditions  and  the  scientific  analysis 
of  the  data  so  obtained  were  unusually  complete 
and  a  brief  presentation  of  their  salient  features 
will  serve  as  an  excellent  illustration  of  how  the 
study  of  a  problem  of  this  kind  is  conducted  by 
engineers  of  the  highest  reputation. 

EXISTING  CONDITIONS 

Toledo  has  an  estimated  population  of  254.700, 
occupying  a  total  area  of  15,945  acres.  The  Mau- 
mee river  divides  it  into  two  main  parts  known 
locally  as  East  Toledo  and  West  Toledo,  the 
former  having  an  estimated  population  of  43.180 
and  the  latter  one  of  211.520.  The  topography 
of  the  city  is  such  that  all  of  East  Toledo  drains 
toward  the  river  while  in  West  Toledo  there  are 
three  drainage  areas,  tributary  to  the  river,  to 
Swan  creek  and  to  Ten  Mile  creek,  respectively. 
At  present  the  city  sewers,  built  on  the  combined 
plan,  drain  into  these  several  streams.  In  limes 
of  dry  weather  the  sewage  discharged  into  the 
creeks  produces  Stagnant  pools  that  are  a  nui- 
sance  and   menace   to    the   health   of   the   citizens. 

The  topography  indicated  the  location  of  four 
intercepting  sewers,  three  on  the  west  side  of  the 
river  and  one  on  the  east  side.  The  sewers  would 
concentrate  the  sewage  from  the  entire  city  to  two 
pumping  plants  on  opposite  sides  of  the  river  near 
the  lower  boundary  of  the  city.  The  river  hi 
quite  wide  ami  two  plants  seemed  preferable  to 
conducting  the  sewage  from  one  side  across  the 
river  to  the  other  so  as  to  operate  only  one  pump- 
ing station.  In  addition,  it  seemed  probable  that 
it  would  not  be  necessary  to  construct  the  east 
side  intercepting  sewer  for  a  number  of  years 
and  therefore  it  would  be  undesirable  to  provide 
tor  east  side  sewage  in  estimating  the  capacity 
required  for  the  west  side  pumping  station  and 
the  outlet  therefor.  Xo  nuisance  is  yet  caused  m 
the  river  itself  by  the  sewage  discharged  into  it. 
although  there  are  evidences  of  sewage  pollution: 
it  therefore  seems  probable  that,  when  the  west 
side  intercepting  sewer  has  removed  from  the 
river  all  of  the  pollution  now  reaching  it  from 
that  side,  the  effect  of  the  east  side  pollution  will 
he  so  comparatively  slight  a-  not  to  demand  im- 
mediate  and   costlv   remedies. 
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GENERAL    FEATURES    OF    D]  - 

The  west  side  pumping  station,  known  as  Bay 
View  Park  pumping  station,  is  the  one  for  which 
bids  were  received  as  mentioned  above.  A  river 
outlet  with  multiple  discharge  openings  has  been 
designed  in  connection  with  this  station,  but  as 
its  construction  will  probably  require  much  less 
time  than  that  of  the  pumping  station  and  equip- 
ment, it  was  thought  best  not  to  attempt  to  place 
a  contract  for  it  until  later.  In  fact,  contract  was 
awarded  in  February  of  this  year  for  only  the  sub- 
structure, the  total  low  bid  for  which  was  S274.- 
789,  being  that  of  A.  Bentley  &  Sons,  of  Toledo. 
The  largest  items  of  this  bid  were  3,800  cubic 
wards  of  concrete  masonry  at  $23.50  a  yard,  3.800 
cubic  yards  of  earth  excavation  below  elevation 
85  at  $10.50,  and  4.500  cubic  yards  of  earth  exca- 
vation above  elevation  85  at  $5.20.  A  description 
of  the  pumping  station  and  some  of  its  more  in- 
teresting details  will  be  given  later  on. 

It  was  decided  to  provide  a  system  of  inter- 
cepting sewers  estimated  to  have  sufficient  ca- 
pacity for  conditions  anticipated  for  the  year 
1960:  this  included  allowing  for  increase  in  area 
of  the  city,  increase  in  population  and  increase  in 
per  capita  sewage.  As  very. little  storm  water  is 
provided  for  in  the  intercepting  sewers,  possible 
increase  in  run-off  due  to  more  impervious  paving 
and  other  conditions  did  not  have  to  be  consid- 
ered. Owing  to  the  advantage  to  Toledo  of  pre- 
serving sanitary  conditions  throughout  the  water 
sheds  of  the  creeks  passing  through  the  city, 
whether  or  no  all  of  the  area  draining  to  them 
might  be  included  within  the  political  limits  of 
the  city,  provision  is  made  for  receiving  sewage 
from  portions  of  these  areas  that  lie  outside  of  the 
anticipated  city  limits  of  1960. 

Xot  only  were  the  sewers  designed  to  be  ade- 
quate for  40  years  hence,  but  in  a  general  way  a 
study  was  made  of  the  possibilities  at  such  future 
date  of  providing  for  the  increased  capacity  that 
might  then  become  necessary.  The  engineers  did 
not  attempt  to  definitely  plan  any  special  meth- 
ods of  relief  for  adoption  at  that  future  date,  since 
several  alternatives  seemed  to  be  practicable  and 
it  could  not  be  foretold  which  sewers  would  first 
need  relief,  but  study  of  the  problem  was  made  in 
order  that  no  features  of  the  existing  plan  might 
be  so  designed  as  to  restrict  or  render  unneces- 
sarily difficult  the  adoption  of  these  relief 
measures. 

The  1960  city  limits  were  assumed  to  enclose  an 
aria  of  32,687  acres.  Population  densities  were 
assigned  to  various  sections  of  this  area  which  re- 
sulted in  an  estimated  population  of  711,690.  The 
present  average  density  is  1S.9  persons  per  acre, 
and  the  estimated  I960  density  figures  21.8  per- 
sons per  acre  within  the  city  limits,  or  16.6  per 
acre  over  the  entire  drainage  areas  considered. 

A.S  stated,  the  sewers  at  present  in  use  are  mi 
the  combined  system,  but  it  is  recommended  thai 
in  future  extensions  separate  sewers  be  provided 
for  tin-  house  sewage  and  that  these  be  built  with 
il  attention  to  securing  water-tightness,  both 
ertaxing  the  capacity  of  the  intercept- 
ing Movers  and  also  to  reduce  needless  pumping 
at  the  pumping  station,     It  is  estimated  that  by 


1960  70  per  cent  of  the  total  area  will  be  sewered 
under  a  separate  system. 

CALCULATING     SEWAGE    VOLUME 

In  calculating  the  volume  of  sewage  to  be  car- 
ried by  the  intercepting  sewers  and  by  the  sepa- 
rate sewers  to  be  built,  a  distinction  was  made  be- 
tween sewage  from  industrial  and  commercial 
areas  and  that  from  residential  areas.  This  neces- 
sitated a  forecasting  of  the  use  of  all  the  areas 
of  the  city ;  which,  in  1960,  would  be  devoted 
largely  to  industries,  which  to  commerce,  and 
which  to  residences.  "The  availability  of  rail  and 
water  transportation  facilities,  proximity  to  a 
supply  of  industrial  workers  and  a  supply  of  water 
for  industrial  and  commercial  purposes  other  than 
the  filtered  water  of  the  city,  the  arrangement  of 
street  car  lines  in  the  future  and  contemplated 
improvements  in  the  business  district  were  fac- 
tors in  determining  the  location  of  future  indus- 
trial  and   commercial   areas." 

Over  94  per  cent  of  the  water  services  in  To- 
ledo are  metered,  and  it  was  therefore  possible 
to  obtain  a  very  accurate  indication  of  what  the 
domestic  water  consumption  is  and  from  a  study 
of  this  to  estimate  the  amount  of  domestic  sew- 
age. Additional  data  of  great  value  were  obtained 
from  a  water  waste  survey  which  was  being  con- 
ducted for  the  city  by  the  Pitometer  Company 
during  the  time  that  this  sewerage  investigation 
was  in  progress.  Also,  gagings  were  made  on 
ten  large  sewer  outfalls  during  the  summer  of 
1916  and  1917,  in  connection  with  which  a  census 
study  was  made  of  the  area  tributary  to  each  of 
these  outfalls  in  order  to  learn,  for  each,  the  total 
population,  population  connected  to  the  sewers 
with  modern  plumbing,  population  connected  with 
vaults  and  sinks,  population  not  connected  in  any 
way,  number  of  houses,  class  of  dwellings  and  lo- 
cation of  industrial  and  commercial  establish- 
ments. A  study  was  made  of  the  water  supply 
statistics  for  1917  also. 

These  data  were  carefully  studied  and  com- 
pared in  order  to  learn  existing  conditions,  and 
with  these  as  a  starting  point  an  effort  was  made 
to  forecast  as  closely  as  possible  what  the  future 
conditions  would  be,  studying  in  this  connection 
the  bases  of  design  used  under  similar  conditions 
in  making  forecasts  for  other  cities. 

In  studying  the  water  supply  statistics,  it  was 
assumed  that  consumers  using  100.000  gallons  a 
month  or  more  were  either  commercial  or  in- 
dustrial and  those  using  less  than  this  amount 
were  domestic.  On  this  basis  34  gallons  per 
capita  was  rated  as  domestic.  34  as  manufactur- 
ing. 7  gallons  ;ls  public  use  and  17  unaccounted 
for.  the  total  being  "2  gallons  per  capita. 

The  meter  record  of  every  industrial  concern 
in  each  of  the  sewerage  districts  gaged  was  inves- 
tigated. To  the  quantity  of  city  water  sold  to 
these  concerns,  as  shown  by  the  meter  records. 
were  added  amounts  obtained  from  their  private 
supplies;  and  from  this  total,  deductions  were 
made  for  amounts  that  did  not  ultimately  reach 
the  sew  ei-s  and  the  result  taken  as  the  average 
daily  quantity  of  industrial  sewage.  Similar  in- 
ns were  made  of  commercial  establish- 
ments. 
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I  hi  i    *  lompanj    during  two  days  in 

irge   residential 

vided  with  modern  plumbing,  tin-  district  con- 
t  of  tin-  larger  and  better  class  dwell- 
i  the  city.  A  census  of  this  area  showed 
the  population  to  be  20,100.  I  he  total  a\ 
daily  flow,  after  deducting  the  industrial  supply, 
was' 1,010,000  gallons.  This  gives  a  domesti 
sumption  of  50  gallons  per  capita  daily.    It  is  as- 

d  that  the  domesi  ould  be  slightly 

i         or  47  gallons,  and   that   for  thi 
u  holi  the  a\  erage  daih  di  si  hai  §  e  w  ould  be  about 
43  gallons  per  capita  per  day  for  those  dwellings 
equipped  with  modern  plumbing. 
Since  most  cities  show  a  marl 
increasing  domestic  use  of  water  with  incr.i 

,   plumbing  appliances  in  the  residences,  it 

istimated  that  by  1960  the  water  consump- 
tion will  have  increased  21  per  cent  and  the  avcr- 

aily  discharge  of  domestic  sewage  would  be 
121  pei  cent  of  43  gallons,  or  ?2  gallons  per 
capita  daily. 

The  investigations  above  referred  to  and  out- 
fall measurements  showed  an  average  daily  dis- 

e  of  industrial  sewage  of  8,200  gallons  per 
acre  per  day  from  one  area  and  10,100  gallons 
from  another;  also  13,350  gallons  per  acre  per 
day  of  commercial  sewage  from  the  second  area 
(no  commercial  sewage  from  the  first  area)  ;  an 
average  of  32  gallons  per  capita  per  day  of  domes- 
tie  sewage  (based  on  total  population  within  the 
district)  from  each  of  the  areas;  and  570  gallons 
per  acre  per  day  of  ground  water  from  one  area 
and  600  from  another. 

Maximum  Rates. — Investigation  was  made  to 
determine  maximum  as  well  as  average  rates  of 
water  consumption  and  consequent  sewage  flow. 
The  waste  survey  had  developed  figures  indicat- 
ing that  during  hot  weather  about  7  per  cent  of 
the  average  daily  consumption  was  used  for 
lawn  sprinkling;  this  being  based  upon  a  compar- 
ison of  the  Pitometer  records  on  clear,  hot  days 
with  records  in  the  same  districts  on  days  during 
which  rain  fell. 


I  hi                     lily  pumpages  of  the  public  wa- 
ter supply  for  1917  and  1918  were  investigated, 
and  temperature  and  weather  conditions  were  in- 
-  showing  maximum  pump- 
ing rates.     Maximum-  occurring  on  hot,  dry  days 
diminished  by  7  per  cent  to  allow  for  water 
used  m  sprinkling  lawns  and  which  therefore  did 
ach  sewer-                      e  a  maximum  for  win- 
ent  of  the  averag 
one  year  and  133  per  cent  for  the  other;  and  for 
summer  conditions  gave  a  maximum  of  130  per 
of  the  average  one  year  and  127  per  cent  the 
other.    Investigations  of  the  pumpage  recoi 
12  years  show   that  the  pumpage  on  maximum 
winter  days  varied  from  108  per  cent  to  133  per 
cenl   of  the  yearly  average,  the  average  for  the 
12-year  period  being  121  per  cent.     It  was  there- 
decided  to  take  125  per  cent  of  the  average 
daily  discharge  of  domestic  sewage  as  the  maxi- 
mum daily  discharge,  which  gave  12S  per  cent  of 
32  gallons  or  t>5  gallons  per  capita  daily. 

'  LATION    TRIBUTARY,  TOTAL  CAPACITY   AND 
MAXIMUM   I'KY   WEATHER  FLOWS   FOR  INTERCEPTING 
SEWERS    IN    VARIOUS    CITIES 

Population         Total     Maximum  Dry 
Tributary  in    Capacity  Weather  Flow 
City  Thousands 

Boston,  Mass 600 

Providence    

Milwaukee.  1889    

Lynn    

Detroit  District 

Buffalo   District    

Milwaukee,    1910*    850 

Milwaukee.   1910*    350 

Xew  Bedford   

Metropolitan  High  Level    986 
Mass.   North  Metro- 
politan  Interceptor 
Metropolitan  Charles 

River   Interceptor   . 
Toledo,  <  Ihio* 

Ten-Mile  Creek 312.8 

Swan  Creek 807.76 

West    Side"    304.76 

East    Side    .._. 164.27 

"Water  supplies  nearly  100  per  cent  metered. 

tFlow  in  Swan  Creek  interceptor  carried  through  West 
Side  interceptor. 


g.c.d. 

g.c.d. 

150 

145 

419 

241 

312 

150 

329 

482 

24- 

350 

271 

400 

125 

200 

513 


15? 


239 


224 


233 

198 

230 

340 

272 

331 

306 

TADI.E   SHOWING  RELATIONS  OF  INDUSTRIAL,  COMMERCIAL  AND  DOMESTIC    FLOW    FOR   VARIOUS    CITIES    (Design    Basis) 

1906 


Date  of  design  

Date  of  ultimate  estimate   

Population  in  thousands  

Industrial  area   

Commercial  area  

Industrial  Q.  g.  a.  d. 

Average,  used  in  design  

Maximum,  used  in  design 

Commercial  Q.  g.  a.  d. 

Average,  used  in  design  

Maximum,  used  in  design 

Industrial  Q.  g.  per  1.000  population 

Average  

Maximum   

Commercial  Q.  g.  per  1,000  population 

Average  

Maximum   

Ground  water  g.  a.  d. 

Average  .  .• , 

Maximum   

Domestic  Q.  gals,  per  capita 

Average  for  year   

Average,  maximum  days   

Maximum  rate  


1919 
1960 

78  1.91  111 

4,139.03 

837.60 

8.000 
12.000 

15,000 
30,000 

12,  140 
63,510 

16,000 
32,120 

COO 
800 


1910 

1950 

862.000 

3,762 

S4 

9.350 
16,800 

17,700 
29,800 

40,900 
73,400 

17.400 
29,200 

1,600 
1.660 

50 
50 


1915 

1950 

800.000 

4,065 

568 


1915 

1940 

500.000 

4,800 

700 

8,000 
12,000 

33,000 
50,000 

25,600 
38,400 

15.400 

2::.4on 


500-1.000    i.i u >o  i>.-,o 


1913 

20.000 
8,180 

72:; 

4.500 

9.000 


230.000 

622 

66 


1911 

1940 

87,200 

1.256 


4.444 
S.000 


Note — *Maximum  rate  depends  on  population  of  drainage  area. 


51.000 

66.S00 

102,000 

115.650 

40.100 

8.160 

750 

750 

1.960 

86 

100 

75 

135 

200 

150 
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Further  studies  were  made  to  determine  maxi- 
mum rates.  Hourly  readings  were  taken  at  the 
pumping  station  from  one  Friday  until  the  follow- 
ing Friday.  Sunday  showed  87.5  per  cent  of  the 
daily  average  for  that  week,  Monday  110.8  per 
cent.  Tuesday  103.9  per  cent,  Wednesday  99.5  per 
cent.  Thursday  97.4  per  cent,  Friday,  100  per  cent 
and  Saturday  100.9  per  cent.  The  hourly  figures 
showed  a  maximum  hourly  Monaay  rate  of  165 
per  cent  of  the  mean  daily  rate  for  the  week ;  but 
as  this  included  a  uniform  consumption  for  in- 
dustrial and  commercial  purposes  it  was  not  con- 
sidered a  criterion  as  to  the  hourly  fluctuations  in 
the  domestic  sewage.  "From  a  study  of  the  in- 
vestigations made  by  the  Pitomcter  Company  it 
develops  that  for  an  average  day  the  maximum 
hourly  rate  of  water  consumption  is  152  per  cent 
of  the  mean  consumption  for  an  average  day  in 
those  districts  which  are  largely  residential.  A 
mean  of  the  gagings  of  ten  sewer  outfalls  shows 
a  maximum  hourly  rate  of  discharge  on  an  aver- 
age day  of  133  per  cent  of  the  mean  for  an  average 
day  and  also  the  maximum  hourly  rate  on  .Mon- 
day as  168  per  cent  of  the  mean  for  an  average 
day.  These  figures  include  ground  water  leakage, 
which  is  constant,  but  from  them  it  will  be  seen 
that  the  maximum  hourly  rate  on  Monday  is  126 
per  cent  of  the  maximum  hourly  rate  on  average 
days. 

"If  the  maximum  hourly  rate  of  water  con- 
sumption for  an  average  day  is  152  per  cent  of  the 
mean  for  the  day,  as  shown  from  the  Pitometer 
measurements,  and  the  maximum  hourly  rate  on 
Monday  is  126  per  cent  of  the  maximum  hourly 
rate  for  an  average  day,  as  shown  by  the  sewer 
gagings,  then  the  maximum  hourly  rate  of  do- 
mestic water  consumption  or  sewage  discharge 
on  Monday  is  152  per  cent  times  126  per  cent 
equals  191  per  cent  of  the  average,  since  the  fluc- 
tuations in  water  consumption  for  domestic  pur- 
poses and  the  discharge  of  domestic  sewage  may 
be  fairly  taken  as  equal." 

Another  calculation  was  made  by  taking  the 
hourly  fluctuations  of  sewage  flow  for  an  average 
day  and  for  Monday  and  correcting  these  for  the 
ground  water  leakage,  which  was  assumed  as 
constant  and  had  been  determined  as  equal  to  <>00 
gallons  per  acre  per  day.  Xew  hourly  rates  were 
thus  obtained  and  expressed  as  a  percentage  of 
the  new  average,  and  this  gave  a  maximum  hour- 
ly Monday  rate  of  194  per  cent  of  the  mean  daily 
rate  for  an  average  day. 

fn  the  matter  of  industrial  sewage,  gagings  in 
the  industrial  districts  showed  the  maximum  to 
be  140  per  cent  of  the  average  and  the  maximum 
for  I960  was  therefore  taken  as  12,000  gallons 
per  acre  daily. 

Investigations  in  commercial  districts  showed 
the  average  daily  discharge  to  be  13,350  gallons 
per  acre  daily  and  the  discharge  for  I960  assumed 
15.000  and  the  maximum  as  double  this  or 
30,000.  since  the  gagings  showed  a  maximum 
twice  the  average. 

In  determining  the  ground  water  leakage,  ob- 
servations were  made  on  the  sewer  outfalls  in 
the  spring  when  the  level  of  the  ground  water 
was    high    and    these   indicated    the   ground    water 


leakage  to  be  133  per  cent  of  the  leakage  under 
normal  conditions.  Leakage  under  such  condi- 
tions had  been  estimated  at  000  gallons  per  acre 
per  day  and  therefore  the  maximum  ground  wa- 
ter leakage  was  estimated  at  800  gallons.  In 
outlying  districts,  where  it  is  anticipated  that 
the  population  density  will  be  low  and  sewers 
widely  scattered,  the  ground  water  leakage  was 
estimated  in  terms  of  leakage  per  mile  of  sewer 
rather  than  per  acre.  For  these  it  was  estimated 
that  the  ground  water  leakage  under  normal  con- 
ditions would  be  26,000  gallons  per  mile  of  sewer 
and  under  maximum  conditions  32,000  gallons. 
This  estimate  was  based  partly  upon  observa- 
tions made  in  March  upon  about  11  miles  of  sewer 
in  one  of  these  districts,  where  the  ground  water 
leakage  was  found  to  be  approximately  26,400 
gallons  per  mile  of  sewer. 

(To  be  continued) 


Water  Department  Uses  Machinery 

In  his  report  for  the  year  1920,  Alfred  E.  Mar- 
tin, superintendent  of  the  water  department  of 
Springfield.  Mass..  reported  that  beginning  with 
the  early  part  of  the  season  a  trenching  machine 
and  backfiller  were  used  and  "have  proved  a 
most  unqualified  success,  as  we  have  been  en- 
abled to  carry  on  our  work  efficiently  and  swiftly 
with  the  small  gang  of  men  we  have  been  suc- 
cessful in  keeping ;  for  the  labor  question,  while 
not  quite  so  bad  as  during  the  previous  year, 
has,  nevertheless,  not  been  at  all  what  it  used 
to  be,  and  notwithstanding  we  have  paid  the  high- 
est wages  of  any  department  of  the  city,  only  a 
limited   force   of  men   could   be   maintained. 

"In  the  line  of  improvement  work,  our  largest 
job  was  the  laying  of  a  16-inch  main  in  Boston' 
road  from  the  vicinity  of  Rosewell  avenue  to 
Pasco  road,  a  length  of  8,337  feet,  and  a  speed  of 
a  little  under  200  feet  per  day  was  attained  with 
a  gang  averaging  twelve  men.  This  could  prob- 
ably not  have  been  done  without  the  aid  of  ma- 
chines above  mentioned  with  a  gang  of  less  than 
60  to  75   men." 

During  the  year  1920  the  Springfield  water  de- 
partment replaced  116  service  pipes  out  of  a  total 
of  16,328.  Concerning  this.  Superintendent  Al- 
fred E.  Martin  said  in  his  report:  "It  will  be 
noted  that  there  has  been  quite  a  decrease  in 
the  number  of  services  replaced  this  year  over 
those  of  preceding  years,  there  being  something 
less  than  one-third  as  many  as  heretofore.  The 
reason  for  the  above  is  the  purchase  and  use  of  a 
small  tool  called  the  'Staples  Pipe  Cleaner,' 
with  which  we  have  been  enabled  to  restore  the 
efficiency  of  many  service  pipes  which  would 
otherwise  perforce  have  been  replaced  by  new 
ones;  we  have  thus  saved  our  consumers  main- 
dollars  as  well  as  ourselves  much  work,  and  inci- 
dentally the  cutting  and  subsequent  repairing  of 
many  holes  in  permanent  paving,  which  of  itself 
is  of  much  benefit  to  our  streets  and  undoubtedly 
much  appreciated  by  our  friends  of  the  Streets 
and  Engineering  Department.  This  tool  costs  less 
than  $50  and  was  purchased  upon  the  recommen- 
dation of  Mr.  Irving  H.  Henderson,  who  suc- 
ceeded  Mr.  M.   I..  Miller  as  foreman  of  our  meter 
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division,  and  who  had  used  the  instrument  very 
successfully  while  in  the  emploj  of  the  city  of 
Cambridge  in  a  similar  position  to  that  which  he 
holds  with  us.  It  has  saved  our  water  taker-  ap- 
proximately $15,000  during  the  pasl  year  and  has 
thus  demonstrated  its  usefulness  and  value"' 


Concrete  Highway  Construction  in  South 
Chicago 

Various  standard  operations  adopted  on  Fed- 
eral \i<l  Projects  1  and  2.  highways  in 
South  Chicago,  arc  illustrated  by  the  following 
pictures  from  the  files  of  the  Bureau  of  Roads 
and  Highways  of  the  United  State-  Deparl 
of  Agriculture. 

After   the   road   bed   had   been   approximately 
graded,  the  Forms  were  carefully  sel   i"  line  and 
level  For  the  sides  of  the  concrete  slab,  the  sub- 
was    accurately    trimmed    and    planed    by 


standard  machine-,  hauled  by  .-team  rollers  that 
compacted  the  foundation  m  advance  of  them, 
the  whole  operation  leaving  a  smooth  and  uni- 
form surface  to  receive  the  concrete. 

Aggregate  was  delivered  from  central  storage 
mixer  by  hopper-bottom  tilting  dum] 
hauled  on  a  nan-  k  alongside 

the  sub-grade  and  by  wooden  hatch  boxes  hauled 
on  flat  cars  on  the  service  track. 

I  he  aggregate  was  handled  by  a  derrick  at- 
tached to  the  frame  of  the  mixer  and  operated  by 
its  engine,  which  dumped  the  material  into  the 
elevating  -kip  of  the  mixer  and  enabled  the  latter 
to  work  continuously. 

As  the  mixer  advanced  it  was  followed  closely 
by  a  finishing  machine  that  compacted  and 
smoothed  the  surface  of  the  concrete.  The  fin- 
ished concrete  was  cured  by  the  ponding  system 
with  two  or  three  inches  of  water  maintained 
over  it-  surface  b)  low  earth  or  clay  dams  on  the 
longitudinal  edges  and  connected  b>  trans 
dams  of  the  same  sort  near  enough  together  to 
offset  the  water  surface  in  accordance  with  the 
grade  encountered.  Lakewood  equipment  was 
installed. 


FINISHING    FOUNDATIONS    WITH    STJBGRADE    I'l.ANER 
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FINISHED    STJBGRADE 


AND    FINISHING    MACHINES   IN   OPERATION 
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Tempe  Bridge  Sub-Struc- 
ture Repairs 


Channel  pier  supporting  two  125-foot  con- 
crete arch  spans  settled  nearly  11  inches 
and  was  underpinned  by  a  reinforced  con- 
crete girder  supported  on  groups  of  cylin- 
der piers  sunk  to  rock  both  sides  of  old  pier. 


•NCRETE  PAVEMENT  HV   PONDING  METHOD 


The  highway  bridsfe  aero--  the  Salt  river,  at 
Tempe,  Ariz.,  has  11  clear  -pans  of  125  feet  made 
with  pairs  of  reinforced  concrete  arch  ribs  sup- 
ported on  concrete  pier-,  part  of  which  were  car- 
ried to  rock  in  open  excavation,  and  part  had 
11  x  24-foot  bases  sunk  below  the  river  bottom 
and  supported  on  two  6-fool  steel  cylinders  sunk 
to  rock  and  tilled  with  concrete.  The  bridge  was 
completed  in  1913  and  after  a  flood  in  1919 
scoured  out  some  of  the  -and  and  gravel  around 
its  base,  one  of  the  piers  settled  4'.(  inches,  and 
within  a  few  months  settled  again  '  j  inch,  and 
l's  inches,  and  finally  S  inches  more,  moving 
down-stream  bodily  about  1/10  foot. 

Soundings  taken  after  the  final  settlement 
showed  that  the  bed  of  the  river  had  been 
scoured  away  down  to  a  thin  layer  of  gravel 
overlying  the  solid  rock  and  it  was  concluded  that 
the  concrete  deposited  under  water  at  the  bottom 
of  the  two  cylinders  had  been  of  inferior  quality, 
unable  to  carry  alone  the  full  load  on  the  pier 
and  therefore  when  the  original  total  bearing  sur- 
face of  312  square  feel  on  the  bottom  of  the  pier 
was  reduced  to  about  65  square  feel  on  the  bot- 
tom of  the  cylinders  by  the  removal  of  the  sand 
under  the  overhanging  pier  base,  the  greatly  in- 
creased load  on  the  cylinders  was  sufficient  to 
buckle  the  unbraced  lower  portion  of  the  thin 
steel  cylinder,  permitting  the  bricige  to  settle. 
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To  support  the  superstructure,  which  was  not 
very  materially  damaged,  and  to  prevent  further 
trouble,  it  was  determined  to  underpin  the  upper 
part  of  the  old  pier  with  new  foundations  carried 
down  to  solid  rock  outside  the  old  cylinder,  thus 
adding  increased  support  without  removing  any 
of  the  existing  support. 

After  the  flood  was  over,  the  river  began  to 
deposit  sediment  around  the  old  pier,  filling  the 
pit  that  had  been  scoured  there,  but  did  not  pre- 
vent the  pier  from  taking  another  drop,  increas- 
ing the  settlement  to  a  total  of  about  one  foot 
and  making  it  necessary  to  take  the  measures  to 
safeguard  the  bridge. 

About  500  sand  bags  were  dumped  in  the  water 
around  the  pier  to  prevent  additional  scouring, 
and  falsework  towers  were  built  under  the  crowns 
of  the  arch  ribs  of  the  second  spans  from  the  set- 
tled pier,  at  the  nearest  points  where  the  depth 
of  water  permitted  it.  to  support  the  floor  slab, 
which  was  continuous  except  for  expansion  joints 
over  the  crowns  of  the  arches. 

The  arch  ribs  in  the  two  spans  adjacent  to  the 
settled  pier  were  wedged  to  bearing  on  falsework 
trestle  bents  supported  by  piles  driven  beyond  the 
outer  edges  of  the  bridge  because  there  was  not 
room  to  drive  them  under  the  arches. 

The  pier  was  enclosed  by  a  30  x  31-foot  coffer- 
dam of  Wakefield  sheet  piling  driven  with  a 
steam  hammer  and  hydraulic  jet. 

The  water  in  the  cofferdam  was  pumped  down 
to  a  level  not  more  than  5  feet  above  the  tops  of 
the  old  cylinders,  by  an  8-inch  centrifugal  pump 
operated  by  a  40  h.  p.  gasoline  engine. 

Three  5-foot  steel  cylinders  were  set  close  to 
each  of  the  long  sides  of  the  pier  and  were  sunk 
by  submerged  interior  excavation  with  an  orange- 
peel  bucket.  They  descended  easily  until  they 
encountered  buried  driftwood,  which  was  finally 
cut  away  with  long  steel  chisel  bars  after  two 
of  the  cylinders  had  been  considerably  damaged 
by  ineffective  blasting  with  ^-pound  sticks  of 
dynamite. 

After  passing  the  obstructions,  the  cylinders 
were  readily  sunk  to  rock  but  could  not  at  first 
be  pumped  dry  on  account  of  the  large  amount  of 
sand  and  water  entering  through  the  irregulari- 
ties of  the  surface  of  the  rock  under  the  bottoms 
of  the  cylinders.  Attempts  to  close  the  holes  by 
grouting  the  sand  were  partially  successful  when 
the  grout  was  forced  in  under  hydraulic  pressure 
rather  than  steam  pressure.  The  grout  did  in  it. 
however,  all  of  it  set  up  well,  and  it  finally 
became  necessary  to  close  the  openings  under  the 
cutting  edge  by  sheet  piling  made  of  6  x  1-inch 
boards  driven  by  hand  inside  the  cylinder,  after 
the  excavation  had  been  carried  as  far  as  possible 
by  the  orange-peel  buckets. 

The  cylinders  were  sunk  to  rock,  the  surface 
of  which  was  cleared  off  and  drilled  to  receive 
four  1 '4 -inch  square  vertical  anchor  rods  grouted 
in  in  each  cylinder.  Two  of  the  cylinders  wen- 
found  to  be  so  badly  distorted  by  the  blasting 
that  they  had  to  be  replaced  by  new  ones.  After 
the  bottoms  of  the  cylinders  had  been  sealed  with 
concrete,  the  upper  part  was  filled  with  concrete 
to  an  elevation  of  about  6  feet  above  the  bottom 


of  the  old  pier  base,  where  the  steel  shells  of  the 
new  cylinders  were  cut  off. 

Holes  parallel  with  the  axis  of  the  bridge  were 
then  successively  cut  through  the  old  base  and  a 
wide  reinforced  concrete  girder  supporting  the 
entire  base  of  the  old  pier  shaft  from  the  tops 
of  the  new  cylinders  was  built  in  successive 
sections. 


Water  Revenues  in  New  London 

In  the  report  of  the  Board  of  Water  and  Sewer 
Commissioners  of  New  London,  Conn.,  for  1920, 
appears  an  explanation  of  a  policy  adopted  by  the 
board  which  will  be  of  interest  to  many  other 
cities. 

In  connection  with  a  move  to  increase  the  rates 
in  order  to  meet  increased  costs,  a  committee  ap- 
pointed to  study  the  matter  found  that  during  the 
47  years  covered  by  the  accurate  record  of  the 
water  works,  $1,142,400  had  been  furnished  by  wa- 
ter consumers  to  other  departments  of  the  city, 
both  public  and  semi-public.  This  amount  is 
$209,705  in  excess  of  all  payments  by  the  city  in 
interest  and  appropriations,  in  behalf  of  the  water 
works.  "It  was  shown  that  the  water  department 
had  partially  supported  other  departments  of  the 
city  and  semi-public  institutions  for  many  years. 
It  was  developed  that  many  cities  charge  for  all 
water  used  by  the  public  and  that  this  practice  is 
advocated  by  many  cities.  The  states  of  Indiana 
and  Wisconsin  make  it  compulsory  by  law.  A  de- 
cision of  the  Wisconsin  Railroad  Commission 
states  that  the  cost  of  water  service  should  be 
charged  to  the  city  for  furnishing  water  to  schools, 
fountains  and  other  public  buildings,  and  for  flush- 
ing hydrants,  and  in  case  of  fire.  The  commission 
closes  its  opinion  as  follows:  'In  other  words, 
private  water  companies  have  borne  a  part  of  the 
burden  which  properly  should  have  been  borne  by 
the  taxpayers'." 

The  question  was  raised  whether  the  water 
board  could  lawfully  give  away  any  propertv  of 
the  department,  including  water,  and  it  was  de- 
cided that  it  could  not.  It  was  also  believed  un- 
questionably unjust  that  water  consumers  should 
pay  any  part  of  the  cost  of  sewer  extensions  or 
maintenance;  $118,000  in  cash  has  been  contrib- 
uted by  the  water  department  for  the  support  of 
the  sewer  department  to  date. 

As  the  result  of  this  policy,  all  users  of  water, 
including  city  departments,  are  charged  for  the 
water  used  at  meter  rates,  except  that  used 
through  fire  hydrants  for  extinguishing  fire  and 
for  other  public  purposes.  The  board  refuses  in 
the  future  to  grant  abatements  for  excessive  con- 
sumption unless  the  same  is  caused  by  the  neglect 
of  the  board. 


Laying  2,210  Sq.  Feet  of  Pavement  Per  Day 

<',.  P.  Scharl,  general  contractor,  Muskegon, 
Mich.,  has  broken  his  own  previous  record  by 
pouring  1,105  lineal  feet  of  18-foot  concrete  road, 
average  thickness  7.666  inches,  in  nine  hours.  The 
work  was  done  on  a  contract  with  the  Michigan 
State  Highway  Department  for  construction  of 
Sections  A  and  B.  Federal  Aid  Road  Xo.  43, 
Muskegon  county.  Mich. 
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Water  Works  Benefit  by  Adversity 

The  manner  in  which  water  works  officials 
have  come  through  the  trials  and  difficulties  oc- 
casioned during  the  past  two  or  three  years  by 
the  constantly  increasing  costs  of  labor  and  ma- 
terials required  for  conducting  their  departments 
is  greatly  to  their  credit.  Most  lines  of  business 
found  it  possible  to  offset,  to  some  extent  at  least, 
increased  costs  by  increasing  the  rates  or  prices 
of  their  own  output.  The  large  percentage  of 
water  works  departments  and  companies,  how- 
ever, either  were  denied  this  privilege  or  as  a 
matter  of  policy  refrained  from  advancing  rates, 
endeavoring  to  meet  conditions  in  other  ways. 
What  these  ways  were  in  the  case  of  several 
hundred  plants  is  told  briefly  in  an  article  in  this 
issue. 

Less  than  one-quarter  of  the  water  works  in- 
creased their  rates,  and  less  than  one-half  of  them 


borrowed  money,  removed  it  from  their  r- 

or  depreciation  funds,  or  -ecured  it  in  any  other 

way  except  by  increasing  their  incon 

The  most  commendable  of  the  various  expe- 
dients adopted  for  meeting  the  inert 
are  found  in  the  manner  in  which  superintendents 
introduced  improved  methods  or  plant  for  reduc- 
ing operating  expenses.  These  would  seem  to  be 
of  the  greatest  value  not  only  to  these  plants  but 
also  tu  others  to  whom  they  mi^ht  well  furnish 
an  example,  not  only  because  they  enabled  them 
ather  it"-  difficult  period,  hut  because  it 
probable  that  these  same  methods  can  be 
continued  and  thus  permanently  decrease  main- 
tenance costs  with  a  corresponding  increase  in 
profits  to  the  private  concerns  or  decrease  in 
rates  for  municipal  plants. 

I  In  savings  already  made  have  Deen  more  than 
absorbed  bj  increased  costs,  while  continued  sav- 
ing for  some  time  to  come  will  be  necessary  for 
carrying  out  improvements  and  repairs  which 
were  necessarily  deferred.  If,  however,  these  ef- 
ficiencies and  economies  are  continued  thereafter 
they  will  constitute  a  permanent  benefit  to  the 
plants  and  prove  the  truth  of  the  saying  that 
"wise  are  those  who  profit  by  the  lessons  of  ad- 
versity." 


Mortar  Cushions  for  Block  Pavements 

The  experience  of  Xewark,  X.  J.,  with  mortar 
cushion  under  a  wood  block  pavement,  which  is 
described  in  this  issue,  is  extremely  interesting 
and  suggestive.  During  the  past  few  years  this 
type  of  cushion  has  come  into  more  or  less  general 
use  as  a  substitute  for  sand  cushions.  One  of  the 
advantages  claimed  was  that  the  mortar  cushion 
would  not  shift  under  the  influences  of  traffic  or 
other  external  forces,  as  sometimes  happened 
where  a  sand  cushion  was  used.  Apparently  this 
was  not  the  case  in  Broad  street,  however.  The 
author  of  the  article  states  that  water  that  got 
under  the  block  pavement  by  way  of  the  street 
railway  tracks  "caused  the  disintegration  of  the 
cushion.  In  some  cases  the  cushion  was  washed 
out  entirely  from  under  the  blocks  and  in  other 
instances  the  original  one-inch  cushion  was  in- 
creased to  two  or  three  inches,  and  a  depression 
was  thus  caused  in  one  place  and  a  corresponding 
hump  in  the  pavement  immediately  adjacent." 

The  writer  very  explicitly  states,  however,  that 
this  action  took  place  only  on  certain  parts  of  this 
street,  and  that  other  streets  similarly  laid,  but 
without  street  railway  tracks,  have  given  perfect 
satisfaction. 

We  have  noticed  similar  action  in  this  and  other 
cities  and  attributed  it  not  only  to  the  admission 
of  water  by  way  of  the  track  but  also  to  the  slight 
vertical  movement  of  the  rails.  This  movement 
raises  the  blocks  that  are  in  contact  with  the 
rails  and  as  each  car  passes,  brings  them  down 
suddenly  and  violently  onto  the  cushion,  thus 
breaking  up  the  cushion  and  gradually  reducing  it 
to  the  consistency  of  sand.  In  the  case  of  Broad 
street,  it  is  probable  that  water  acted  also  and 
finished  the  deterioration  made  possible  by  this 
breaking  up  of  the  mortar.    Where  there  were  no 
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rails  the  mortar  cushion  appears  to  have  withstood 
all  the  pounding  of  traffic  and  maintained  the 
pavement  in  perfect  surface. 

Whether  the  deterioration  was  due  to  either  of 
these  causes  singly  or  to  both  combined,  the  plan 
adopted  by  Newark  in  making  its  repairs  would 
seem  to  suggest  the  means  for  avoiding  such  de- 
terioration in  original  construction.  This  is,  to 
lay  a  strip  of  rich  mortar  along  the  edge  of  the 
pavement  adjacent  to  the  rails,  bringing  the  top 
of  this  practically  flush  with  that  of  the  mortar 
cushion  which  is  to  be  placed,  and  after  allowing 
this  to  set,  cover  it  with  a  thin  layer  of  asphalt. 
The  mortar  cushion  would  then  be  spread  in  the 
usual  way  over  the  remainder  of  the  pavement 
and  the  blocks  laid  as  in  ordinary  construction. 

This  action  of  rails  and  method  of  using  the 
mortar  cushion  where  rails  exist  would  apply  of 
course  to  brick  and  other  pavements  as  well  as 
wood  block. 

We  still  have  to  contend  with  the  tendency  of 
the  rails  to  raise  and  lower,  with  a  pumping  mo- 
tion, the  blocks  that  are  in  contact  with  them.  To 
prevent  this,  there  would  seem  to  be  considerable 
to  be  said  in  favor  of  the  use  of  a  thin  steel  plate 
placed  vertically  between  the  blocks  and  the  rail 
and  immediately  in  contact  with  the  latter,  this 
plate  having  a  flange  at  the  bottom  which  is 
bonded  into  the  concrete  base  of  the  pavement. 
This  would  permit  the  rails  to  slide  over  the  outer 
surface  of  the  plate  without  disturbing  the  blocks, 
assuming  only  that  the  friction  between  plate  and 
rail  was  not  sufficient  to  tear  the  plate  from  the 
base  or  lift  the  base  with  the  plate.  By  using  a 
plate  not  more  than  one-eighth  of  an  inch  thick 
and  set  flush  or  possibly  one-eighth  of  an  inch 
below  the  surface  of  the  pavement,  the  plate 
would  not  be  appreciable  to  traffic  or  in  any  way 
interfere  with  it. 


Growth  of  Registration  Areas 

The  federal  government  has  established  cer- 
tain rules  for  the  keeping  of  vital  statistics  cal- 
culated to  secure  reliable  returns,  and  states  or 
minor  subdivisions  that  adopt  and  follow  these 
rules  are  known  as  "registration  areas."  The  in- 
creasing realization  of  the  importance  of  vital 
statistics  is  indicated  by  the  rapid  growth  in  these 
areas.  This  idea  was  put  into  effect  in  1880, 
with  Massachusetts  and  New  Jersey  as  the  only 
registration  areas.  By  the  1890  census,  Connec- 
ticut, New  Hampshire,  New  York,  Rhode  Island 
and  Vermont  had  been  added,  and  also  Delaware. 
although  this  state  was  dropped  from  the  regis- 
tration area  in  1900.  Maine,  Michigan  and  In- 
diana were  added  in  1900,  and  other  states  in 
succeeding  years  until,  in  1919,  the  only  states 
east  of  the  Mississippi  not  included  were  West 
Virginia,  Georgia,  Alabama,  Arkansas  and  Iowa, 
and  the  first  of  these  has  recently  adopted  regula- 
tions admitting  it  to  classification  in  the  registra- 
tion area.  In  addition,  seven  of  the  remaining 
seventeen  states  west  of  the  Missisippi  are  now 
so  included. 


Considered  from  the  points  of  population,  the 
record  is  even  better.  In  1919,  while  states  con- 
taining 55.5  per  cent  of  the  total  area  of  the  coun- 
try were  included,  these  states  contained  81.1  per 
cent  of  the  population.  In  addition,  there  were 
eighteen  cities  in  non-registration  states  whose 
returns  are  accepted  by  the  federal  government. 

The  study  of  vital  statistics  is  of  the  greatest 
importance  in  various  ways,  one  of  the  most  eas- 
ily recognized  being  that  of  demonstrating  the 
effectiveness  of  the  inauguration  and  enforce- 
ment of  health  regulations,  activities  of  state 
boards  of  health,  etc. 

It  is  to  be  hoped  that  long  before  the  1930 
census  the  entire  country  may  be  found  enrolled 
in  the  registration  area. 


Maximum  Immigration 

Under  the  Dillingham  percentage  immigration 
law  the  number  or  immigrants  that  can  be  ad- 
mitted to  this  country  during  the  fiscal  year,  be- 
ginning July  1  totaled  77,206  from  the  United 
Kingdom,  68,039  from  Germany,  19,956  from 
Sweden,  12,116  from  Norwav,  42,021  from  Italy, 
34,347  from  Russia,  25,800  from  Poland,  14,269 
from  Czecho-Slovakia,  7,444  from  Austria,  and 
smaller  numbers  from  other  European  countries. 


Construction  Conditions  Improving 

A  summary  of  80  replies  received  by  the  South- 
ern Pine  Association  to  a  questionnaire  sent  out 
by  them  to  the  largest  cities  in  this  country,  in- 
dicates that  there  is  an  ample  supply  of  building 
trade  labor;  that  there  is  a  marked  increase  of  la- 
bor efficiency ;  that  wages  have  been  decreased  in 
only  about  one-half  of  the  cities  replying;  that  in 
these  cases  the  reduction  has  been  from  15  to  20 
per  cent  for  carpenters  and  bricklayers,  and  from 
25  to  55  per  cent  for  common  labor. 

An  average  reduction  of  35  per  cent  on  retail 
prices  of  all  staple  building  materials  has  been 
reported  from  42  cities,  40  per  cent  on  lumber 
from  37  cities  and  29  per  cent  on  brick  from  12 
cities.  In  general,  money  will  only  be  loaned  to 
50  per  cent  of  the  value  of  new  buildings,  and 
in  46  cities  there  is  a  report  of  shortage  of  money 
for  building  purposes.  A  general  increase  in  the 
demand  for  southern  pine  lumber  is  shown  by 
the  amount  of  orders  on  hand  at  the  mills,  which 
have  doubled  since  the  first  of  the  year,  and  by 
the  reduction  of  the  stock  in  hand,  which  has 
been  decreased  about  18  per  cent  since  January  1. 

A  positive  indication  of  better  conditions  and 
encouraging  progress  in  construction  matters  is 
the  report  by  the  Southern  Pine  Association  that 
the  orders  for  lumber  that  averaged  694,049  per 
mill  for  the  week  ending  April  29  are  20  per 
cent  greater  than  ever  before  reported  for  the  cor- 
responding weeks  of  other  years.  The  next  high- 
est figure  for  the  same  week  was  in  1899,  when 
the  orders  amounted  to  576,409.  The  record  for 
the  week  ending  April  29  is  50  per  cent  higher 
than  for  that  of  the  last  week  in  March. 
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American  Water  Works  Convention 


Narration  of  the  proceedings  of  the  several  days.  More  than  seven  hundred  in 
attendance.  Development  of  the  functions  of  the  Standardization  Council.  The 
society's  finances.     Other  features  of  a  most  successful  convention. 


The  41st  annual  convention  of  the  American 
\\  ater  Works  Association,  held  last  week  at 
Cleveland,  Ohio,  was  an  unusually  successful  one 
from  almost  every  point  of  view.  The  program 
was  carried  through  almost  without  change,  each 
paper  being  I  at  the  time  scheduled  by 

the  program,  with  the  exception  that  three  papers 
describing  some  features  of  the  Cleveland  water 
works  were  crowded  out  by  lack  of  time  and  that 
two  of  the  papers  listed  were  not  received.  A 
decided  improvement  on  former  conventions  was 
the  beginning  of  most  of  the  sessions  promptly  on 
time.  There  was  little  important  business  con- 
ducted at  the  convention,  such  as  changes  in  con- 
stitution, and  no  evidences  of  anything  but  the 
most  harmonious  relations  in  all  matters. 

The  most  popular  event,  as  in  previous  conven- 
tions, was  the  selection  of  place  of  meeting  for 
the  next  convention.  This  selection  was  made 
by  a  vote  of  both  the  active  and  associate  mem- 
bers at  11 :30  on  Thursday  morning,  at  which  time 
about  400  members  were  present  in  the  conven- 
tion hall.  The  committee  announced  that  invita- 
tions had  been  received  from  Baltimore,  Detroit, 
Kansas  City,  New  Orleans,  St.  Joseph,  Mo.,  At- 
lantic City,  Washington  and  Philadelphia.  The 
committee,  giving  first  consideration  to  hotel  and 
convention  hall  capacity  and  second  to  the 
amount  of  new  work  by  water  departments  that 
would  be  available  for  inspection,  recommended 
Baltimore  as  first  choice,  with  Kansas  City  and 
Philadelphia  as  second.  On  fhe  first  ballot  Phila- 
delphia received  148  votes,  Baltimore  131,  Kansas 
City  68,  New  York  City  6,  Detroit  and  Atlantic 
City  each  5  and  Washington  1.  As  the  regula- 
tions of  the  society  require  a  majority  vote,  and 
as  it  had  previously  been  voted  to  include  in  the 
second  ballot,  should  one  be  necessary,  only  the 
three  cities  receiving  the  highest  votes  in  the  first 
ballot,  Philadelphia,  Baltimore  and  Kansas  City 
were  presented  for  the  second  ballot.  Kansas  City 
withdrew,  leaving  only  Philadelphia  and  Balti- 
more, the  former  winning  by  a  vote  of  197  to  Bal- 
timore's 188. 

Another  interesting  procedure  of  the  conven- 
tion was  the  election  of  the  nominating  commit- 
tee and  the  announcement  by  that  committee  of 
its  choice  for  officers  for  the  coming  year.  On 
Tuesday  noon  the  members  from  the  various  dis- 
tricts got  together  and  made  their  selections  for 
members  of  the  nominating  committee.  At  the 
evening  session  the  following  were  chosen:  Dis- 
trict No.  1— Pat.  Gear ;  District  No.  2— J.  Walter 
Ackerman;  District  No.  3— William  R.  Edwards; 
District  No.  A — H.  E.  Keeler;  District  No.  5 — 
Ernest  B.  Black;  and  District  No.  6— F.  H.  D. 
Lawlor.  On  Thursday  this  committee  reported 
its  nominations  as  follows:     For  president,  W.  S. 


Cramer,  of  Lexington,  Ky. ;  for  vice-president, 
_•■  W.  Fuller,  of  Xew  York;  for  trustees — 
First  District,  George  W.  Batchelder,  of  Worces- 
ter, Mass.;  and  for  the  Fourth  Distric:,  Joseph 
\\  .  Ellms,  of  Cleveland;  for  treasurer,  William 
\\  .  Brush,  of  New  York. 

At  the  opening  session,  Messrs.  Carlton  E.  Da- 
vis and  Goodell  were  appointed  a  committee  on 
resolutions,  and  at  the  Thursday  morning  session 
they  reported  a  resolution  of  thanks  to  the  vari- 
ous individuals  and  associations  of  the  city  of 
Cleveland  that  had  contributed  toward  making 
the  convention  such  a  pleasant  and  success 
one,  which  resolution  was  adopted  by  standing 
vote. 

Dr.  Bartow  reported  for  the  executive  commit- 
tee that  it  had  reappointed  Mr.  Diven  as  secretary, 
had  appointed  Prof.  John  H.  Gregory  as  chair- 
man of  the  publication  committee  and  Abel  Wol- 
man  as  editor.  Mr.  Wolman  succeeds  Mr.  Good- 
ell, who  insisted  upon  the  acceptance  of  his  resig- 
nation of  this  position.  The  society  adopted  a 
resolution  of  thanks  to  Mr.  Goodell  and  also  to 
Mr.  Johnson,  the  chairman  of  the  finance  com- 
mittee last  year,  for  their  services  to  the  society. 
The  finance  committee  appointed  for  the  coming 
year  is  George  C.  Andrews,  J.  Walter  Ackerman 
and  C.  R.  Henderson. 

The  matter  of  society  finances  received  more 
attention  than  any  other  business  feature,  mem- 
bership increase  being  included  under  this  head- 
ing. The  finance  committee  reported  that  while 
the  expenditures  of  the  year  had  been  $15,136  the 
income  had  been  only  $13,128,  thus  showing  a  net 
deficit  for  the  year  of  about  $2,000,  which  reduced 
the  cash  balance  by  that  amount.  The  society 
still  holds  Liberty  Bonds  to  the  par  value  of  $12^- 
000  as  an  investment  fund,  but  this  will  be  kept 
intact  as  long  as  possible.  Even  with  the  increase 
in  dues  which  goes  into  effect  this  year,  it  will 
probably  be  necessary  to  borrow  more  or  less 
money  for  immediate  current  expenses.  Although 
the  expenditures  exceeded  the  income  they  did 
not  exceed  the  budget  allowance,  although  it  was 
necessary  to  transfer  certain  funds  from  one  ac- 
count to  another,  as  is  permitted  by  the  constitu- 
tion. The  finance  committee,  in  spite  of  the  finan- 
cial condition  of  the  society,  but  in  view  of  the 
great  importance  which  it  attached  to  the  work 
of  the  Standardization  Council,  recommended  that 
$2,000  be  appropriated  for  the  use  of  this  council  in 
the  budget  for  the  coming  year.  The  entire  budget 
as  recommended  totaled  $18,000.  The  income  un- 
der present  membership  and  with  increased  dues 
would  amount  to  somewhat  less  than  this  and  the 
solution  for  this  financial  difficulty  seemed  to  be 
an  increase  in  membership  and  this  was  strongly 
urged  on  all  of  the  members. 
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The  Standardization  Council  held  a  meeting  on 
Monday  afternoon  previous  to  the  formal  open- 
ing of  the  convention  and  all  attending  were  im- 
pressed with  the  importance  of  the  work  that  had 
been  done  by  this  council  and  of  the  part  which 
this  work  apparently  is  destined  to  play  in  the 
future  activities  of  the  society.  The  highest 
praise  was  given  to  the  work  of  this  council,  of 
which  George  W.  Fuller  was  chairman.  On  Tues- 
dav  the  council  presented  its  report  to  the  so- 
ciety. This  report  is  a  most  important  document 
and  we  are  expecting  to  publish  it  in  our  next 
issue. 

It  is,  we  believe,  the  practice  of  most  societies 
to  direct  the  president  to  deliver  an  annual  ad- 
dress at  the  opening  meeting  or  on  the  opening 
day.  At  this  convention  President  Little's  ad- 
dress was  delivered  at  the  opening  of  the  Wed- 
nesday morning  session.  Its  chief  emphasis  was 
placed  upon  the  necessity  of  increasing  the  in- 
come of  this  society  for  carrying  on  the  regular 
work  of  the  society  and  that  of  the  new  Standard- 
ization Council ;  also  suggesting  the  desirability 
of  providing  in  some  way  a  source  of  income  for 
conducting  investigations  in  water  works  mat- 
ters. Following  the  address,  and  with  reference 
to  the  point  just  referred  to,  Mr.  Hazen  sug- 
gested the  possibility  that  some  college  might  be 
induced  to  establish  a  department  of  water  sup- 
ply and  funds  be  secured  by  which  such  depart- 
ment could  conduct  investigations  referred  to  by 
President  Little.  Somewhat  later,  in  connection 
with  the  report  of  the  membership  committee,  the 
chairman  of  that  committee  Frank  C.  Jordan, 
appealed  for  more  individual  work  by  the  mem- 
bers for  an  increase  in  membership.  He  referred 
to  Mr.  Liesen's  success  in  securing  49  members 
in  one  year. 

The  only  unsuccessful  feature  of  the  conven- 
tion, if  it  can  be  called  such,  was  the  organiza- 
tion of  group  meetings,  as  had  been  suggested 
in  the  program ;  the  idea  being  that  members 
should  report  to  the  secretary  on  Monday  morn- 
ing or  before  which  of  several  suggested  topics 
they  were  interested  in,  and  that  those  interested 
in  each  topic  might  then  get  together  for  a  round- 
table  discussion.  Only  three  members  displayed 
any  interest  in  the  matter  and  no  such  meetings 
were  arranged. 

The  exhibit  hall  received  even  more  than  its 
usual  attention  from  the  members.  It  was  on  the 
same  floor  with  and  convenient  of  access  from 
the  convention  hall.  Seventy-four  exhibits  had 
space  in  the  hall,  these  being  as  follows: 

National   Water  Main  Cleaning  Co. 
The  Pitometer  Co. 
United  Lead  Co. 
Water  Works  Equipment  Co. 
The  Mathicson  Alkali  Works,  Inc. 
Fire  &   Water   Engineering. 
The  American  City. 
Union   Water   Meter  Co. 
Eddy  Valve  Co. 
Lock  Joint  Pipe  Co. 
Neptune  Meter  Co. 
Thompson   Meter  Co. 
Worthington   Pump  &  Machinery  Corp. 
1         I'crmutit  Co. 
Pittshurgh-Des  Moines  Steel  Co. 


The  Kennedy  Valve  Manufacturing  Co. 

Pittsburgh  Meter  Co. 

United  Brass  Manufacturing  Co. 

Hays  Manufacturing  Co. 

Hauck   Manufacturing  Co. 

Rensselaer  Valve  Co. 

Engineering  News-Record. 

Engineering  and  Contracting. 

Birch   Pump   Valve   Co. 

Canadian  Engineer. 

The  Central  Foundry  Co. 

The  A.  P.  Smith  Manufacturing  Co. 

Public  Works. 

S.  R.  Dresser  Manufacturing  Co. 

Buffalo  Meter  Co. 

American  Manganese  Bronze  Co. 

Sullivan    Machinery   Co. 

Electro  Bleaching  Gas  Co. 

Builders'    Iron  Foundry. 

Hersey  Manufacturing  Co. 

H.  W.  Clark  Co. 

H.  Mueller  Manufacturing  Co. 

Glauber  Brass  Manufacturing  Co. 

Badger  Meter  Manufacturing  Co. 

Lead   Lined    Iron   Pipe   Co. 

National  Meter  Co. 

Wallace  &  Tiernan  Co.,  Inc. 

Payne  Dean.  Limited. 

W.  &  L.  E.  Gurley. 

Gamon  Meter  Co. 

R.  D.  Wood  &  Co. 

Bingham  &  Taylor,  W.  P.  Taylor,  Successor. 

E,  I.  duPont  de  Nemours  &  Co.,  Inc. 

Ford  Meter  Box  Co. 

The  Refinite  Co. 

Chicago  Bridge  &  Iron  Works. 

Flower  Valve  Manufacturing  Co. 

The  Leadite  Co. 

The  Underwood  Typewriter  Co. 

United  States  Cast  Iron  Pipe  &  Foundry  Co. 

The  Chapman  Valve  Manufacturing  Co. 

Allis--Chalmers  Manufacturing  Co. 

Columbian   Iron  Works. 

The  Garlock  Packing  Co. 

Ross  Valve  Manufacturing  Co. 

Simplex  Valve  &  Meter  Co. 

Layne  &  Bowler  Co. 

The  New  York  Continental  Jewell  Filtration  Co. 

National   Tube   Co. 

East  Jersey  Pipe  Co. 

Neptune  Meter  Co.,  Ltd..  of  Canada. 

Continental  Pipe  Manufacturing  Co. 

Ambursen  Construction  Co. 

Van  Gilder  Water  Meter  Co. 

Pittsburgh  Filter  &  Engineering  Co. 

Addressograph  Co. 

Chippewa  Pump  Co. 

The  Wellman-Seaver   Morgan   Co. 

Austin  Machinery  Corporation. 

What  might  be  considered  as  an  exhibit  was 
given  in  the  audience  hall  in  the  form  of  moving 
pictures  of  trench  digging  by  means  of  Austin 
and  Parsons  machines. 

The  attendance  was  excellent  and  notably  so  on 
the  first  day  and  the  last.  Before  the  formal 
opening  of  the  convention  on  Tuesday,  there  had 
been  registered  240  active  members,  125  associate 
members  and  a  considerable  number  of  guests. 
The  program  called  for  the  continuation  of  the 
discussions  of  Superintendents'  Day  from  Thurs- 
day to  Friday  morning  and  it  had  been  predicted 
by  many  that  Thursday  night  would  see  a  general 
exodus  and  that  the  Friday  morning  session 
would  probably  not  take  place.  On  the  contrary, 
a  most  interesting  meeting  and  discussion  took 
place  on  Friday  morning  with  more  than  50  in  the 
hall  and  a  considerable  number  visited  the  filter 
plant  and  pumping  station  following  this  session. 
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The  total  registration  at  the  closing  of  the 
books  on  Wednesday  night  was  363  active  mem- 
bers, 170  associate  members  and  more  than  200 

guests. 

The  social  and  entertainment  features  of  the 
convention  included  an  informal  reception  with 
dancing  on  Monday  evening,  where  Mayor  Fitz- 
gerald delivered  art  address  of  welcome;  a  smoker 
on  Wednesday  evening  enlivened  with  several 
vaudeville  feature-, ;  a  most  enjoyable  boat  ride  on 
the  lake  on  Thursday  evening;  and  a  visit  in  spe- 
cial cars  to  the  nitration  plant  of  the  Cleveland 
water  works,  where  a  luncheon  was  served  Friday 
noon.  The  ladies  were  entertained  during  the 
week  by  a  trip  to  the  Cleveland  Yacht  Club  on 
Tuesday  afternoon,  a  shopping  trip  Wednesday 
morning,  a  theatre  party  Wednesday  evening,  a 
card  party  Thursday  afternoon  and  participation 
in  the  boat  ride  of  Thursday  evening  and  the  trip 
to  the  filtration  plant  on  Friday. 

A  description  of  the  papers  read  at  the  conven- 
tion and  discussions  of  them  by  the  members  will 
be  given  next  week. 


State  Road  Equipment 

Description  of  plant  used  by  Second  Divi- 
sion  of    New    York    State    Department    of 
Highways. 


The  Second  Division  of  the  New  York  State 
Department  of  Highways,  comprising  the  coun- 
ties of  Albany.  Clinton,  Essex,  Rensselaer,  Sara- 
toga, Schenectady,  Warren  and  Washington,  con- 
tains 1.100  miles  of  state  road,  maintained  under 
the  direction  of  Herbert  S.  Sisson,  commissioner, 
and  Harvey  O.  Schermerhorn,  division  engineer, 
with  offices  in  Albany. 

Headquarters  for  storage  and  repair  of  machin- 
ery, tools  and  equipment  necessary  for  the  proper 
maintenance  of  improved  highways  has  been  es- 
tablished at  Waterford  on  a  plot  of  ground  about 
600  feet  long  and  400  feet  wide,  situated  on  the 
banks  of  the  Barge  Canal. 

Here  there  are  two  parallel  30  x  200-foot  store- 
houses 75  feet  apart  and  enclosing  two  sides  of  a 
rectangular  yard,  at  one  end  of  which  is  a  40  x  40- 
foot  paint  shop  and  at  the  other  end  a  70  x  70- 
ft.  repair  shop.  All  of  these  houses  are  built  of 
concrete  blocks,  the  workshops  being  provided 
with  large  windows  and  ventilators  in  the  roofs, 
giving  ample  light  and  ventilation.  The  repair 
shop  is  equipped  with  a  complete  assortment  of 
standard  machine  tools,  such  as  lathes,  drills  and 
the  like,  operated  by  electric  power,  and  is  so  ar- 
ranged as  to  accommodate  ten  or  twelve  trucks 
simultaneously  for  repairs  and  allowing  for  re- 
moval of  am  one  of  them  without  disturbing  the 
others.  The  facilities  provided  are  considered  am- 
ide for  the  maintenance  of  fifty  or  more  trucks 
now  in  use  by  this  division. 

The  storehouses  provide  shelter  for  six  10  and 
6-ton  road  rollers,  twenty  Yeager  concrete  mixers. 
three  special  oil  distributing  machines  mounted 


on  automobile  trucks,  three  rotar . 
twelve  grad'  trifiers  and  a  supply  of  small 

tools  and  accessories.  A  gasoline  and  oil-filling 
station  with  hand  pumps  is  also  provided  at  a 
convenient  pla<  e  for  supplying  the  trucks  with 
fuel  and  oil. 

In  a  storage  yard  back  of  the  large  workshop 

is  kept  a  reasonable  supply  of  tile,  concrete  and 

brick,  timber  and  lumber, 

re-cast  concrete  posts  for  guide  railing  and 
danger  and  guide  signs.  This  supply  is  drawn 
on  as  needed  from  time  to  time  throughout  the 
season.     One  or  two  carloads  of  cement  is  also 

i  in  one  of  the  storage  sheds,  to  be  used  as 
needed. 

The  storehouses  and  shop  are  operated  by  a 
minimum  force  of  four  mechanics,  three  helpers 
and  one  night  watchman,  under  the  supervision 
of  a  superintendent. 

PORTABLE    CRUSHER    PLANTS 

This  division  is  also  equipped  with  a  number 
of  stone  crushing  outfit-  built  by  the  New  Hol- 
land Machine  Company,  of  New  Holland,  Pa., 
which  are  used  to  provide  necessary  supplies  of 
crushed  stone  in  remote  localities  where  it  is  dif- 
ficult to  get  a  commercial  supply  for  macadam  or 
concrete.  The  products  of  these  plants  consist 
of  about  20  per  cent  of  dust  suitable  for  surface 
treatment  cover,  50  to  60  per  cent  of  No.  1  stone 
measuring  l/2  inch  to  %  inch  in  diameter  and  the 
remainder  of  No.  2  stone  measuring  #  to  1  a 
inches  in  diameter. 

These  outfits  are  found  to  be  much  more  eco- 
nomical than  larger  crushers  and  are  excellent 
for  light  repair  work  and  for  patching  old  roads, 
rather  than  for  new  construction.  The  crushers, 
screens  and  elevators  are  operated  by  Interna- 
tional Harvester  Company  gasoline  tractors.  The 
crushers  will  receive  broken  ledge  stone  or  hard- 
heads up  to  6x  12  inches  and  the  whole  outfit  is 
easily  hauled  from  place  to  place  by  the  20  h.  p. 
tractor.  With  two  men  feeding  it  the  crusher  has 
an  output  of  from  20  to  30  cubic  yards  per  day. 

DISTRIBUTING   SURFACE    MATERIAL  THROUGH   TRUCK   CHUTES 

Crusher  dust,  sand  or  screenings  for  cover  is 
first  distributed  along  the  road  by  3-ton  trucks 
provided  with  power  hoist  and  end-dump  bodies 
which  have  two  hinged  gates,  one  on  either  side 
of  the  rear  end.  with  bottom  plates  or  sill-  pro- 
jecting a  little  beyond  the  face  o'\  the  gate  so  as 
to  deliver  the  material  into  a  reversible,  detach- 
able chute  that  is  connected  to  the  truck  at  the 
proper  inclined  angle  so  as  to  discharge  on  either 
side  of  the  roadway  and  deposit  the  materials 
either  in  separate,  small  piles,  or  in  long  windrow  - 

as  the  truck  moves  along. 

This  device  eliminates  the  necessity  of  han- 
dling material  by  shoveling  in  the  unloading  op- 
eration. The  chutes  are  operated  h_\  one  man  who 
walks  behind  the  truck  and  opens  or  closes  the 
gate,  thus  permitting  the  material  to  be  deposited 
in  pile-  from  which  it  is  spread  over  the  fresh  oil. 
The  chute  is  also  used  in  a  similar  manner  for 
building  up  -boulders  along  the  pavement.  Tt  has 
been  found  \er\  satisfactor)  and  economical  for 
oiling  and  shoulder  work. 
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How  Water  Works  Met 
Cost  Increases 


By  economy,  efficiency  and  other  methods 
of  reducing  expenses;  by  increasing  busi- 
ness or  rates ;  by  borrowing  money ;  and  by 
other  methods. 


Among  the  data  contributed  by  water  works 
superintendents  and  other  officials  in  response 
to  a  questionnaire  sent  out  recently,  the  replies 
from  which  were  published  in  our  issue  of  June 
4,  was  one  giving  the  method  of  meeting  the 
increased  costs  of  the  past  three  years.  The  re- 
plies to  this  question  proved  to  be  very  inter- 
esting and  instructive,  and  most  of  them  were 
suggestive  of  more  detailed  consideration  than  a 
mere  tabulation. 

Of  those  giving  definite  replies  to  this  question, 
275  were  municipal  plants  and  78  were  private. 

The  plants  replying  might  be  divided  into  four 
classes — those  that  reduced  expenses,  those  that 
•increased  income,  those  that  obtained  funds  over 
and  above  their  income  by  borrowing  or  other- 
wise, and  those  that  simply  went  into  debt.  A 
fifth  fortunate  class  reported  that  being  small 
gravity  plants,  with  no  employees,  their  increases 
in  costs  were  insignificant. 

Among  those  that  decreased  expenses.  5  re- 
ported having  done  so  by  changing  the  plant  from 
steam  to  electric  power,  and  one  by  changing 
from  steam  to  oil.  One  reduced  fuel  cost  by  meth- 
od not  particularized.  Seven  managed  to  secure 
greater  efficiency  in  the  operation  of  the  plant 
and  12  greater  economy.  Nine  reduced  consump- 
tion by  metering  a  larger  percentage  of  their  serv- 
ices and  1  by  a  pitometer  survey,  while  2  de- 
creased the  amount  of  unaccounted-for  water  and 
13  reduced  consumption  by  methods  not  particu- 
larized The  greatest  number,  37,  reduced  ex- 
penses by  curtailing  the  force  of  men  employed, 
19  did  less  new  work  in  the  matter  of  extensions 
and  improvements  than  would  otherwise  have 
been  done,  and  2  curtailed  in  repairs.  One  frank- 
ly stated  that  it  reduced  expenses  by  giving 
poorer  service  than  formerly. 

In  order  to  increase  their  incomes,  82  plants, 
or  23  per  cent  of  the  total,  increased  their  rates'; 
23  increased  the  amount  of  business  done  and 
one  developed  a  water  power  and  sold  it  for  com- 
menial  purposes. 

Among  those  that  obtained  money  from  sources 
Other  than  revenues.  61  used  money  from  their 
surplus,  3  1  obtained  funds  from  the  city  treas- 
ure, one  used  a  part  of  its  sinking  fund,' 29  bor- 
rowed money  by  issuing  bonds  or  otherwise,  and 
in  5  cases,  presumably  where  the  w  ater  works  and 
an  electric  lighl  plant  were  operated  together,  the 
'  plant  carried  the  deficit.  Only  3  plants 
apparently  arc  to  be  classed  under  the  fourth 
heading,  one  being  a  private  plant  which  passed 
its  dividends  and  the  other  two  simply  stating 
that  they  ran  behind. 


Several  of  these  replies  would  seem  to  indicate 
that  those  in  charge  were  of  that  class  who  com- 
pel success  by  profiting  by  the  lessons  of  adver- 
sity. For  instance,  23,  under  the  stimulus  of  the 
hard  conditions,  managed  to  increase  their  busi- 
ness sufficiently  to  make  up  a  threatened  deficit. 
Increased  business  of  a  water  company  usually 
means  a  permanent  increase;  moreover,  it  would 
appear  probable  that  the  methods  of  obtaining 
such  increase  developed  under  this  stimulus,  once 
having  been  learned,  will  continue  to  be  used  to 
the  permanent  advantage  of  the  plant.  Also,  the 
plant  which  realized  that  it  had  potential  water 
power  which  could  be  developed  and  sold  has  se- 
cured for  itself  a  permanent  asset  that  might  have 
lain  unutilized  for  years  except  under  the  impulse 
of  the  recent  necessity. 

It  is  interesting  to  note  also  that  6  of  the  plants 
found  that  by  changing  from  steam  to  another 
source  of  power  they  were  able  to  save  in  oper- 
ating expenses.  This  also  presumably  will  con- 
tinue permanently  as  an  economy  which  might 
otherwise  have  been  overlooked  or  at  least  de- 
layed had  ordinary  conditions  continued.  Simi- 
larly those  that  found  it  possible  to  obtain  greater 
efficiency  and  economy  by  more  careful  operation 
or  modified  methods  have  undoubtedly  learned  a 
lesson  by  which  they  will  continue  to  profit.  The 
same  applies  to  those  who  found  it  possible  to  re- 
duce consumption  by  metering,  making  pitometer 
surveys  or  otherwise. 

On  the  other  hand,  it  is  to  be  hoped  that  some 
of  the  methods  of  meeting  these  recent  difficulties 
will  be  forgotten  as  speedily  as  possible  by  the 
plants  employing  them.  This  includes  the  using 
of  money  from  their  surplus,  but  especially  the 
use  of  money  from  the  sinking  fund,  which  latter 
use  would  be  illegal  in  some  states  and  should  be 
in  all. 

Altogether,  it  is  certainly  encouraging  that  one- 
third  of  the  plants  found  it  possible  to  weather  the 
financial  storm  without  either  obtaining  money 
from  other  sources  or  increasing  their  rates ;  and 
that,  including  those  that  made  a  certainly  justi- 
fiable increase  in  rates,  more  than  60  per  cent  of 
the  plants  have  succeeded  in  pulling  through  with- 
out borrowing  money  or  obtaining  it  in  any  other 
way  from  outside  sources  or  without  curtailing 
the  services. 

Robert  Ridgway  Honored 

About  750  engineers,  contractors,  financiers, 
municipal  officials  and  guests  participated  June  9 
in  a  testimonial  dinner  at  the  Pennsylvania  Hotel, 
New  York  City,  given  in  affectionate  apprecia- 
tion to  Robert  Ridgway,  formerly  engineer  of 
subways  and  recently  appointed  chief  engineer 
of  the  Transit  Commission  of  New  York  City. 

J.  Waldo  Smith,  chief  engineer  of  the  Catskill 
aqueduct,  was  toastmaster,  and  the  other  speak- 
ers were:  Hon.  George  McAneny,  chairman  of 
the  new  transit  commission;  Hon.  Edward  S.  Mc- 
Call,  former  chairman  of  the  Public  Service  Com- 
mission; General  J.  F.  O'Ryan,  Transit  Commis- 
sioner ;  Wrn.  Barclay  Parsons,  the  first  chief  en- 
gineer of  the  New  York  Rapid  Transit  and  Sub- 
way system,  and  J.  F.  Galvin,  former  president 
of  the  Board  of  Water  Supply. 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How   Can  Arch  Centers 
Be  Supported? 


Directly  from  the  ground;  from  the  sub- 
structure, from  trusses,  from  intermediate 
towers   and   on   trestle   work. 


During  the  time  thai  the  concrete  is  being 
placed  and  developing  at  least  75  per  cent  of  its 
ultimate  strength,  the  forms  in  which  the  arch 
spans  are  concreted  must  receive  reliable  and  un- 
yielding support  that  should  be  arranged  for  quick 
and  complete  removal,  gradually  and  uniformly 
and  under  perfect  control.  This  is  generally  ac- 
complished by  supporting  the  forms  on  the  struc- 
tures called  arch  centers,  which,  when  removed, 
an-  said  to  "struck." 

SHORT    FRAMED    I  ENTERS 

'1  lie  arch  center  should  support  the  entire  span 
between  skewbacks  or  between  false  skewbacks, 
and  should  act  as  a  unit  both  in  its  function  and 
when  it  is  being  removed.  For  very  short  spans 
it  is  generally  made  of  wood  and  consists  of  a 
rifiid  framework  with  a  horizontal  lower  member 
supported  at  the  ends  and,  if  necessary,  at  inter- 


mediate points.  The  upper  member  is  curved  to 
correspond  with  intrados  of  the  arch  and  to  sup- 
port the  lagging  or  transverse  elements  of  the 
bottom  of  the  form. 

Generally  the  framework  consists  of  several 
parallel  ribs  transverse  to  the  axis  of  the  arch  and 
securely  braced  together  by  horizontal  and  diag- 
onal members.  For  convenience  in  short  -pans 
the  curved  upper  members  of  the  centers  are  gen- 
rally  made  of  three  thicknesses  of  planks  break- 
ing joints,  and  spiked  or  bolted  together  to  make 
segmental  ribs,  the  upper  edge  of  which  is  a  con- 
tinuous arc  and  the  lower  edge  is  formed  of 
straight  line  chords  to  the  arc.  The  extremities 
of  the  arc  are  usually  connected  by  a  horizontal 
bottom  chord,  which,  if  the  span  is  more  than  5 
or  6  feet,  is  generally  braced  to  the  differei 
ments  of  the  top  chords. 

Centers  of  this  type,  properly  designed,  may 
themselves  form  trusses  adequate  to  span  open- 
n  s  i if  15  or  20  feet  in  the  clear  and  if  the  top 
chords  are  made  of  square  timbers  properly 
jointed  and  spliced  and  with  a  suitable  system  of 
bracing  a:id  tension  roils  the  length  of  the  span 
may  be  increased  to  40  or  50  feet  and  require 
supports  only  at  the  extremities. 

TRUSSED    CENTERS 

For  spans  of  this  length  or  greater  it  is.  how- 
ever,    fenerall)    better    to    , 
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pendent  trusses  or  to  make  special  centering 
trusses  or  to  support  comparatively  light  center- 
ing frames  at  the  ends  and  at  intermediate  points. 
Special  trusses  may  be  made  to  serve  as  centers  if 
their  top  chords  conform  to  the  curve  of  the  arch 
soffit  and  are  frequently  made,  especially  for  long 
spans,  of  riveted  or  pin  connected  structural  steel 
members  as  carefully  designed  and  fabricated  as 
are  permanent  railroad  bridges. 

These  generally  receive  the  lagging  directly  on 
their  top  chords  and  are  supported  from  the  piers 
or  on  falsework  bents  adjacent  to  them.  They 
are  generally  desirable  where  the  elevation  of  the 
arch  soffit  above  the  ground  is  very  great ;  where 
a  wide,  clear  opening  must  be  preserved  for  traf- 
fic or  navigation ;  where  the  water  is  very  deep  or 
very  swift  or  is  subject  to  flood,  heavy  ice  or 
drift ;  or  where  the  bottom  is  very  soft  and  treach- 
erous or  very  hard  and  irregular,  making  it  diffi- 
cult to  install  falsework  on  it. 

SUBDIVIDED    SPANS 

In  such  cases,  however,  it  may  be  profitable  to 
subdivide  long  spans  into  two  or  more  shorter 
ones  by  the  construction  of  temporary  towers  or 
supports  intermediate  between  the  piers.  For  this 
purpose  one  or  more  pairs  of  pile  trestle  bents 
securely  braced  together  generally  make  the  most 
convenient  and  economical  pier  where  their  use 
is  practicable,  but  if  the  bottom  is  too  hard  to 
drive  piles  they  may  sometimes  be  replaced  by 
timber  cribs  filled  with  stone  and  serving  for  a 
footing  on  which  framed  bents  are  erected  to  form 
the  upper  part  of  the  tower. 

PILE  FALSEWORK  SUPPORT 

If  the  upper  part  of  the  arch  soffit  is  not  far 
above  the  surface  of  the  ground  or  of  the  water, 
if  no  wide  clearance  spaces  have  to  be  maintained 
under  it,  and  if  there  is  no  difficulty  in  installing 
and  maintaining  falsework  in  the  water  or  on  the 
ground,  it  may  be  more  economical,  especially  for 
a  single  span,  to  support  the  arch  centering  on 
transverse  trestle  bents,  each  composed  of  two  or 
more  vertical  posts  with  or  without  batter  posts 
at  the  ends.  On  solid  ground  with  a  good  bear- 
ing capacity,  the  trestle  bents  may  be  of  framed 
timber  with  mud  sills  laid  directly  on  the  ground 
or  if  the  latter  is  uneven  and  it  is  not  convenient 
to  level  it  they  may  be  supported  on  low  block- 
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ing  or  cribbing.  If  the  ground  is  soft  the  sills 
may  be  laid  on  grillages  of  transverse  timbers 
properly  proportioned  to  distribute  the  load  over 
a  sufficiently  large  bearing  area. 

Framed  trestle  bents  with  mud  sills  may  be 
also  used  on  the  river  bed  if  the  latter  is  flat  and 
smooth,  but  are  not  suited  to  an  irregular  sur- 
face. If  the  water  is  deep  or  the  bottom  soft  or 
irregular  it  will  generally  be  necessary  to  support 
the  centering  on  pile  foundations  and  the  piles 
may  be  cut  off  above  water  level  and  capped  to 
support  frame  trestle  bents,  or  if  the  height  is  not 
too  great  they  may  be  carried  up  nearly  to  the 
intrados  and  support  the  centeding  directly  on 
their  caps,  parallel  to  the  axis  of  the  arch. 

PILE    DRIVING    AND    BRACING 

Piles  should  be  carefully  proportioned  to  the 
load  and  to  the  bearing  value  of  the  bottom  and 
should  be  well  driven  to  satisfactory  refusal  by 
a  drop  hammer,  steam  or  air  hammer.  Special 
care  should  be  taken  to  X  brace  them  thoroughly, 
both  transversely  and  longitudinally  without 
which  they  have  little  stability. 

Where  a  large  number  of  piles  are  used,  unless 
they  are  very  lightly  loaded,  they  should  be  driven 
to  a  penetration  of  not  more  than  1  inch  under 
the  last  blow  of  an  ordinary  2,000-pound  drop 
hammer  falling  10  feet.  If  this  is  not  possible,  the 
bearing  power  of  the  pile  should  be  carefully  esti- 
mated by  the  use  of  any  standard  pile  formula  or 
by  an  actual  loading  test,  and  if  any  appreciable 
settlement  occurs  under  double  the  maximum 
load  that  the  piles  will  have  to  sustain  in  the  con- 
struction of  the  bridge,  additional  piles  should  be 
added. 

If  this  is  impossible  provision  for  settlement 
may  be  made  by  putting  double  caps  on  the  piles 
and  separating  them  by  pairs  of  folding  wedges 
that  can  be  driven  up  to  compensate  for  settle- 
ment. A  better  plan  on  important  work  is  to  ar- 
range the  double  caps  with  sufficient  space  be- 
tween them  to  permit  packing  and  blocking  of  the 
upper  cap  if. necessary. 

PROVISION    FOR    SETTLEMENT 

The  sills  parallel  to  the  axis  of  the  arch,  on 
which  the  arch  centers  are  supported  should  al- 
ways be  maintained  at  the  exact  required  position 
until  the  centers  are  swung  and  the  elevation 
should  be  checked  daily  or  oftener  if  necessary, 
by  careful  levels  taken  on  it  and  on  a  bench  mark 
and  any  indicated  settlement  should  be  imme- 
diately met  by  operating  the  adjustments  already 
described. 

STRIKING    CENTERS 

The  bearings  of  the  arch  centers  or  arch  center 
trusses  on  their  sills  should  be  made  adjustable 
wiili  wedges,  jack  screws,  or  sand  boxes  arranged 
tn  be  operated  independently  of  the  adjustment 
For  the  pile  caps  and  so  designed  that  when  the 
concerte  has  properly  set  the  centers  can  be 
quickly  struck  by  operating  the  adjustments  so 
as  to  lower  the  center  uniformly  and  give  it  an 
under  clearance  from   the  arch  soffit. 

Sand  boxes  are  very  convenient  and  satisfac- 
tory devices,  especially  for  very  heavy  spans.  They 
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consist  simply  of  a  receptacle  open  oil  top  ;i'"l 
filled  with  drj  sand,  the  level  upper  surfai 
which  supports  a  plunger  or  pedestal  with  mod- 
erate <  learance  from  the  sides  of  the  box,  and 
bearing  the  bridge  load  on  its  upper  end.  The 
sand  boxes  must  be  protected  from  moisture, 
which  may  be  accomplished  l>\  sealing  them 
around  the  plunger  and  the  upper  end  oi  the  box. 
When  the  arch  center  is  to  be  struck,  small 
holes  are  opened  at  the  bottoms  of  the  boxes  and 
the  sand  is  allowed  to  flow  out  or  is  removed  b} 
spoons  or  by  small  water  jets,  care  being  taken  to 
measure  the  amount  uniformly  and  simultaneous- 
ly removed  from  the  different  sand  boxes,  stop- 
ping the  operations  by  signals  as  soon  as  a  given 
amount  has  been  removed,  and  thus  assuring  per- 
fect uniformity  as  the  plungers  settle  to  corre 
'  spond  with  the  removal  of  the  sand. 

SHIFTING   ARCH    (ENTERS 

If  there  are  several  duplicate  spans  the  center- 
ing after  being  struck  under  the  first  span  can 
be  removed  transversely,  usually  on  rollers  be 
tween  it  and  its  sills  until  it  is  free  of  the  span 
and  then  is  moved  longitudinally  opposite  the 
next  span,  and  transversely  back  into  position  on 
the  supports  there  and  used  for  its  construction, 
and  so  on  for  succeeding  spans.  Centers  of  mod- 
erate lengths  can  be  removed  easily  by  hand, 
larger  and  heavier  ones  are  generally  removed  as 
units  by  derricks,  cablevvays  or  other  convenient 
apparatus  installed  on  the  job,  and  if  very  large 
trusses  are  used  they  may  sometimes  be  divided 
into  semi-trusses  and  handled  separately,  but  are 
generally  handled  singly  or  in  braced  pairs  by  the 
plant  installed. 

Ordinary  bridge  trusses  may  be  utilized  for 
supporting  the  centers  if  they  are  available.  They 
ran  be  supported  on  the  abutments  or  on  special 
falsework  bents  or  towers  and  provided  with  ad- 
justable bearings  on  their  top  chords  to  support 
the  centering  at  the  ends  and  intermediately  if 
necessary. 


tamped  and  smoothed  to  the  required  finish  and 
soon  bi  ird  and  tough,  providing  -atisfac- 

tor\  repairs  that  are  much  more  cheaply  and  con- 
itly  made  than  if  an  attempt  were  made  to 
iis«-  hut  materials. 

The  materials  are  mixed  at  some  convenient 
place  alongside  the  road  and  are  hauled  up  to 
about  a  quarter  of  a  mile,  after  which  the  mixer 
is  moved  to  a  new  position.  The  average  repair 
gang  ...li-i-i-  of  about  six  men,  including  a  fore- 
man, three  or  four  of  tin-  laborers  being  required 
to  load  and  dump  the  mixer,  and  the  remainder 
to  haul  tlie  mixture  and  spread  it  on  the  road 
surface.  Under  ordinarily  favorable  conditions, 
the  work  is  not  too  much  scattered,  a  gang 
will  lay  about  180  square  yards  of  patches  in  an 
eight-hour  day. 

I  he  amount  of  work  done,  of  course,  depends 
on  the  character  of  the  work,  such  as  the  location 
and  extent  of  the  holes  to  be  patched,  and  the 
average  amount  of  work  done  in  a  day  will  vary 
more  or  less  according  to  the  conditions.  Repair 
work  is  carried  on  in  any  except  wet  or  freezing 
w  eather. 

Patching  bituminous  macadam  roads  by  the 
above  method,  using  small  concrete  mixers  for 
mixing  the  material  was  originated  and  developed 
several  years  ago  in  this  division,  which  is  under 
the  supervision  of  Commissioner  Herbert  S.  Sis- 
son  and  Division  Engineer  Harvey  O.  Schermer- 
horn. 


Repairing    Bituminous    Macadam    Highways 
by  Cold  Patch  Method 

The  Second  Division  of  the  New  York  Slate 
Department  of  Highways,  comprising  the  eight 
counties  in  the  northeastern  part  of  the  state, 
contains  about  915  miles  of  road  paved  with  bitu- 
minous concrete,  repairs  on  which  aggregated  dur- 
ing the  year  1920  about  400,000  square  yards  of 
resurfacing  by  the  cold  patch  method.  The  ma- 
terial used  in  this  method  consists  of  asphalt  or 
tar.  and  stone  of  the  smaller  sizes,  mainly  %-inch 
and  1  '  -inch. 

The  bituminous  material  is  prepared  by  the 
manufacturers  so  that  it  is  of  such  consistency 
as  to  be  readily  mixed  cold  with  the  stone.  The 
mixing  is  done  in  small  Yeager  concrete  mixing 
machines  of  7  cubic  feet  capacity,  that  discharge 
two  or  three  successive  batches  into  underslung 
steel  boxes  of  20  cubic  feet  capacity  suspended 
from  pairs  of  wheels. 

The  tailboard  is  let  down  and  the  mixed  mate- 
rial is  discharged  and  spread  with  long-handle 
hoes  and  rakes,  after  which  it  is  properly  rolled, 


Many  Building  Operations 

In  the  27  northeastern  states  the  building  oper- 
ations during  the  month  of  .May,  according  to 
the  F.  W.  Dodge  Company's  review,  amounted  to 
$242,093,000,  showing  an  increase  of  9l/2  per  cent 
over  April  and  about  the  same  amount  as  in  the 
month  of  May  in  1919  and  1920,  although  the 
total  amount  of  building  in  the  same  area  from 
lanuary  1,  1920,  to  June  1.  1920,  was  nearly  $500.- 
000,000  greater  than  that  from  January  1  to  June 
1.  1921. 

In  May,  1921,  the  increase  in  activity  would 
have  been  greater  except  for  the  widespread  la- 
bor troubles,  especially  in  New  England  and  the 
middle  west.  Residential  building  was  34  per 
cent,  public  works  and  utilities  27  per  cent,  busi- 
ness building  12  per  cent,  educational  building  10 
per  cent  and  industrial  building  S  per  cent  of  the 
total.  During  the  first  five  months  of  the  year 
the  total  investment  thus  represented  by  the  to- 
taling of  contracts  let  in  that  period  amounts  to 
$839,357,000.  being  11  per  cent  ahead  of  the  pre- 
ceding five  years.  During  the  five  months  more 
than  $2,000,000,000  of  contemplated  work  has 
been  reported. 

To  Bridge  San  Francisco  Bay 

It  is  reported  that  money  has  been  subscribed 
for  a  bridge  across  San  Francisco  Bay,  to  cost 
$25,000,000.  The  bridge  will  be  S's  miles  long, 
200  feet  wide,  and  besides  providing  for  traffic 
of  all  kinds  will  carry  oil.  gas  and  water  pipes  and 
electric  conduits  for  public  utility  companies.  The 
plans  for  the  structure  have  been  completed  and 
the  terminals  selected. 
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Paving  Materials  in  Various  Counties 


Reports  from  hundreds  of  counties  throughout  the  United  States  telling 
where  contractors  can  obtain  stone,  giavel  and  sand  that  will  be  satisfactory 
to  county  engineers  for  use  in  concrete,  macadam  and  gravel  road  construction. 


(Continued  from  Page  506) 


NEW    YORK 

Broome — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

Cayuga — A  yes,  several,  B  yes,  D  yes,  E  yes,  G  doubtful, 

one  gravel  concrete  was  not  a  success. 
Chenango — A  yes,  B  bituminous  macadam,  D  yes,  E  yes, 

G  yes. 
Franklin — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Jefferson — A   one   commercial,   B    2   commercial,   C   local 

quarries  in  all  parts,  D  yes,  E  yes,  G  yes. 
Madison — A  yes,  B  yes,  E  yes,  G  yes. 
Monroe — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Nassau — A  no,  B  no,  C  Tompkins  Cove  limestone,  N.  Y., 

D  yes,  E  yes,  F  commercial  gravel  plants  North  Shore, 

L.   L,   G  yes,  H   commercial  gravel  and   sand  banks, 

North  Shore. 
Niagara — A  yes,  B  yes,  C  some  imported,  D  no,  E  very 

little,  G  yes,  H  river  sand  used  largely,  25  miles. 
Orleans — A  yes,  B   yes,   D  yes,   E  yes,   G  yes,  by   being 

washed. 
Oswego — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Otsego — A  yes,  lime  and  sand  stone,  B  yes,  D  yes,  E  yes, 

G  yes. 
Saratoga — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Yates — A  yes,  B  yes,  D  yes,  G  yes. 

NORTH  CAROLINA 

Beaufort — A  no.  B  no,  C  60  miles,  D  no,  E  no,  F  125,  G  yes. 

Buncombe — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

Cherokee — A  yes.  B  yes,  D  yes,  E  yes,  G  yes. 

Craven — A  no,  B  no,  D  no,  G  yes. 

Durham — A  yes,  B  yes,  D  no,  E  yes,  G  yes. 

Lenoir — A  no,  B  no,  C  100  miles,  D  no,  E  no,  F  50  miles, 

G  yes,  great  quantity. 
Mitchell — A  yes,  B  yes,  D  no,  E  no. 
Randolph — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Washington — A  no,  B  no,  C  100  miles,  D  no,  E  no,  F  100 

miles,  G  yes,  plenty. 
Watauga — A  yes,  B  yes,  D  not  in  large  quantities,_  E  yes, 

G  no.  H  must  be  shipped,  except  small  quantities. 
Wayne — A  none,  B  none,  C  50  miles,  D  gravel  pits,  yes, 

E  yes,  G  yes. 
Wilkes — A  yes,  B  -"es,  D  yes,  E  small  amount,  G  yes. 
Wilsnn — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Yancey — A  yes.  B  yes.  D  yes,  E  yes,  G  yes. 

MIRTH    DAKOTA 

Barnes — A  no,  B  no,  C  300  miles,  D  yes,  E  yes,  G  yes. 
Foster — D  only  a  few.  E  some  gravel,  but  far  to  haul,  F  10 

and  20  miles,  G  some  sand   but  long  haul. 
Grand  Forks — A  no,  B  no,  D  yes,  E  yes,  G  yes. 
Grant— A  yes.   with   crusher,  D  yes,  by   screening,  E  yes, 

G  yes. 
Hettinger — A  yes,  B  no.  D  yes,  several,  E  yes,  G  yes. 
Mcintosh — D  yes,  E  yes,  G  "es. 
McKenzie — A  no,  D  yes,  E  yes,  G  yes. 
Mountrail— A  no,  B  no,  C  plenty  of  loose  rock.  D  yes.  E 

yes,  G  yes. 
Pembina — A  no,  C  200  miles,  D  yes,  E  yes.  F  5  miles  west 

of  Cavalier,  sand  and  gravel.  G  yes.  ridge  1  mile  wide 

and  10  miles  long,  only  one  in  Pembina. 
Pierce — A  no,  B  no.  D  ves.  E  yes,  G  yes. 
Ward — A    no  quarries,   boulders   can   be   crushed,   B    only 

boulders,  C  400  miles.  D  yes.  by  screening.  E  yes.  G  yes. 
Williams — A  no,  B  no,  D  yes,  E  yes,  G  yes. 

OHIO 

Allen— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

Ashtabula — A  no.  B  no.  C  50  to  60  miles,  D  very  limited 

amount,  E  some,  G  lake  sand. 
Carroll— A  no,  B  no,  C  30  miles  for  slag,  D  yes,  E  yes, 

G  yes. 


Champaign — A  Greenville  Gravel  Co.,  B  none,  C  50  miles, 
D  yes,  E  yes,  G  yes. 

Clark — A  no,  B  yes,  D  yes,  E  yes,  G  yes. 

Clermont — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

Clinton — A  yes,  B  yes,  D  no,  E  yes,  F  gravel  is  40  miles 
distant,  G  yes. 

Columbiana — A  no,  B  foundation  only,  C  40  miles,  D  yes, 
Ohio  river,  E  yes,  Ohio  river,  G  yes,  Ohio  river. 

Coshocton — A  grade  A  gravel,  B  some  small  limestone  out- 
crops, C  Marble  Cliff,  Columbia,  70  miles,  100  miles, 
D  yes,  E  yes,  G  yes. 

Darke — A  no,  B  yes,  D  Ridgeville,  Ind.,  30  miles,  D  yes, 
E  yes,  G  yes. 

Erie— A  yes,  B  yes,  D  no,  E  no,  G  sand  taken  from  the  lake 
is  secured  from  local  companies. 

Fairfield — B  no,  C  30  miles,  Columbia,  Ohio,  D  yes,  E  yes, 
G  yes. 

Fayette — A  %  of  area  of  county  (south  part)  stone  avail- 
able for  macadam  roads  and  concrete,  B  same  as  A, 
D  small  part,  northeast  corner  of  county,  also  at  Wash- 
ington (central)  if  developed,  G  but  little. 

Fulton — A  none,  D  if  screened  and  worked,  E  yes,  G  none, 
H   100  miles. 

Henry — A  none,  B  none,  C  35  miles,  D  none,  E  none,  F  20 
miles,  G  none,  H  lake  sand  40  miles. 

Highland — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

Holmes — A  no,  B  no,  C  about  100  miles,  D  yes,  E  yes,  G  yes. 

Jefferson — A  yes,  B  yes,  D  yes,  G  yes. 

Licking — A  no,  B  no,  C  35  miles,  D  yes,  E  yes,  G  yes. 

Marion — A  yes,  B  yes,  E  yes,  G  yes. 

Meigs — A  limestone  quarry,  B  limestone,  E  Ohio  river, 
H  Ohio  river. 

Ottawa — A  yes,  B  yes,  D  no,  G  yes. 

Pickaway — A  yes,  B  yes,  D  yes.  E  yes,  G  yes. 

Putnam — A  yes,  B  yes,  D  yes,  E  yes,  G  no,  H  50  miles. 

Richland — A  no,  B  no,  C  60  miles,  D  no,  E  yes,  G  yes. 

Ross — A  yes,  B  yes,  D  many,  E  abundance,  F  throughout 
county,  G  many. 

Sandusky — A  yes,  B  yes,  D  no,  E  yes,  G  no. 

Summit — A  no.  B  no,  C  about  90  miles,  D  no,  C  yes,  G  yes. 

Trumbull — A  no,  B  no.  D  no,  E  yes,  G  no,  H  no. 

Tuscarawas — A  none,  B  slag  plant  at  Doon,  D  yes,  E  yes, 
G  yes. 

Union — A  yes,  B  yes,  D  yes,  E  yes.  G  yes. 

Warren — A  no.  B  no,  C  Loveland,  Ohio,  D  yes,  E  yes,  G  yes. 

Williams — A  no,  B  no,  C  Holland,  near  Toledo,  40  miles, 
D  yes,  E  limited  to  certain  sections,  F  30  miles,  In- 
diana or  Michigan,  G  yes,  plenty. 
OKLAHOMA 

Beckham — A  no,  B  yes,  D  yes,  E  yes.  G  yes. 

Carter — A   no,   stone   available   but   not   convenient,   C  30 

miles,  D  yes,  E  yes,  G  yes. 
Choctaw      V  none  open,  1'.  none  open,  1)  yes,  E  yes.  G  no, 

H   100  miles. 
Crai" — A   yes,   D   no.   G   no.   H   some   stone   crushed   and 

shipped  in  for  concrete. 
Dewey — A  ndne,  C  not  known,  D  yes,  E  yes,  G  yes. 
Garfield — A  no,  B  no.  C  175  miles  to  a  good  one,  D  no,  E 

no,  F  175  miles,  G  yes. 
Grady — A  no.  B  no,  C  40  miles.  D  no,  E  yes,  G  yes. 
Hughes — A  no,  B  none,  C  100  miles.  D  no,  E  no,  F  100 

miles,  G  none,  H  100  miles. 
Kingfisher — A  no,  B  no.  C  about  125  miles.  D  no,  E  no, 

G   very    few.   H   Arkansas   river  sand    from   Wichita, 

Kan.,   200   miles. 
Latimer   and    Leflore — A    no.   B   no,   C   Hartshorn   cement 

plant  18  miles  from  Wilbtirton,  60  miles  Poteau,  D  yes, 

E  yes,  G  Arkansas  river,  north  line  Leflore  county. 
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Major— A  little,  C  28  miles,  D  no,  F  28  miles,  G  very  little, 

H  28  miles. 
Oklahoma— A   no,   B   no,   C  100  miles,  D  no,  E  no,  F  35 

miles,  G  no,  H  35  miles. 
Pottawatomie — A  Harjo  gravel  pit,  B  no,  C  60  miles,  D 

Harjo  gravel  pit,  E  Harjo  gravel,  G  3. 

OBJDGOM 

Lake — A  yes,  B  yes,  D  not  without  crushing,  E  yes,  G  very 

poor  sand,  H  30  miles. 
Marion— A  10,  B  10,  D  no,  can  be  had  at  river,  E  yes,  G 

no,  can  be  had  at  river. 
Morrow — A  yes,  B  yes,  D  yes,  E  yes,  G  sand  shipped  from 

Umatilla  station. 
Multnomah — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Polk— A  yes,  B  yes,  D  yes,  E  yes,  G  at  Willamette  river. 
Sherman — A  yes,  B  yes,  D  no,  E  yes,  F  80  miles  to  Uma- 
tilla, G  yes. 
Washington — A   none  accessible,   B  28,  D  none  has  been 

used,  E  one  operated,  G  no,  H  ship  in  from  various 

points. 
Wheeler — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Yamhill — A  several,  B  several,  D  gravel  bars  on  river,  E 

yes,  G  not  very  good  sand,  H  Columbia  river  west  75 

miles,  Willamette  run  50. 

I'KWSVLVANIA 

Armstrong — A  yes,  B  yes,  D  no,  E  no,  G  sand  is  dredged 

from  Alleghany  river. 
Erie — A  no,  B  no,  D  yes,  E  yes,  G  yes. 
Mifflin— A  yes,  B  yes,  D  no,  E  no,  F  unknown,  G  eys. 
Monroe — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Potter — A  none,  B  none,  C  not  known,  D  no,  E  no,  G  no, 

H  not  known. 
Susquehanna — A  yes,  B  ves,  D  yes,  E  yes,  G  yes. 
Warren — A  no,  B  yes,  D  yes,  E  yes,  G  yes. 
Wyoming — C  15,  D  yes,  E  plenty  of  them,  G  yes. 

kiii. in;  island 
Bristol — A  no,  B  no,  C  9  miles,  D  yes,  E  yes,  G  yes. 
Providence — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

SOUTH   CAROLINA 

Greenwood — A  yes,  B  yes,  D  no,  E  no,  F  86  miles,  G  yes. 

SOUTH    DAKOTA 

Beade — A  no,  B  no,  C  about  60  miles,  D  few,  E  yes,  G  yes. 
Clay— A  no,  C  80  miles,  D  yes,  G  yes. 
Codington — D  yes,  E  yes,  G  ves. 

Corson — A  no,  D  yes,  E  yes,  F  pits  along  center  of  county 
E  &  W  pit  run,  G  35  per  cent  gravel,  65  per  cent  sand. 
Custer — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Davison — A  no,  C  about  2  miles  east  of  county  line,  D  yes, 

E  yes,  <>  yes. 
Day — A  no,  field  stone  available,  B  no,  C  60  miles,  Orton- 

ville,  D  yes,  E  yes,  G  yes. 
Gregory — A  yes,  C  Gregory  and  vicinity,  D  no,  E  no,  G  yes, 

Burke,  Gregory,  H.  Herrick,  St.  Charles,  Bonesteel. 
Haakon — A  none,  B  none,  C  100  miles,  D  ves,  E  yes,  G  yes. 
Hanson — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Jackson — A  none,  B  none,  C  100  miles,  D  yes,  E  yes,  G  yes. 
Lincoln — A  no,  B  no,  C  25  miles,  D  yes,  E  yes,  G  yes. 
McCook — A  yes,  B  yes,  D  yes,  E  yes. 

Miner — A  unknown,  C  30  miles,  D  great  many,  E  yes,  G  yes. 
Minnehaha — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Perkins — A  no,  B  no,  C  38  miles.  D  yes,  E  yes,  G  yes. 
Spink — A  no,  B  no.  C  200  miles.  D  no,  E  small  amount, 

F  82  miles,  G  no,  H  82  miles. 
Stanley — A  no   B  no,  C  160  miles,  D  no,  E  yes,  G  yes. 
Sully — A  no,  B  no,  D  yes,  E  ^es.  '    ves. 
Tripp — A  yes,  B  yes,  E  yes,  G  yes. 
Union — A  no,  B  no.  C  70  miles,  D  yes,  E  yes,  G  yes. 
Walworth — A  no.  B  no,  C  40  miles.  D  yes,  E  yes,  G  yes. 
Yankton — A  none,  B  yes,  D  yes,  E  yes,  G  yes. 

TEN  NESSEE 
Bedford,  Coffee  ami  M   ore — A  no,  B  yes,  C  75  miles,  D  no, 

K  yes.   G  no.  H  75   miles. 
Benton — A  a  number,  B  none,  D  plenty,  E  a  number,  G  yes. 
Cocke — A  numerous,   I',  numerous,   D  yes,    E  yes,  *.   yes. 
Greene — A  yes.  B  yes,  T»  no,  E  no. 
Hamilton — A  yes.  B  yes.  D  from  Tennessee  river,  E  yes, 

G  from  Tennessee  river,  H  no  bank  sand. 
Lewis — A   creek   gravel,   C   50  miles.   D   creek   and    river 

gravel.  G  from  river  and  creeks  only. 
Lincoln — A  yes,  B  yes,  D  yes,  E  yes.  G  yes. 
McMinn — A  yes,   B  yes,  D  yes,  E  yes,  G  no,  H   Lenoir 

City,  25  miles. 


Monroe— A  yes,  B  yes,  D  no,  E  very  little,  G  very  little, 

H  75  miles. 
Robertson— A  yes,   B   yes,  C  2  miles,  D  yes,   F  near  all 

roads,  G  yes,  H  convenient. 
Tipton  and  Lauderdale— A  no,  B  no,  C  ISO  miles.  1' 

100  miles,  G  river  and  sand  near  Covington. 
White— A  yes,  B  yes,  C  in  county,  D  no,  E  no,  F  28  miles, 

G  yes,  H  in  county. 

TKXAS 

Aransas— A  no,  B  no,  C  75  miles,  D  no,  E  no.  F  75  miles, 

G  no,  H  75  miles. 
Bosque— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Callahan — A  none  open  but  good  locations,  B  same  as  A, 

D  no  gravel  bank  located  as  yet,  E  yes,  G  yes. 
Cameron— A  none,  B  no,  D  no,  E  no,  F  100  miles,  G  no, 

H  300  miles. 
Carson — A  no,  B  no,  C  none  near,  D  no,  E  no,  F  5  miles, 

G  yes. 
Colorado— A  yes,  3,  B  yes,  2,  D  yes,  E  yes,  numerous,  G  yes. 
Comanche— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Dickens — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Edwards — A  no  quarries,  but  plenty  of  stone,  D  very  little 

gravel,  G  none,  but   small  quantities  of   sand  can  be 

obtained  from  river  beds.     It  will  be  necessary  to  use 

crushed  stone  screenings  for  sand. 
Fort  Bend— A  no,  B  no,  C  none  near,  D  yes,  but  not  being 

worked,  E  same  as  concrete  gravel,  F  present  sources, 

Colorado  county,  G  yes,  but  not   worked,  H   present 

source,  Colorado  county. 
Gonzales— A  yes,  D  yes,  E  yes,  G  yes. 
Harris— A  no,  B  yes,  C  125  miles,  D  no,  E  no,  G  no. 
Hill— A  no,  B  yes,  D  no,  E  yes,  G  no,  H  60  miles. 
Johnson— A  not  near  enough  transportation,  B  yes,  but  too 

yar    from   transportation,   C   about   75    miles,   D   only 

limited  quantities,  E  yes,  G  none,  H  about  40  miles. 
Limestone— A  one,  B  one,  D  no,  E  no,  F  75  miles,  G  no, 

E  75  miles. 
Madison— A  yes,  B  no,  D  no,  F  40  miles,  G  yes. 
Milam— A  yes.  B  yes,  D  yes,  E  yes,  G  yes. 
Montague— A  none,  B  none,  C  20  miles,  D  sand  only,  E  yes, 

G  yes. 
Rockwall— A  no,  B  no,  C  100  miles,  D  no,  E  no,  F  40  miles, 

G  no. 
San  Augustine — A  no.  B  no,  E  yes,  G  no. 
Shackelford— A  yes,  B  yes,  D  limited  amount  in  beds  of 

streams,    E   plentiful,    G    limited    amount    in    beds   of 

streams. 
Tarrant— A  no,  B  no,  C  50  miles,  D  yes,  E  yes,  G  yes. 
Trinity— A  yes,  B  yes,  D  yes,  E  ves,  G  yes. 
Wise — A  1  near  Chico,  B  none,  but  banks,  D  none,  but 

some  ore  used,  E  numerous,  G  yes. 

\  BKHONT 

Bennington— A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

Burlington— A  yes,  2,  B  yes,  D  yes,  E  ves,  G  yes. 

i  irange— A  -es,  B  yes,  D  yes,  E  yes,  G  yes. 

Windham— A    none   developed,   B    none    developed,    C    30 

miles.  D  yes.  E  yes,  G  yes. 
VIRtJIM  v 
Augusta— A  yes.  B  yes,  D  no,  E  no,  G  no,  H  Meechums 

river,  about  30  miles. 
Brunswick— A  2.  B  2,  D  none,  E  yes,  G  yes. 
Campbell— A  yes.  5,  B  yes,  5,  D  no,  E  no,  F  100  miles,  G 

sand  in  streams,  very  plentiful,  H  100  miles. 
Fairfax— A  yes.  northwest  part,  B  yes,  northwest  part,  D 

ves.  a  few.  E  ves.  numerous,  G  yes.  extreme  southeast, 

H  river  sand  and  gravel  at  Washington  or  Alexandria. 
Xansemond— A  no.  B  no,  C  200  miles,  D  yes,  E  yes,  F  20 

miles.  G   no. 
Pittsylvania     A  yes,  one,  B  one,  D  no,  E  no. 
Scott— A  yes,  B  yes.  D  yes,  E  yes.  G  yes. 
w  ISHINGTON 
\  yes,  B  yes.  D  yes,  E  yes.  G  no,  H  sand  shipped 

7+  miles. 
Benton— A  yes.  B  yes.  D  yes,  G  yes. 
Clallam— D  yes,  E  yes.  planty,  G  yes. 
Clarke— A  ves.   B  yes.  D  no,  E  yes,  F  concrete  gravel  in 

river.  25   miles.   G  no,   H   concrete   sand   in   Columbia 

river,  south  boundary  of  county. 
Grant— A  yes.  B  yes.  D  yes,  E  yes,  G  yes. 
Island— A  no,  B  no,  D  yes,  E  yes,  G  ves. 
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Jefferson— A  yes,  but  not  in  operation,  B  same  as  A,  D  yes, 

E  yes,  G  yes. 
Lincoln — A  yes,  D  yes,  E  yes,  G  yes. 
Okanogan— A  yes.  B  yes,  D  yes,  E  yes.  G  yes. 
Pacific — A  none,  B  none,  C  50  miles,  D  no,  E  yes,  F  50 

miles  for  concrete  gravel,  G  no,  H  50  miles. 
Skamania — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Snohomish — A  yes,  B  no,  C  40  miles,  D  yes,  E  yes,  G  yes. 
Wahkiakum — A  not  known,  B  plenty,  D  several  places,  G 

plenty  in   Columbia  river. 

WEST   VIRGINIA 

Boone — A  yes,  B  none,  D  yes,  E  yes,  G  plenty. 

Brooke — A  in  southern  part  of  county,  B  same  as  A,  D  yes, 

E  not  used,  G  yes. 
Cabell — A  yes,  B  all  sand  stone,  D  yes,  E  yes,  G  yes. 
Calhoun — Materials  have  not  been  tested  sufficient  to  an- 
swer questions. 
Hardy — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Mercer — A  yes,  B  yes,  D  no,  E  no,  F  40  miles,  G  no,  H  40 

miles. 
Mineral — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 
Morgan — A  yes,  B  yes,  D  no,  E  no,  F  don't  know,  G  no, 

H  generally  get  sand  from  Washington,  D.  C. 
Nicholas — A  no,  B  no,  C  100  miles,  D  few  local  deposits  in 

creek  beds.  G  some  river  sand. 
Ohio — A  yes,  B  yes,  D  yes,  Ohio  River,  E  yes,  G  yes,  river. 
Pocahontas — A  yes,  B  yes,  D  ves,  E  yes,  G  no,  H  120  miles. 
Randolph — A  yes,  B  yes,  D  no,  E  no,  F  175  miles,  G  no,  H 

175  miles. 
Summers — A  2,  B  ves,  C  30  miles,  D  no,  E  yes,  F  1.5  miles, 

G  no,  H  30  to  50  mile;. 
Taylor — A  hard  sand  stone,  D  no,  F  Ohio  river  103  miles, 

G  very  small  quantities,  H  Ohio  river  sand  used  mostly. 
Wayne — A  not  very  satisfactory,  B  only  fair,  C  reasonably 

close,  D  none.  E  none,  F  imported,  G  Pole  creek  sand 

is  chief  supply,  H  best  to  import  material. 
Webster — A  no,  B  no,  C  15  miles,  D  yes,  E  yes,  G  yes. 
Wetzel — A  yes.  B  no,  D  yes,  E  yes,  G  yes. 

WISCONSIN 

Adams — A  no,  B  no,  C  30  miles,  D  yes,  but  8  miles  from 
R.  R.,  E  same  range  of  banks,  G  no,  H  45  miles. 

Bayfield — A  one,  B  one,  D  yes.  E  yes,  G  yes. 

Buffalo — A  yes,  2.  B  ves,  2,  D  one,  E  one,  G  yes. 

Calumet — A  yes,  2,  B  yes,  2,  D  no,  E  5,  G  no,  H  18  miles. 

Dunn — A  yes,  B  yes.  D  yes.  E  yes,  G  yes. 

Forest — A  yes,  B  yes,  D  yes,  E  yes,  G  yes. 

Grant — A  yes,  B  yes,  D  no,  G  yes. 

Iron — A  no,  B  no,  D  yes,  E  yes,  G  yes. 

Jefferson — A  yes,  B  yes,  D  no,  E  yes,  G  yes. 

Juneau — A  yes,  B  yes,  D  no,  E  yes,  F  30  miles,  G  yes, 
H   3   or   4   miles. 

LaCrosse — A  yes,  B  yes,  D  no,  E  no,  G  yes,  H  less  than  M 
mile  from  railway. 

LaFayette — A  yes;  B  yes,  C  75  miles,  D  no,  E  no,  but  tail- 
ings, G  tailings. 

Lincoln — A  yes,  lots  of  them,  D  yes,  E  yes,  G  yes. 

Portage — A  no.  B  field  rock,  D  yes,  E  yes,  G  ves,  H  several 
pits  within  a  mile  of  rock. 

Sauk — A  yes,  B  yes,  D  yes.  E  yes,  G  yes. 

Trempealeau — A  yes,  B  yes,  D  no,  E  yes,  G  yes. 

Vernon — A  yes,  B  yes.  D  no,  E  no,  F  Winona,  Minn., 
G  yes. 

Waushara — A  yes.  red  pranite,  B  yes,  D  yes,  E  yes,  G  yes. 

WYOMING 

Natrona — A  yes,  D  yes,  E  yes,  G  yes. 

Weston — A  no,  B  no,  C  Edgemont,  river  gravel,  D  yes, 
Cheyenne  river,  E  no,  G  yes,  same  place,  H  Edge- 
mont, S.  D. 


cause,  we  presume,  of  a  compulsory  reduction  of 
the  force,  subjects  brought  before  the  commission 
in  any  way  will  be  considered  in  the  order  of  their 
importance,  which  order  it  states  as  follows.  1 — 
Federal  Aid  Construction.  2 — Federal  Aid  Plans. 
3 — State  Aid  Construction.  4 — State  Aid  Plans. 
5 — Original  County  Bridge  Plans.  6 — Railroad 
Grade  Crossing  Elimination  and  Protection.  7 — 
Original  County  Road  Plans.  8 — Federal  Equip- 
ment. 9 — Changes  in  County  Road  System.  10 — 
Alternate  Bridge  Plans.  11 — General  inquiries 
and  miscellaneous  matters. 


Economy  by  Kansas  Highway  Commission 

Under  date  of  June  3  the  Kansas  Highway 
Commission  sends  a  notice  to  engineers  ami  con- 
tractors working  lor  or  in  connection  with  it  that 
on  account  of  reduced  appropriation  certain  econ 
omies  in  both  expenditure  ami  work  performed 
will  In-  put  in  effect  at  once,  \mong  other  im- 
provements, no  telegraph  messages  will  he  re- 
ceived except  when  charges  are  prepaid  by  the 
sender  and  "it  will  he  necessary  that  we  refrain 
front  the  use  of  long  distance  telephone  or  tele- 
graph service  except  in  em<  rgeni  ies."     Also  he- 


Duplex  Concrete  Highway 

About  2,000  lineal  feet  of  duplex  concrete  pave- 
ment was  laid  last  year  by  the  departmental  forces 
near  the  southern  line  of  Rensselaer  county,  in  the 
Second  Division,  New  York  State  Department  of 
Highways,  under  the  design  and  supervision  of 
Harvey  O.  Schermerhorn,  division  engineer. 

This  roadway  has  two  9-foot  strips  of  concrete, 
7  inches  thick,  reinforced  by  steel  mesh  weighing 
25  pounds  to  the  square  yard,  and  separated  by  a 
6  feet  wide  strip  of  bituminous  macadam. 

It  was  built  at  a  cost  of  about  $50,000  per  mile 
at  the  peak  of  post-war  prices.  Since  then  prices 
on  materials  and  labor  have  been  reduced  consid- 
erably and  the  cost  per  mile  for  this  type  of  road 
if  built  this  year  would  be  decidedly  less. 

The  materials  were  delivered  by  trucks  and 
dumped  in  small  piles  along  the  subgrade  and 
then  handled  by  wheelbarrows,  the  work  being 
done  in  the  usual  manner,  with  standard  equip- 
ment. 

Results  have  so  far  been  considered  very  satis- 
factory, justifying  all  expectations  of  an  extensive 
use  of  the  same  type  of  roadway  in  the  future. 
From  a  construction  standpoint  the  advantages 
of  this  duplex  pavement  over  a  single  type  pave- 
ment are,  the  ease  with  which  it  is  built  in  sepa- 
rate longitudinal  portions,  allowing  one  side  of 
the  road  to  be  under  construction  while  traffic  on 
the  opposite  side  is  unimpeded  ;  and  permitting 
old  roads   to  be  rebuilt   without  interruption  to 

From  a  traffic  standpoint  on  the  completed  road 
traffic  or  provision  for  detours, 
it  is  an  ideal  pavement,  as  the  traffic  in  opposite 
directions  is  automatically  divided  and  kept  well 
separated  by  the  distinctive  colors  of  the  pave- 
ment, the  black  asphalt  in  the  center  setting  off 
in  sharp  contrast  the  white  concrete  on  either  side. 

There  is  always  room  between  the  lines  of 
vehicles  for  the  faster  moving  ones  to  pass  in 
front  of  the  slower  ones  by  turning  out  to  the 
center  of  the  roadway  and  running  over  the  bitu- 
minous macadam,  the  latter  therefore  receiving 
very  much  less  travel  than  the  concrete,  is  able 
to  stand  up  well  under  it,  assuring  a  hard,  satis- 
factory surface  equal  to  all  requirements  and  at 
a  decidedly  less  cost  than  the  all-concrete  pave- 
ment. 

At  night  the  contrasting  colors  of  the  concrete 
and  the  bituminous  macadam  is  so  great  that  the 
two  concrete  tracks  are  sharply  defined  and  more 
easily  seen  in  the  dark,  thus  assisting  drivers  to 
keep  to  the  track,  almost  obviating  danger  of 
head  i  in  collisions. 
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Recent  Legal  Decisions 


DISPOSAL    PLANT    FOR    PORTION    OF    CITY    SEWAGE    HELD 

LOCAL,     NOT     PUBLIC     IMPROVEMENT     FOR     ASSESSMENT 

PURPOSES 

In  holding  a  disposal  plant  for  a  portion  of 
city  sewerage  to  be  a  local  and  not  a  public  im- 
provement, and  therefore  to  be  paid  by  private 
assessment,  the  Illinois  Supreme  Court,  City  of 
Elmhurst  v.  Rohmeyer,  130  X.  E.  761,  took  into 
consideration  the  fact  thai  the  city  had  previously 
constructed  a  similar  system  <>\  sewers  connected 
with  a  disposal  plant  in  another  district  of  the 
city,  and  the  property  owners  in  that  district  paid 
for  the  disposal  plant  as  a  local  improvement  by 
special  assessment.  It  would  therefore  be  unjust 
now  to  call  upon  the  property  owners  of  the  first 
district  to  contribute  to  the  payment  of  this  sec- 
ond disposal  plant  after  having  already  paid  for 
their  own  in  their  district. 

The  test  whether  or  not  an  improvement  is 
local  depends  upon  the  question  whether  or  not 
it  specially  benefits  the  property  that  is  specially 
assessed.  Northwestern  University  v.  Village  of 
\\  dinette,  230  111.  80,  82  N.  E.  615.  An  improve- 
ment may  be  local,  though  of  some  general  bene- 
fit to  the  public,  if  it  also  specially  benefits  the 
property  assessed.  Loeffler  v.  City  of  Chicago, 
246  111.  43,  92  N.  E.  586,  20  Ann.  Cas.  335.  Con- 
structing a  reservoir,  digging  a  well,  erecting  a 
standpipe  and  pumping  works  and  building  for 
the  same,  with  a  view  of  constructing  water 
works  in  a  city,  when  of  general  utility  to  its 
inhabitants,  are  regarded  as  a  public  improvement 
to  be  paid  for  by  general  taxation,  Ewart  v.  Vil- 
lage of  Western  Springs,  180  111.  318,  54  N.  E. 
478 ;  but  where  structures  are  not  of  general  util- 
ity to  all  the  inhabitants  of  the  municipality,  but 
are  onlv  used  for  the  benefit  of  a  small  part  there- 
of, they  are  to  be  regarded  as  a  local  improve- 
ment. Fisher  v.  City  of  Chicago,  213  111.  268, 
72  N.  E.  680. 


WATER     COMPANY     HELD     LIABLE     TO     PARTY     INJURED 

UNDER    INDIANA    STATUTE    FOR    INJURY    BY 

DEFECTIVE    FIRE    HYDRANT 

The  Indiana  Supreme  Court  holds,  Trustees  of 
J.  D.  Mem.  M.  C.  Church  v.  New  Albany  Water 
Works,  130  N.  W.  827,  that  a  water  company 
which,  after  agreeing  in  its  contract  with  the 
city  to  keep  fire  hydrants  in  repair  and  furnish 
sufficient  water  to  put  out  fires,  surrendered  its 
franchise  for  an  indeterminate  permit,  was  liable 
to  a  church  under  the  Indiana  Public  Service  Act, 
pars.  7  and  116,  for  loss  by  fire  occasioned  by  the 
defective  condition  of  a  hydrant  which  the  com- 
pany negligently  failed  to  keep  in  proper  order; 
the  liability  in  favor  of  the  party  injured  being 
created  by  the  provision  in  the  latter  section  that: 
"If  any  public  utility  .  .  .  shall  omit  to  do 
any  act,  matter  or  thing  required  to  be  done  by 
this  act  such  public  service  utility  shall  be  liable 
to  the  person,  firm,  or  corporation  injured  thereby 
in  the  amount  of  damages  sustained  in  conse- 
quence of  such  violation." 


STATE    AND    TOWNS    HELD    NOT    NECLICENT    IN    FAILING 
TO   ERECT   BARRIERS   ALONGSIDE    HIGHWAY 

New  York  Court  of  Claims  holds.  Best  v. 

186  X.  Y.  Supp.  iS'J,  that  the  state  was  not 
liable,  under  section  176  of  the  Highway  Law  and 
the  amendments  thereto,  fur  the  failure  to  erect 
barriers  on  an  embankment  at  the  side  of  a  per- 
fectly straight  roadway,  22  feet  wide  and  sub- 
stantially level  with  the  lands  adjoining  on  one 
side,  the  embankment  measuring  about  12  feet  at 
the  deepest  point  on  the  other  side.  The  state 
was  therefore  not  liable  for  the  death  of  a  pas- 
i  in  an  autobus  when  the  steering  gear  of 
the  bus  broke  and  the  bus  was  deflected  by  one 
of  the  wheels  striking  loose  gravel  placed  by  the 
state  alongside  the  macadam  road  bed,  resulting 
in  its  falling  over  the  embankment.  The  court 
said  that  if  this  action  had  been  against  a  town, 
the  town,  under  the  authorities,  would  not  be 
liable,  because  the  town  or  its  commissioner  could 
not  reasonably  be  held  to  anticipate  such  an 
emergency ;  and  the  state  could  only  be  held 
liable  where  the  same  state  of  facts  would  make 
a  town  liable  for  defects  in  its  highway. 

There  are  many  authorities  in  the  state  of  New 
York  which  hold,  where  the  conditions  are  simi- 
lar to  those  in  this  case,  and  where  an  emergency 
occurred  which  caused  an  accident,  that  such  con- 
dition was  not  a  defect,  and  it  was  further  held 
that  it  was  not  negligence  on  the  part  of  its 
commissioners  to  fail  to  erect  barriers  at  such 
places.  It  has  recently  been  decided  by  the  Ap- 
pellate Division,  Third  Department,  where  the 
circumstances  were  the  same  as  in  this  case, 
where  the  plaintiff  was  driving  an  automobile 
truck  upon  an  improved  macadam  highwav, 
smooth  and  level  for  20  feet  in  width,  and  the 
automobile  locked  wheels  with  a  passing  buggv, 
and  in  doing  so  the  automobile  turned  at  right 
angles  to  the  road  and  went  head  over  the  em- 
bankment, that  the  commissioner  of  highways 
was  not  negligent  in  failing  to  erect  barriers  at  a 
location  of  this  kind  ;  and  it  was  further  held  that 
he  was  under  no  duty  to  anticipate  such  an  emer- 
gency.  Dorrer  v.  Town  of  Callicoon,  183  App. 
Div.  186,  170  N.  Y.  Supp.  676. 


PAVING  OF   RAILROAD  CROSSING  BY   RAILROADS 

The  Minnesota  Supreme  Court  holds,  State  ex 
rel.  City  of  Fairmont  v.  Chicago,  St.  P.,  M.  &  O. 
Ry.  Co.,  180  N.  W.  295,  that  when  the  public  wel- 
fare, convenience  or  safety  requires  a  city  street 
crossing  a  railroad  right  of  way  to  be  paved, 
and  the  city  council  so  determines,  the  city  may 
in  the  exercise  of  its  police  power  compel  the 
railroad  to  pave  the  crossing  at  its  own  cost.  It 
is  not  enough  that  a  foundation  for  a  roadway  is 
furnished.  The  police  power  of  the  municipal- 
ity goes  to  the  extent  of  compelling  the  railroad 
to  maintain  a  surface  thereon  suitable  for  con- 
venient travel.  Of  course  the  police  power  with 
reference  to  this  subject,  as  well  as  to  others  com- 
ing within  its  application,  may  not  be  exercised 
arbitrarily  or  oppressively. 
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NEWS  OF  THE  SOCIETIES 


June  20 — AMERICAN  INSTITUTE 
OF   ELECTRICAL  ENGINEERS.     Salt 

June  '  20-24 — AMERICAN  INSTI- 
TUTE OF  CHEMICAL  ENGINEERS. 
13th  semi-annual  meeting.  Detroit, 
Mich. 

June  20-24 — AMERICAN  SOCIETY 
FOR  TESTING  MATERIALS.  Annual 
meeting.      Asbury    Park.    N.    J. 

June  21-22— LEAGUE  OF  TEXAS 
MUNICIPALITIES.  Annual  Conven- 
tion. Wichita  Falls.  Texas.  Secy.. 
Frank  M.  Stewart.  University  of 
Texas.    Austin. 

June  21-24— AMERICAN  INSTI- 
TUTE OF  ELECTRICAL  ENGI- 
NEERS. Joint  annual  and  Pacific 
Coast  convention.  Salt  Lake  City. 
Utah. 

June  2S  —  ATLANTA  Sfl^'Ov. 
AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  Election  of  of- 
ficers. Georgia  School  of  Technology. 
Atlanta. 

Jnue  28-July  1  —  SOCIETY  FOR 
THE  PROMOTION  OF  ENGINEER- 
ING EDUCATION.  UNIVERSITY  OF 
PITTSBURG.  Annual  convention. 
New   Haven.   Conn. 

July  15 — NEW  ENGLAND  ASSOCI- 
ATION OF  COMMERCIAL  ENGI- 
NEERS. Annual  meeting.  Crown 
Hotel,    Providence.    R.    I. 

Aiir.  10-12 — INTERNATIONAL  AS- 
SOCIATION OF  STREET  CLEANING 
OFFICIALS.  Annual  conference.  Ho- 
tel La  Salle.  Chicago,  111. 

Aug.  23-25 — AMERICAN  ASSOCIA- 
TION OF  PARK  SUPERINTEND- 
ENTS. Annual  meeting.  Detroit. 
Mich.  Secretary,  Emmet  P.  Griffin. 
Superintendent  of  Park,  East  St. 
Louis.    111. 

Sept.  13-16 — NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  39th 
annual  convention.  Bridgeport,  Conn. 
Secretary.  Frank  J.  Gifford,  715  Tre- 
ont  Temple.  Boston,  Mass. 

Sep*.  28  (10  days) — NEW  YORK 
ELECTRICAL  EXPOSITION.  Seven- 
tv-first  Regiment  Armory,  New  York 
City. 

Oct.  11-14 — INTERNATIONAL  AS- 
SOCIATION OF  FIRE  ENGINEERS'. 
Annual  Convention.  Atlanta.  Ga.  Ho- 
tel Ansley.  Secretary,  James  J.  Mul- 
cahey.  Municipal  Building.  Denver. 
Colo. 

Oct.  24-28 — AMERICAN  SOCIETY' 
FOR  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  Southern  Hotel. 
Baltimore.  Md.  Secretary.  Charles 
Carroll    Brown,    Valparaiso.    Ind. 

Oct.  31-N'ov.  5 — NEW  ENGLAND 
ASSOCIATION  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  cnn- 
t tion  with  INTERNATIONAL  TEX- 
TILE EXPOSITION.  Mechanics' 
Building.  Boston.  Mass.  Secretary, 
James  F.  Morgan.  Devonshire  St.. 
Boston. 

Nov.  14-18— AMERICAN  PUBLIC 
HEALTH       ASSOCIATION.  Annua] 

meeting.     New  York   City. 


CONFERENCE    OF    STATE    SANI- 
TARY   VKNG1XEERS 

The  Conference  of  State  Sanitary 
Engineers,  which  was  tentatively  form- 
ed at  New  Orleans  in  1919  and  which 
met  in  Washington  in  1920.  perfected 
its  organization  by  the  adoption  of  a 
constitution  at  Boston  recently.  Offi- 
cers were  elected  for  the  ensuing  year. 
They  are:  chairman,  C.  A.  Emerson, 
Jr. ;  vice-president.  W.  H.  Dittoe ;  sec- 
retary-treasurer, Theodore  Horton. 

At  this  Boston  meeting  there  was  a 
very  interesting  program  of  committee 
reports  and  papers  and  active  discus- 
sions on  water  supply,  sewage  disposal, 


mosquito  control,  and  other  lines  of 
work  conducted  by  the  state  and  fed- 
eral health  departments.  Noteworthy 
papers  were  "State  Sanitation"  by  Prof. 
George  C.  Whipple  of  Harvard  Univer- 
sity, and  "The  Typhoid  Epidemic  at 
Salem,  Ohio,"  by  W.  H.  Dittoe. 

THE      NEW      ENGLAND     WATER 
WORKS     ASSOCIATION 

The  June  outing  of  the  Association 
will  be  held  at  Wardhurst,  Lake  Sun- 
taug,  Lynnfield,  Mass.,  Wednesday, 
June  22,  1921.  Meeting  of  the  Execu- 
tive Committee  and  business  meeting 
of  the  Association  will  be  held  during 
the  day. 

Dinner  served  at  1  o'clock.  Trains 
leave  Boston  (North  Station)  9:45; 
10:25  and  11:00  A.M.,  Eastern  Stan- 
dard Time,  for  Lynn,  Mass.  Busses 
leave  Lynn  (Central  Square)  10:30  and 
11 :35  A.M.,  Daylight  Saving  Time,  for 
Lynnfield.  Train  leaves  Boston  for 
Lynnfield  at  10:15  A.M.,  returning 
leave  Lynnfield  at  5  :07,  Eastern  Stan- 
dard Time.  The  1921  Annual  Conven- 
tion of  the  Association  will  be  held  at 
Bridgeport,  Conn.,  September  13  to  16, 
inc.  Headquarters  at  Stratfield  Hotel. 
Charles  W.  Sherman,  president ;  Frank 
J.  Gifford,  secretary;  Frank  Emerson, 
Edward  M.  Shedd,  Richard  N.  Ellis, 
committee  June  outing. 

AMERICAN   ASSOCIATION   OF   EN- 
GINEERS 

Counting  and  tabulating  25,000  letter 
ballots  for  candidates  in  the  national 
election  of  officers  of  the  American  As- 
sociation of  Engineers  would  require  a 
force  of  20  men  working  3  days  in  two 
shifts  if  done  by  hand.  This  work  was 
accomplished  by  use  of  a  letter  ballot 
of  special  card  type  and  a  tabulating 
machine.  As  fast  as  the  ballots  were 
received  they  were  taken  out  of  the 
envelope  by  the  tellers,  counted  as  to 
number  and  sent  to  the  punching  ma- 
chine, where  a  hole  was  punched  in  the 
ballot  to  indicate  each  man's  choice. 
The  ballot  then  passed  through  a  veri- 
fying machine  which  did  not  punch  any 
holes  but  in  case  the  punching  was 
wrong  an  electrical  alarm  was  given. 
There  are  three  independent  checks  on 
the  accuracy  of  counting  in  this  tabu- 
lating machine. 

PERSONALS 

True,  Albert  O.,  has  been  retained 
as  resident  engineer  on  the  construction 
of  a  reservoir  and  filter  plant  for  the 
town  of  Wauseon,  Ohio. 

Mylchreest.  J.  Warren,  has  been  ap- 
pointed city  engineer  of  Middletown, 
Ohio. 

Bright,  J.  S.,  formerly  district  engi- 
neer for  the  U.  S.  Bureau  of  Public 
Roads  at  Denver,  Colorado,  has  been 
transferred  to  San  Francisco. 

Parke,  R.  W.,  has  been  appointed 
construction  engineer  for  the  new  sev- 
enth district,  North  Carolina  State 
Highway  Commission,   with   headquar- 


ters at  Elkin,  N.  C.  S.  C.  Currier  is 
now  district  engineer,  and  U.  L.  Fisher 
maintenance  engineer  for  the  same  dis- 
trict 

McComb,  Major  D.  Q.,  is  now  chief 
engineer  of  the  Tennessee  Highway 
Department. 

Bechthold,  W.  A.,  formerly  assist- 
ant county  highway  commissioner  of 
Racine  county,  Wisconsin,  has  been  ap- 
pointed county  highway  commissioner 
of  that  county. 

Braunworth,  P.  S.,  of  Newark,  N.  J„ 
has  been  appointed  manager  of  the  wa- 
ter plant  of  Garfield,  N.  J. 

Dryden.  F.  H..  has  been  appointed 
city  engineer  of  Salisbury,  Md. 

Hutchins,  M.  C,  has  been  reappoint- 
ed city  engineer  of  Charlotte,  N.  C. 

Sachs,  William,  has  been  appointed 
borough  engineer  of  West  Hazleton, 
Pennsylvania. 

Schneider,  Delmont  J.,  has  been  ap- 
pointed city  engineer  and  street  com- 
missioner of  Pocatello,  Idaho. 

Harrington,  W.  H.,  engineer  of  the 
West  Side  Irrigation  District,  has  been 
appointed  city  engineer  of  Tracy,  Cali- 
fornia. 

Belk,  Claude  E.,  has  been  appointed 
city  manager  and  purchasing  agent  of 
Houston,  Texas. 

Stinchfield,  M.  J„  Jr.,  of  Valparaiso, 
Ind.,  has  been  appointed  assistant  state 
engineer. 

Bibbins,  James  Rowland,  has  resigned 
as  supervising  engineer  of  the  Arnold 
Co.  to  become  manager  of  the  Depart- 
ment of  Commerce  and  Communication 
of  the  United  States  Chamber  of  Com- 
merce at  Washington,  D.  C. 

Ingemanson,  Thure  W.,  has  been  ap- 
pointed resident  engineer  on  paving 
work  at  Nora  Springs,  Iowa. 

Bailey,  H.  G.,  has  been  engaged  as 
highway  engineer  of  Henderson  coun- 
ty, N.  C. 

Fik,  John  B.,  has  been  appointed  city 
engineer  of  Muskegon,  Mich. 

Houston,  G.  N„  formerly  acting 
commissioner  of  irrigation  in  the  recla- 
mation branch,  Department  of  the  Inte- 
rior, Canada,  has  accepted  a  position 
as  head  of  the  provincial  irrigation 
work  with  the  Alberta  government. 

McKee,  J.  B.,  has  been  appointed 
city  engineer  of  Plattsmouth,  Neb. 

Shriver,  Clarence  E.,  formerly  spe- 
cial engineer  with  the  Tallassee  Power 
Co..  Badin,  N.  C,  in  connection  with 
street  layouts  on  sidewalk  and  drain- 
age work,  water  filtration,  sewage  dis- 
posal plants  and  systems,  is  now  with 
the  Kentucky  State  Highway  Depart- 
ment. 

Schultz,  Charles,  has  been  appointed 
city  engineer  of  McKinney,  Texas. 

Dwyer.  William  J.,  has  been  ap- 
pointed county  superintendent  of  high- 
ways of  Cortland  county,  N.  Y. 

Kurtz,  John  A.,  of  Kansas  City,  Mo„ 
has  been  reappointed  member  of  the 
State   Public  Service  Commission. 

Rose.  David,  has  resigned  as  county 
engineer  of  Koochicking  county,  Min- 
nesota, to  become  district  engineer  of 
the  State  Highway  Commission  at  Be- 
medji.  His  successor  is  A.  B.  Peter- 
son, of  Ericksburg. 
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New   Appliances 

Describing  New   Machinery,    Apparatus,   Materials  and  Methods  and  Recent  Interesting  Installations 


OSWALD   KOA1)    in   ii. in   i: 

The  Oswald  triple  action  road  build- 
er, manufactured  by  the  American 
Road  Machinery  Co.,  is  designed  to 
scarify  and  pulverize  the  hardest  kind 
of  macadam.  It  is  a  powerful,  13-ton, 
4-wheel  drive  machine  operated  by  a 
Liberty  continental  governed  4-cylin- 
der,  45  h.  p.  motor,  making  4.000  R. 
P.  M.  and  equipped  with  an  impulse 
starter,  centrifugal  cooling  pumps,  oil 
forced  feed  and  splash  oil  system,  and 
has  a  hollow  crank. 

The  reversible  grading  blade  is  18 
inches  wide  and  can  be  made  up  to  12 
feet  in  length.  The  cast  steel  scarifier 
cuts  a  swath  7  feet  5  inches  long  and 
has  18  teetli  10  inches  long  that  are 
held  in  place  without  bolts  and  can  be 
changed  in  10  seconds. 

The  normal  compression  of  240 
pounds  per  square  inch  on  the  rear  rolls 
can  be  -increased  to  300  pounds  by 
filling  them  with  water.  The  scarifier 
and  blade  are  operated  by  a  mechanical 
oil  pump.  The  machine  is  22  feet  long, 
8  feet  3  inches  wide  and  9  feet  high 
and  has  a  wheel  base  of  10  feet.  The 
machine  is  operated  easily  by  one  man 
and  has  covered  3  miles  of  badly  rutted 
and  worn  macadam  road,  putting  it  in 
good  shape  in  8  hours  with  a  consump- 
tion of  2  gallons  of  gasoline  per  hour. 
It  has  a  forward  speed  of  2  miles  or  of 
4  miles  per  hour  and  a  reverse  speed 
of  2  miles   per  hour. 

SULLIVAN    DRILL,    SHARPENER 

Drill  sharpeners  for  hammer  forging 
drill  bits  and  shanks  are  made  by  the 
Sullivan  Machinery  Co.  and  described 
in  bulletin  72-E.  They  are  built  in  two 
sizes  and  consist  of  a  clamp  or  vise,  an 
upsetting  hammer  and  a  swaging  ham- 
mer mounted  on  one  compact  frame. 
Their  use  is  advantageous  on  account 
of  the  facility  with  which  the  work  is 
done  so  preventing  loss  of  time  to  ma- 
chine and  operator,  to  the  labor  econ- 
omy which  enables  one  smith  and  help- 


er to  handle  as  much  steel  as  several 
hand  crews,  and  to  the  uniformity 
which  insures  perfection  in  shape  of 
all  bits  and  accuracy  of  their  dimen- 
sions. 

The  gradual  hammer  action  pre- 
serves the  quality  of  the  steel  and  in- 
creases the  strength  and  toughness, 
while  the  low  forging  heat  enables  the 
highest  carbon  steel  to  be  handled  with- 
out danger  of  burning.  New  bits  can 
be  made  from  bar  stock  in  one  minute 
or  less;  ordinary  dull  bits  can  be  re- 
sharpened  at  the  rate  of  100  to  140  per 
hour. 

The  machines  are  adaptable  to  a  con- 
siderable variety  of  work  such  as  forg- 
ing hammer  heads  and  small  tools  and 
making  bolts.  The  vertical  member  of 
the  class  A  sharpener  forms  a  light 
forge  hammer  for  general  utility.  Bits 
made  by  the  Sullivan  air  hammer  proc- 
ess cut  faster  and  farther  and  loose 
their  edge  and  gauge  less  rapidly  than 
bits  made  and  sharpened  by  other 
methods. 

The  temperatures  required  for  prop- 
er handling  of  steel  in  this  machine 
range  from  1,500  to  1,750  degrees  Fah- 
renheit. The  Sullivan  drill  steel  fur- 
nace has  been  designed  especially  to  se- 
cure more  uniform  heat  for  the  drills 
to  be  sharpened. 

The  drill  sharpener  is  built  around 
two  hammers  and  a  compressed  air 
vise,  occupies  a  floor  area  of  5x2%  feet 
and  6  feet  high,  and  weighs  4,000 
pounds.  The  vise  is  operated  at  a  pres- 
sure of  more  than  100,000  pounds  and 
the  hammers  are  under  perfect  control, 
being  able  to  strike  a  single  blow  or 
many  blows  in  succession  and  either 
light  or  heavy  increments  at  will. 
Shanks  can  be  made  in  one  heat  when 
only  swaging  or  upsetting  are  required 
and  in  two  heats  when  both  swaging 
and  upsetting  are  necessary.  When  or- 
dered, the  machines  are  equipped  with 
a  small  pneumatic  punch  to  open  the 
holes  in  the  hollow  steels. 


All  the  working  parts  are  easily  ac- 
cessible and  dolleys  and  dies  can  be 
quickly  changed.  The  machines  are 
operated  with  compressed  air  at  80  to 
100  pounds  pressure  and  consume  only 
a  small  quantity  of  it. 

Light  drill  sharpeners,  class  B,  are 
.  designed  and  built  to  fill  the  demand 
for  machinerv  adapted  for  forge  ham- 
mer drill  bits  and  shanks.  It  occupies 
a  4x2% -foot  floor  space,  is  5  feet  high, 
and  weighs  1,500  pounds.  It  is  suitable 
for  steels  1 %  inches  in  diameter  or 
less,  for  2%  -inch  bits. 

i:\immdi:     LtNIT    riovrmi  i  c.  \  i 
PI  Hi". 

Unit  centrifugal  pumps  made  by  the 
Evinrude  Motor  Co.,  consist  of  two 
main  parts,  the  pump  proper  and  the 
motor,  which  constitute  a  single  unit 
complete  in  itself  without  gears,  belts 
or  chains. 

Ignition  is  furnished  by  the  Evin- 
rude magneto  built  into  the  fly  wheel 
and  insulated  and  protected  so  that  it 
cannot  be  in  anyway  damaged  or  put 
out  of  commission  by  dampness,  or 
even  by  a  drenching  rain.  It  is  pro- 
vided with  an  extra  large  strainer  that 
prevents  the  clogging  of  circulation 
waters  and  has  a  universal  joint  con- 
necting the  drive   shaft. 

The  floor  space  required  is  only 
19%  x  19%  inches,  and  its  weight  is 
only  115  pounds.  The  parts  are  few, 
the  construction  is  rugged  and  it  can 
be  easily  operated  by  an  intelligent 
boy.  It  is  made  in  two  sizes,  of  2  H.P. 
and  zy2  H.P..  with  capacities  of  2,000 
gallons  lifted  35  feet  per  hour  and  1500 
gallons  to  45  feet  per  hour  respective- 
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lv      For  a  lift  of  only  5  feet  the  cor-     cal  it  is  advised  to  submerge  the  pump,    trench    at   a    cost    of   $68.03,   including 
1r>espo^inag,,fctap0aciHe's>  «_ 6,500     and     thus  obviatmgjhe^necessity  of  a  sue-    ^^trTa:  hanTlalVf^the 


8.800  gallons   per  hour.     When   practi-     tion   pipe  or  priming. 


same  work  would  have  cost  from  25  to 
30  cents  per  linear  foot  on  the  same 
wage  scale. 

AIR    PUMPING 

Air  pumps  manufactured  by  the  Har- 
ris Air  Pump  Co.,  are  specially  de- 
signed and  arranged  for  high  efficiency, 
have  no  valves  or  moving  parts,  have 
smooth,  unobstructed  entrance  and  dis- 
charge openings  combined  with  pat- 
ented venturi  mixing  chamber,  are 
compactly  constructed  of  jointless 
bronze  and  are  provided  with  specially 
designed  arrangements  to  allow  scale 
and   dirt   to   pass   out   of   the   air   line. 

The  booster  pump  operates  automat- 
ically to  deliver  or  elevate  a  fluid  any 
required  distance  without  additional 
air.  Pumps  have  low  operating  and 
maintenance  cost  and  have  an  unlimited 
height  of  lift,  the  pump  has  two  cylin- 
ders side  by  side,  provided  with  an 
automatic  switch  which  allows  the  wa- 
ter to  enter  one  cylinder  by  gravity- 
while  it  is  expelled  from  the  other  by 
air  pressure,  then  reverses  the  process 
and  so  on.  An  single  valve  in  the  dis- 
charge line  governs  the  quantity  of 
discharge.  The  pumps  are  recommended 
for  municipalities,  for  contractors  and 
for  use  in  driven  wells  and  may  be 
adopted  to  deep  wells  if  necessary  sub- 
mergence is  not  obtained  and  specially 
designed   tanks  are   used   in  the  wells. 


FAIRFIELD    PORTABLE    UNLOADING  MACHINE 


STERLING      ENGINES      FOR      EMER- 
GENCY   PUMPING 

High  powered  Sterling  gasoline  en- 
gines up  to  300  h.  p.  can  be  furnished 
for  $16  to  $30  per  h.  p.  and  are 
strongly  recommended  as  auxiliaries  to 
steam  and  hydro-electric  power  plants 
to  insure  service  during  breakdowns 
or  other  emergencies.  They  are  self- 
contained  units,  instantly  ready  when 
started  to  assume  full  load,  are  easily 

operated,  occupy  very  little  space,  have     of  the  right  of  way    to  use  convenient 
a  low  maintenance  cost,  can  operate  at      fuel  accessible  readily  in  isolated  spots, 


and  saving  $8  or  $9  in  labor  on  every 
50-ton  car  unloaded,  beside  reducing 
the  idle  time  of  trucks  in  service  dis- 
tributing material   from  the  bin. 

WHEEL    TYPE    OF    P   *    H    EXCAVA- 
TOR 

This  machine,  manufactured  by  the 
Pawling  &  Harnischfeger  Co.,  and  de- 
scribed in  bulletin  IX,  was  designed  for 
use    on    rough    roads,    with    a    narrow 

idth,  so  as  to  occupy  only  a  portion 


\VA\TED — Contractor 

form   partnership   or 

gone    profitable    work. 


Buildrr    to 


INDUSTRIAL  NOTES 


a  low  ma — 

centrifugal   pump   or   generator   speed 
Are  made  with  4,  6  or  8  cylinders,  in- 
tended to  operate  at  800  to  1,500  r.  p.  m. 
They  are  described  in  a  circular  issued 
by  the  Sterling  Engine  Company,  Buf- 
falo, N.  Y.,  which  illustrates  their  ap- 
plication   to    a    number    of    city    water 
works    plants,    where    single    machines 
discharge  up  to  3,000,000  gallons  daily, 
up  to  total  heads  of  125  pounds. 
FAIRFIELD     CAR    UNLOADER 
The   Fairfield   portable   car  unloader 
and  storage  bin.  manufactured  by  the 
Fairfield      Engineering      Company,     is 
adapted     for    unloading,     storing    and 
loading  sand,  gravel,  crushed  stone  or 
coal.     The   regular  equipment   consists 
of   an   eight   horsepower   kerosene   en- 
gine   with    roller    chain    attached    to   a 
bucket  elevator,  provided  with  a  two- 
wheel  steel  truck  and  discharging  into 
a  30-ton  elevated  hopper  bottom  wood- 
en   storage   bin    supported    on    trestles 
with  clearance  for  an  automobile  truck 
to  drive  under  and  be  loaded  by  grav- 
ity  through    two   sliding   plate   valves. 
The    elevator    is    supplied    through    a 
track  feeder  which  consists  of  a  steel 
transverse   trough    installed   below   the 
rails  and  delivering  the  dumped  mate- 
rial to  the  foot  of  the  elevator.     The 
bin    is    of    sectional    construction    and 


The   purchase   of   the   Aetna  Explo- 
sives Company's  properties,  assets  and 
business  by  the  Hercules  Powder  Com- 
and   to   be    so    well   constructed    as   to     pany  has  been  sanctioneci  by  the  Aetna 
avoid  breaking  and  be  able  to  maintain     stockholders.      By    this    purchase    the 


ligh  rate  of  speed  when  working  un- 
der favorable  conditions.  It  is  inter- 
changeable so  as  to  run  on  either  side 
of  the  street,  can  throw  the  spoil  to  one 
side  leaving  the  other  side  clear  for 
traffic  and  is  operated  economically. 

The  engine  is  mounted  on  a  steel 
truck  with  caterpillar  traction  in  front 


Hercules  Company  will  acquire  high 
explosives,  or  .dynamite,  plants  near 
Birmingham.  Ala.,  Emporium,  Pa.,  Sin- 
namahoning,  Pa.,  Ishpeming,  Mich., 
and  Fayville,  111.,  two  black  blasting 
powder  plants,  one  at  Goes  Station, 
Ohio,  and  the  other  near  Birmingham, 
Ala.,  a  plant  for  the  manufacture  of 


under   the    foot   of   the  vertical   frame    blast'jng  caps  ana-  electric  blasting  caps 


having  an  adjustable  double  boom  con 
taining  the  digging  wheel  and  raising 
or  lowering  it  into  the  ditch  as  required. 
The  trench  is  excavated  full  width 
and  depth  at  a  single  progressive  oper- 
ation by  buckets  on  the  periphery  of 
the  digging  wheel  that  automatically 
discharge  into  a  transverse  steel  slot 
conveyor,  depositing  the  soil  alongside 
the  trench.  The  selective  transmission 
permits  three  instantaneous  changes  by 
a     gear     shifting     lever,     besides     the 


at  Port  Ewen.  N.  Y..  and  a  plant  for 
the  manufacture  of  fulminate  of  mer- 
cury, for  use  in  blasting  caps,  at  Pres- 
cott,  Ontario,  Canada. 

With  the  Aetna  Company's  business, 
the  Hercules  Powder  Company  be- 
comes a  much  lareer  factor  in  the  ex- 
plosive business  of  the  United  States, 
is  now  in  a  position  to  compete  for 
business  in  all  parts  of  the  United 
States,  and  will  be  greatly  strength- 
ened in  important  fields  which  have 
hitherto  been  closed  to  it  on  account  of 


changes  obtainable  by  changing  sprock 

ets.     Between  February  1  and  October  freight" rates 

5.  1917,  one  of  the  machines  excavated  hici.t/.el     plant     production 

4  miles   of  6  and   12-inch   water  main  'uninterrupted  by  fire 

trenches  in  wooded  or  frozen  ground  The  plant  of  the  Heltzel  Steel  Form 

with  shale  at  the  bottom,  for  the  water  &  Iron   Company.  Warren.  Ohio,  was 

department    of    Erie,    Pa.      In    gravel,  partly  destroyed  by  fire  on  Thursday, 

which   required  sheeting,   1,620  feet  of  June  2. 

trench  were  excavated  for  a  labor  and  The     steel     fabricating     department 

the  whole   equipment  can' be"  installed     fuel  cost  of  8.2  cents  per  foot  as  com-  suffered    mostly    from    the    damage— 

and  removed  under  ordinary  conditions     pared   with   a   cost   of   36.08   cents   for  shipments  of  steel   forms  having  been 

for  $50.     With  it  one  man  can  unload     hand  work  and  backfilling.                   _  made  a  short  time  after  the  fire.     This 

30  to  40  tons  of  material  in  1%  hours,        Another   machine   excavated   a  daily  department  has  continued  operation  al- 

taking  the  place  of  a  large  gang  of  men     average  of  832  linear  feet  of  telephone  most  uninterruptedly  since  the  fire. 


June.  25,  1921 
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Truscon    Tunnel    Liner    Plates.    Seven-Mile    Road    and    Gratiot    Ave.    Sewers,    Detroit,    Michigan. 
Outside  diameter  of  sewers.   12  ft.   to  13  ft.  8   in. 

Truscon  Tunnel  Liner  Plates 


The  modern  method  of  tunneling  under  ground 
is  to  use  pressed  steel  liner  plates  to  support 
the  earth.  These  liner  plates  consist  of  flanged 
sections  which  are  bolted  together,  making  a 
continuous  rigid  shell  which  can  be  carried 
forward  a  considerable  distance  in  advance  of 
the  masonry.  They  are  equally  satisfactory  if 
used  with  brick  or  concrete.  Removable  steel 
forms  can  be  used  for  the  inner  face  of  the 
tunnel. 

Safety  to  the  workers  is  assured  by  providing 
this  rigid  steel  lining.  Convenience  and  econ- 
omy,  together  with  saving  in   shoring,   result 


from  the  small-sized  sections  and  the  rigid 
continuity  secured  by  bolting  these  sections  to- 
gether. The  entire  construction  is  speeded  be- 
cause of  the  simplicity  in  using  plates  and  the 
fact  that  the  tunnelers  can  keep  in  advance  of 
the  construction  forces. 

The  Truscon  Steel  Co.  has  unusual  facilities 
for  making  Steel  Tunnel  Liner  Plates,  as  well 
as  a  wide  variety  of  steel  forms.  Our  equip- 
ment of  presses  is  large  and  our  shops  for  die- 
making  unexcelled.  When  figuring  your  next 
sewer  job  get  in  touch  with  us  and  let  us  quote 
you  prices  on  Truscon  Forms  and  Truscon 
Liner  Plates. 


♦     Truscon  Steel  Company 

LYoungstown,  Ohio 
Warehouses  and  Sales  Offices  in  Priocpal  Ciities 


PUBLIC      WORKS 


Vol.  50,  No.  26 


Heltzel   Steel  Road  Forms 
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"Facts,  not  Sales  Arguments,  prove  an  article  worthy  of  your  serious  consideration." 

It's  a  fact — G.  H.  Katterjohn  &  Son,  Contractors,   Paducah,  Kentucky,  will  use  this  year  the 
same  HELTZEL  STEEL  FORMS  purchased  13  years  ago. 

That's  why  we  say  HELTZEL  STEEL  FORMS  are  Durable,  Practical  and  Dependable. 

Further,  by  using  HELTZEL  STEEL  FORMS  you  are  assured  of  a  minimum  repair  expense 
bill  at  the  end  of  the  season. 

"Simply  made — Simply  laid." 

The  Heltzel  Steel  Form  and  Iron  Company 

WARREN  -  -  OHIO 


American  Bridge  Company 

Hupsox  Terminal-30  Church  Street,  New\ork 

(\Manuracturers  or  Steel  Structures  of  all  classes 
particularly  BRIDGES  and  BuiLt>INGS 


;o 


Sales  Offices 


.     .      30  Church  Street 

.     .     .       Widcna  BuilMng 

John  Hancock  Building 

Continental  Trust  Building 

.     .     .      Frkk  Building 

.  Marine  National  Bank. 

Union  Trust  Building 

Atlanta,  Ga "...    Candler  Building 

Cleveland.  Ohio    ■  .      .     Guardian  Building 

Detroit,  Mich.      '.      Beecher  Ave:  &  M.-  C.  R.  R' 
CHICAGO,  ILL.    .       208  South  La  Salle  Street 


NEW  YORK,  N.  Y. 
Philadelphia,  Pa.      .\ 
(Boston,  Mass.      .   .  . 
(Baltimore,  Md.    .    '. 

PITTSBURGH;  PA. 

(Buffalo,  N.  Y. 
Cincinnati,  Ohio  . 


St.  Louis.  Mo. .    .      Third  National  Bank  Building 
Denver,  Colo.  First  National  Bank  Building 

Salt  Lake  City,  Utah   .     .  Walker  Bank  Building 

■  Dululh,  Minn Woloin  Building 

Stimntapoli*.  Minn.  .     .  7th  Ave.  S  2nd  St.,  S.  E. 

Pacific  Coast  Representative: 

U.S.  Steel  Products  Co.  ^Pacific  Coast  DepL 

San  Francisco,  Cat.      ....       Riallo  Building 

Portland,  Ore.  .     .      Selling  Building 

Seattle,  Wash.         .     4th' Ave.  So.,  Cor.  Conn.  Si- 


Export  Representative:  United  Slates  Steel  Products  Co.,  30  Church  St.,  N:  Y. 


1 1     i  .    .'.-,,   1981 
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A  Mixer 

for  the 
Road  Contractor 


'The  Standard"  Special  Street  Paving  Mixer 


A  medium  sized  machine,  at  a  real  low  price,  well  adapted  to  the  average 
road  job.     It  has  a  capacity  of   l  l  cubic  feel  of  unmixed  or  1"  cubic 

feet  of  mixer  material  per  hatch. 

THE  UTMOST  VALUE  FOR  FOUR  INVESTMENT 
It  reduces  the  time,  effort  and  expense  involved  in  ever)-  operation  that 
enters  into  the  mixing  of  concrete.     Especially  adapted  for  all  kinds 
of  road  and  street   work,  including  the  laying  of  sidewalks,  curbs  and 
gutters. 

Catalan  ti''"  be  sent  upon  request. 
Ask  for  catalo<j  No.  63 

The  Standard  Scale  &  Supply  Co. 

PITTSBURGH.   1631    Liberty  Ave. 
NEW   YORK,   1-15  Chambers  St.  CHICAGO,    163-171    N.    May    St. 

PHILADELPHIA.  523  Arch  St.  CLEVELAND.    1547    Columbus    Rd 

BALTIMORE.    409    N.    Gay    St. 


Make  the  Whole  Road   From 
Ditch    to   Crown  As  You   Go 

With    /fSl 


PERFECT   ROAD  MAKER 


Cleans  out  side  ditches,  fills  ruts  and  low  places,  and 
grades  dirt  to  center  of  road  at  the  same  operation. 
Leaves  the  road  about  as  smooth  and  hard  as  an 
>;ak  floor.  A  few  trips  each  way — often  one — makes 
the  road  complete  from  ditch  to  crown.  Eliminates 
half  the  labor  of  road  grading.  Cuts  costs  right  in 
two.  Operates  with  horses  or  tractor.  5  or  7  ft. 
Mules  with  8  ft.  steel  plated  extension.  Adjustable 
lor  narfOW  6l  wide  mads.      Write  for.   printed  matter. 

Sold  on   10  days"  trial 

Owensborov Ditcher  &  Grader  Co.,  Inc. 


"Cutting    a    Road    Through    the    Fields"' 


3Box  700 


Owensboro,  Ky. 
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GOLD 
PATCH 


Maintenance  Our  Specialty 

HEADLEY  GOOD  ROADS  CO. 


franklin  Trust  Buildi 
Philadelphia,  Pa. 


ASPHALT 

AND 

ROAD  OIL 


Asphalt  paving 

PLANTS  ALL.  KINDS 

PORTABLE  DRYERS 

PORTABLE  KETTLES 
FIRE  WAGONS,  ETC. 
THE  HETHERINGTON  PLANTS 


H 


HERINGTON  &  BERNER 


INDIANAPOLIS,  INDIANA,  U.S.A. 


JAEGER  MIXERS- a  mix  a  minute 


FOURTEEN   DIFFERENT  OUTFITS 


THREE  DIFFERENT  SIZES 


THE  JAEGER  MACHINE  CO.,    400  DUBLIN  AVE.,  COLUMBUS,  OHIO 


ETNYRE      , 

MOTOR  DRIVEN  STREET  FLUSHERS 

are  reliable  and  efficient,  and  reduce  the  cost  of  street  clean- 
ing to  the  minimum. 

We  furnish  complete  Motor  Truck  Flushers,  Sprinklers  or 
Oilers  in  any  desired  capacity,  or  Units  only  for  mounting 
on   any   make  of   chassis. 

Write  for  detailed  information 

E.  D.  ETNYRE  &  COMPANY 

OREGON,    ILLINOIS 

Manufacturers   of   Horse   Drawn   and    Motor    Driven 
Flushers,   Sprinklers   and    Oilers 

Tandem  Paving  Roller. 

Having    its    front    and    rear 

» Seels     exactly      the      same 

width,      its      weight      placed 

principally  on  the  large  roll 

and     its     steering 

wheel    divided 

with  sections,  this 

roller    will     prove 

a  money-maker  for 


r>halt  or  brick 
.lavements  or  low 
crowned  macadam 
roads.      Write    for 

catalog. 


The  Wyckoft   Pipe  &   Creosoting  Co..   Inc. 

GENERAL    CREOSOTERS— ESTABLISHED    1881 
Creosoted    Wood    Block,    Conduit,    Cross-Anns,    Anchor    Blocks, 
Poles,    Cross-Ties,    Piling,    Wharf    Timbers,    Bridge    Timbers, 
Lumber,    etc.,    Water    Pipe,    Steam    Pipe    Casings,    Liquor    Log. 

Main  Office :  17  East  42nd  St.,  New  York,  N.Y. 

Factory:    Portsmouth,   Virginia 


Every  Erie  Roller 
18  guaranteed  for 
a     period     of    five 


„!perfect  work- 
manship of  any 
kind 


ERIE  MACHINE  SHOPS 

ERIE  PENNSYLVANIA  i 


Hard  Top  Highways — Armor  Plate  Roads 

jUijJ       ITT  The  Best  Surface 

jiSJibtbsJoSt  For  Long  Service 


Willite  Road  Construction  Co.  of  America 

51  Chambers  St.,  New  York  City 


SAVE  TIME 
AND  LABOR 

By  purchasing  the 
Dependable 

O.  S.   Locomotive 
Crane 

for  handling  your  ma- 
terial. We  equip  them 
with  various  automatic 
devices  for  the  econom- 
ical handling  of  mate- 
rial. 

Write  for  details. 

Orton  &  Stelnbrenner  Co. 

Chicago,  ill. 

Factory:      Huntington.     lad. 
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Keep  Your  Equipment 
Up  to  Date 

A  "man  with  the  hoe"  was  the  original  con- 
crete mixer. 

You  wouldn't  think  of  using  such  methods 
now;  modern,  efficient  methods  are  necessary 
if  your  business  is  to  show  a  profit. 

Giant  Mixers  represent  the  last  word  in  con- 
crete mixing  machinery.  They  put  efficiency 
in  your  work  and  dollars  in  vour  pocket. 

There  arc  no  useless  attachments  on  Giant 
Mixers  in  add  complications  without  increas- 
ing the  output.  Giant  Mixers  arc  made  to  mix 
concrete,  quickly  and  economically 

Send  today  for  the  Giant  catalog.  You 
will  find  a  mixer  that  exactly  suits  your 
needs  in  the  Giant  line,  and  at  a  price 
that  will  save  you  money. 

JUDY  MANUFACTURING  CO. 

Box  689-A  Centerville,  Iowa 


Distritmtors: 


la,, 


it    <*     Sc 


imii    Chestnut    St.,   Philadelphia,   Pa. 
25  Church  St..  New  l  ..rk  <  n> 
<luirlr.UKl-INt.is   Co.,    r.os    Mutual    111.1k ., 
Kanaaa  City,  Mo. 

St.     I N    Bridge    A     Supply    <„..    l'ris.o 

Bids,,    St.    Louis,  Ho. 
The  Clarence  1..  Boyd  Co..  Guthrie,  Okln. 
Palrbauks-lHorse  *   Co.,   Denver,  Colo. 


Si 


Service 
tlons       throuffl 
out        the       Ne 

Bngland     an 

Middle      All:. nil 

States.  M  a.l 
d  1  s  t  r  1  b  u  t 
Ing  warehou 
at    Philadelphia 


AUSTIN  MOTOR  ROLLER 


100%  DIVIDENDS 

In  Service  and  Satisfaction 


AUSTIN  ROLLERS  haven't 
joined  the  ranks  of  the  invest- 
ments that  pass  dividends  in  hard 
times,  and  they  never  will. 

On  the  job  every  minute  and  staying  there 

for  years,  they  are  a  sure  source  ot  constant 
satisfaction  and  profit  to  contractor  or  public 
official. 

An  Austin  Roller  is  better  than  the  he-t 
bond  on  earth  as  a  guarantee  that  your  work 
will  he  done  on  time  and  done  right. 

Three-wheeled  Rollers  in  two  types — Motor 
and  Steam — with  or  without  Scarifier  Attach- 
ment— and  in  five  sizes.  Satisfy  all  require- 
ments and  suit  all   taste-. 

Four  sizes  of  Tandem  Rollers,  hut  only  the  Mo- 
tor type  which  lias  proved  to  be  in  a  class  by  itself. 

)  our  ropy  of  tin-  \eu  Instill  Roller  Catalog, 
just  off  the  press,  will  be  on  its  way  within  on  hour 
of  the  time  your  request  reaches  us. 

Ii's  worth  asking  for. 

The  Austin -Western  Road 
Machinery  Co. 


All. any 

Atlanta 

Billings 

Col  u  in  bus 

Dallas 

Boston 

Denv. 

Jackson 


CHICAGO 

n,-eles 
Nashville 
New  Orleans 
New  York 
.  iklahoma  Cltv 
Philadelphia 
Pittsburgh 


Cortland 
Richmond 
St.   Paul 
San    Francisco 
salt   Lake  City 

Wahoo 


ALLIED  MACHINERY   COHPANTf  OF  AMERICA  < 
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Fleet  of  Trucks,  All  Equipped  with  Standard  Steel  Dump  Bodies.  Used  by   J.    E.   Kathyrn    &    Co.,    Kansas   City,    Mo.,    (or   Road    Work   in    Jackson 

County,   Missouri 

J.  E.  Kathyrn  &  Company 
Recommends  Standard  Bodies 


J.  E.  Kathyrn  and  Company,  Kansas  City,  Mo., 
are  among  the  many  large  contracting  firms  that 
are  demonstrating  the  unequaied  performance, 
durability  and  economy  of  Standard  Steel  Dump 
Bodies  on  road  work  and  other  types  of  construc- 
tion. 

"The  operation  of  Standard  Steel  Dump  Bodies 
is    satisfactory    in    every    respect,"   says    Mr.    J.    E. 


Kathyrn,  president.  "In  road  work,  as  well  as 
other  work,  Standard  Bodies  stand  up  and  are  al- 
ways ready  to  do  a  day's  work.  This  is  what  makes 
heavy  hauling  more  profitable.  ' 

We  have  a  complete  line  of  Standard  Steel  Dump 
Bodies  ready  to  ship,  and  also  make  bodies  to 
specifications  for  special  uses.  Send  name  a".d  ad- 
dress— a  card  will  do — for  the  new  Standard  Cata- 
logue and  price  lists. 


STANDARD  STEEL  WORKS 


1732  Tracy  Avenue 


Kansas  City,  Mo. 


Standard  Steel  Dump  Bodies 
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STATE 
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Concrete  Bridge  Construction' 

Standard  and  special  methods,  operations  and  plants  for  building  substruc- 
ture and  superstructure  of  slab,  girder,  and  arch  spans,  for  highway  and  rail- 
road traffic.  The  storing  and  handling  of  aggregate  and  cement;  mixing, 
conveying,  and  placing  concrete:  construction  of  forms  and  falsework ;  strik- 
ing arch  centers;  finisbing  concrete  surfaces;  making,  transporting,  and  as- 
sembling pre-cast  members  ;  erecting,  shifting  and  adjusting  steel  truss  centers 


Up  to  a  maximum  of  about  30  feet  for  railroad 
service,  and  40  or  50  feet  for  highway  service, 
concrete  bridges  may  be  mack-  with  flat  slabs  or 
reinforced  concrete  girders,  but  above  those  spans 
they  must  either  be  hinged  or  hingeless  arches, 
and  may  have  full  barrel  vaults  or  multiple  ribs. 
All  arch  spans  either  have  solid  longitudinal, 
spandril  walls  retaining  a  solid  fill  over  the 
haunches  up  to  the  level  of  the  crown  or  else 
they  have  a  solid  reinforced  concrete  floor  slab 
supported  on  concrete  girders  carried  by  spandril 
posts,  or  by  spandril  arches. 

The  construction  of  concrete  arch  spans  is  di- 
visible into  five  different  operations,  that  of  the 
substructure,  the  arch,  or  ribs,  the  spandril  work. 
the  floor  and  parapet  or  handrail.  The  necessity 
for  very  satisfactory  and  reliable  foundations  is 
so  great  that  arches  arc  not  generally  selected  in 
cases  where  it  is  foreseen  that  great  difficulties 
will  be  encountered  in  the  foundations. 

SUBSTRUCTURE 

Ordinarily  the  foundations  should  be  carried  to 
rock  or  very  satisfactory  hard  stratum  ;  should 
not  be  exposed  to  scour,  disturbance  by  adjacent 
subsequent  operations,  and  the  footing  should  be 
proportioned  for  moderate  loads  on  prepared  sur- 
faces that  should  be  inspected  and  concreted  in 
the  dry.  They  are  made  with  the  usual  methods 
for  mass  concrete  in  open  dryland  pits,  but  where 
they  are  made  in  quicksand  in  very  wet  soil  or  in 
the  river  bed  they  generally  require  to  be  built  in 
cofferdams  or,  under  extreme  conditions,  by 
pneumatic  caisson  method.  They  sometimes  have 
pile  footings,  but  these  are  undesirable  if  they  can 
be  avoided. 

Generally  these  piers  are  built  with  mass  con- 
crete without  reinforcement,  but  sometimes  the 
abutments   and    the    wing    walls   connected    with 


•Abstract  of  lecture  illustrated  bj  50  stereoptlcon  slides  of 
methods,  equipment  and  details  delivered  to  the  Junior  and 
Senior  classes  in  Civil  Engineering  at  Cornell  University. 
May  23.  bj  Frank  w.  Skinner,  consulting  engineer,  associate 
editor,    PUBLIC   WORKS. 


them  are  reinforced  or  have  reinforced  extended 
footings.  Usually  the  purs  and  abutments  are 
built  up  several  feet  above  the  spring  line  and 
the  ends  of  the  arch  spans  are  made  integral  with 
the  substructure  mass  so  that  the  curved  portions 
overhang  the  vertical  or  battered  faces  of  the 
piers,  forming  "umbrella"  tops  in  which  rein- 
forcement bars  are  generally  imbedded  to  bond 
with  the  arch  ribs,  so  the  construction  joint  thus 
becomes  a  sort  of  false  skewback,  the  real  skew- 
back  joint  being  provided  at  the  theoretical  inter- 
section of  the  arch  with   the  pier. 

The  construction  of  the  cofferdams,  unwater- 
ing  them  and  bracing  them  are  important  fea- 
tures  that   are   considered  in  another   lecture. 

CONCRETE    MIXING    AND    HANDLING 

Concrete  for  the  piers  and  their  footings  should 
conform  to  standard  requirements  for  ordinary 
mass  concrete.  The  storing,  mixing,  conveying 
and  distributing  plants  should  generally  be  so  de- 
signed and  arranged  as  to  be  equally  convenient 
and  efficient  for  handling  the  concrete  of  the  su- 
perstructure, including  all  of  the  five  subdivisions 
of  the  bridge.  A  sufficient  storage  for  aggregate 
and  cement  should  be  provided  to  last  for  several 
days  and  cover  any  possible  interruption  of  de- 
livery and  as  much  as  possible  the  aggregate 
should  be  handled  by  gravity  alone  from  the  time- 
it  is  unloaded  to  the  time  it  emerges  from  the 
mixer. 

This  can  sometimes  be  accomplished  by  deliv- 
ery of  materials  at  road  level  or  above,  or  by  the 
installation  of  equipment  on  a  side  hill  which  may 
locate  the  concrete  mixer  below  the  level  if  re- 
quiring hoisting,  which  may  thus  be  all  concen- 
trated at  one  point.  Sometimes  the  materials  can 
be  unloaded  from  dump  cars,  but  often  it  is  neces- 
sary to  provide  clam-shell  buckets  or  equivalent 
means  of  unloading  them  and  sometimes  convey- 
ing S3  stems  to  distribute  to  the  bins.  For  large 
jobs  the  concrete  can  be  more  advantageously 
mixed  in  two  or  more  small   mixers  than  in  one 
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very  large  one,  an  economy  being  thus  effected 
and  opportunity  being  provided  for  repairs  and 
reduced  service. 

The  mixer  discharges  directly  into  buckets, 
dump  cars  or  loading  hoppers  serving  the  former. 
Under  specially  favorable  circumstances  the  con- 
crete may  be  spouted  from  the  loading  hopper  di- 
rectly to  position  for  parts  of  the  substructure, 
but  generally  it  will  have  to  be  delivered  to  buck- 
ets handled  by  derricks  or  cabfeways  or  on  flat 
cars  on  service  tracks  paralleling  the  bridge  axis, 
or  may  be  delivered  directly  to  dump  cars  on 
the  same  tracks,  which  can  discharge  directly 
through  chutes  into  the  pier  forms  or  in  some 
circumstances  into  the  forms  for  the  super- 
structure. 

If  buckets  are  used  they  must  be  handled  by 
derricks  or  cableways  or  by  a  locomotive  crane 
also  traveling  on  the  service  track.  For  one  or 
two  short  spans  under  favorable  conditions  the 
entire  work  may  consist  of  excavating  for  foun- 
dations, building  forms,  receiving,  storing,  mix- 
ing aggregate  and  putting  it  in  place,  and  it  may 
be  handled  by  one  or  two  stationary  derricks, 
which,  under  some  circumstances,  are  probably 
a  more  advantageous  kind  of  plant. 

CONCRETING  IN  LONGITUDINAL  HALVES 

Sometimes  a  long  existing  bridge  is  replaced 
by  a  series  of  concrete  arch  spans  adjacent  to 
and  parallel  with  it,  or  occupying  the  same  site, 
in  which  case  it  is  frequently  customary  to  build 
the  new  bridge  of  ample  width  and  to  construct  it 
in  successive  longitudinal  halves,  the  first  one  be- 
ing built  adjacent  to  the  old  one  while  the  latter  is 
in  service,  after  which  the  traffic  is  transferred 
to  the  half  of  the  new  structure,  the  old  structure 
removed  and  the  new  structure  completed  in  its 
place.  This  system  also  provides  for  the  whole 
or  partial  use  of  the  old  span  for  the  building  of 
the  first  half  of  the  new  span  and  the  latter  for 
building  the  second  half.  Frequently  if  the  traf- 
fic is  heavy  it  is  impossible  to  install  or  operate 
complete  facilities  for  material  handling  equip- 
ment entirely  outside  the  limit  of  the  new  bridge 
and  some  of  the  construction  plant  is  located  on 
or  over  the  bridge  itself. 

SLAB    AND    GIRDER    SPANS 

When  short  span  superstructures  consist  sim- 
ply of  floor  slabs  or  are  a  combination  of  concrete 
slabs  and  reinforced  concrete  girders,  they  may 
be  built  integral  with  the  substructure  and  con- 
-reted  in  forms  built  at  the  site  or,  as  is  frequently 
the  case,  especially  in  railroad  work  and  in  the 
elimination  of  grade  crossings  where  there  are  a 
large  number  of  duplicate  spans  to  be  built,  the 
floor  slabs  or  the  slabs  and  girders  are  pre-cast 
in  the  contractor's  remote  yard,  and  erected  on 
the  finished  substructure. 

Where  there  are  a  large  number  of  short  spans 
in  one  location,  as  in  long  viaducts,  and  in  cases 
where  there  is  very  little  clearance  for  heavy  traf- 
fic that  must  be  maintained,  as  in  new  city  and 
town  bridges  provided  for  the  elimination  of 
grade  crossings,  economy  or  rapidity  or  safety  is 
sometimes  promoted  by  making  the  structure 
wholly  or  partly  of  precast  units  which  generally 
include  the  floor  platform  and  sometimes  the  sub- 


structure. In  the  latter  case  piers  are  replaced  by 
vertical  or  inclined  posts  or  transverse  bents  made 
monolithic  or  in  separate  pieces  joined  with  field 
connections,  usually  some  type  of  mortise  and 
tennon  or  doweled  joint,  and  generally  grouted. 
They  are  also  usually  provided  with  knee  braces, 
cast  integral  with  the  vertical  members. 

Pre-cast  bridge  members  are  almost  always 
concreted  in  simple  forms  on  a  horizontal  plane, 
which  are  often  arranged  so  that  the  forms  can 
be  stripped  from  the  sides  and  used  over  and  over 
again  while  the  members  themselves  remain  to 
season  undisturbed  on  their  own  original  supports 
until  they  are  strong  enough  to  be  handled.  Such 
members  and  especially  floor  slabs  and  straight 
beams  and  girders  are  likely  to  be  built  in  two  or 
more  tiers,  separated  by  heavy  building  paper  or 
its  equivalent,  thus  elimininating  bottom  pieces 
to  the  successive  forms,  and  requiring  only  verti- 
cal extensions  on  their  sides  to  receive  new  sets 
of  members. 

As  it  is  impossible  to  handle  the  members  with- 
out producing  temporary  stresses  different  from 
those  in  the  structure  in  service  great  care  is  taken 
to  provide  complete  rules  and  regulations  for 
handling  them,  and  usually  attachments  are  pro- 
vided to  insure  the  hoisting  tackle's  being  attached 
at  the  proper  points  and  if  necessary  special  re- 
inforcement bars  are  put  in  to  provide  against 
temporary  bending  stresses  that  might  produce 
tensions  in  members  otherwise  exposed  only  to 
compression. 

The  weight  and  dimensions  of  the  cast  iron 
members  vary  greatly  from  light  struts  or  trans- 
verse bents  perhaps  only  10  or  15  feet  long  to 
girders  or  thick  slabs  that  may  weigh  up  to  60 
tons  or  even  more. 

The  most  numerous  kinds  of  pre-cast  units  are 
plain,  flat,  floor  slabs  that  may  be  of  uniform  thick- 
ness of  10  to  20  inches  and  lengths  of  10  to  30 
feet.  They  are  generally  made  in  several  longi- 
tudinal sections,  together  forming  the  full  width 
of  the  floor  with  special  sections  under  the  rails 
and  to  form  the  parapets  and  curbs  enclosing 
the  track  ballast.  Such  members  are  very  simple 
and  easily  cast,  weigh  from  10  to  60  tons,  and 
are  generally  handled  on  flat  cars  from  which 
they  are  unloaded  at  the  casting  yards  and  at  the 
site  by  some  type  of  derrick  car,  gallows  frame, 
gantry,  or  their  equivalent.  They  may,  however, 
be  handled  by  one  or  more  derrick  booms  or  trav- 
elers similar  to  those  used  for  steel  bridge  erec- 
tion, sometimes  with  an  overhang  reaching  in  ad- 
vance, which  are  convenient  for  building  trans- 
verse bents  of  the  substructure. 

As  the  different  members  of  the  substructure 
and  superstructure  only  require  to  be  held  in  po- 
sition until  the  joints  are  made  and  grouted,  the 
erection  may  be  very  rapid  and  the  structure 
quickly  completed  and  opened  to  traffic,  thus 
causing  a  minimum  of  obstruction  or  delay  and 
avoiding  the  difficulties  of  form  work,  obstruc- 
tion and  long  waiting  for  concrete  cast  in  place. 

CONCRETING   AND   ERECTING   PRE-CAST   FLOOR   SLAB   SPANS, 

Iii  recent  work  of  the  Chicago  &  Northwestern 
Railroad  Company,  the  substructures  for  short 
spans  at  street  crossings  have  been  concreted  in 
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place  and  the  superstructures  have  consisted  of 
thick  reinforced  floor  slabs  pre-cast  at  the  central 
material  yard  in  Chicago  and  transported,  some- 
times a  considerable  distance,  to  the  bride. 

At  the  yard  there  are  eight  8  x  30- foot  adjust- 
able concrete  casting  decks  on  timber  platforms 
that  can  be  leveled  to  compensate  for  settlement 
under  the  heavy  loads.  A  single  slab  was  cast  on 
each  deck,  and  after  it  was  two  weeks  old  was 
lifted  by  a  derrick  and  set  aside  to  cure  six  weeks 
longer  before  transporting  to  the  bridge  site  The 
slabs  were  generally  handled  by  150-ton  wrecking 
cranes,  which  loaded  and  unloaded  them  to  and 
from  the  standard  flat  cars  on  which  they  were 
transported. 

The  two-track  American  Avenue  bridge,  at 
Carrollville,  Wis.,  has  a  24-foot  span,  made  with 
slabs  28  feet  long  that  weigh  36  tons  each.  The 
pair  of  slabs  for  the  first  track  were  brought  in  on 
a  service  trestle  alongside,  and  after  they  were  set 
in  position  the  track  was  shifted  to  them,  the 
trestle  removed,  and  the  other  slabs  brought  in 
on  the  new  track  and  placed  alongside,  complet- 
ing the  bridge. 

The  slabs  for  the  28-foot  three-track  span  at 
Lifts  avenue,  Chicago,  were  35  feet  long,  weighed 
from  53  to  60  tons  each,  and  were  handled  by  two 
150-ton  wrecking  cranes,  because  the  booms  of 
the  latter  were  not  long  enough  for  a  single  ma- 
chine to  do  the  work.  The  advantage  of  using 
pre-cast  slabs  was  shown  by  the  fact  that  only 
40  minutes  were  required  to  place  the  six  slabs 
required  for  the  structure,  remove  the  falsework 
and  restore  the  railroad  track  on  the  bridge,  ready 
for  traffic. 

ARCH    BARRELS    AND    RIBS 

Arch  spans  are  almost  invariably  cast  in  place 
in  simple  forms  in  which  the  bottom  part  is  vir- 
tually composed  of  the  transverse  horizontal 
lagging  conforming  to  the  curve  of  the  finished 
intrados.  The  lagging  is  generally  supported  on 
multiple  ribs  in  longitudinal  planes.  For  short 
spans,  concreted  on  wooden  falsework,  the  ribs, 
or  at  least  their  upper  parts,  are  formed  generally 
by  scarf  boards  consisting  of  two  or  three  thick- 
nesses of  planks  with  their  outer  edges  cut  to  the 
required  curve  and  their  lower  edges  straight 
forming  chords  of  the  arc.  The  members  may  be 
supported  directly  on  beams,  columns  or  struts 
or  they  may  form  the  top  chords  of  the  trusses, 
usually  of  full  spans  with  their  bottom  chords 
supported  at  the  spring  line  at  the  ends  and  per- 
haps at  intermediate  points  also  on  pile  or  trestle 
bents  or  on  crib  work.  Such  supports  are  used 
chiefly  for  moderate  length  spans  and  occasionally 
for  longer  spans  where  there  is  only  one  to  be 
erected  at  the  site. 

When  there  is  no  objection  to  obstructing  the 
ground,  ordinary  falsework  is  likely  to  be  conve- 
nient and  economical,  but  if  the  span  is  very  high, 
or  navigation  must  be  maintained  under  it  or  if 
the  bottom  is  bad,  or  the  water  very  swift,  the 
centering  is  generally  supported  on  the  permanent 
substructure  itself,  or  on  special  falsework  at  the 
ends  of  the  spans  or  sometimes  on  bents,  or  cribs. 
at  points  subdividing  it.  In  any  event,  the  direct 
support  for  the  arch,  which  is  called  the  centcriui;. 


ERECTING      "  -Ti  IN       11.'  -       WITH      r 

WRECKING   CRANES   AT    I. Ill's   ST.,   CHI( 

must  always  be  made  entirely  separate  from  the 
falsework  or  equivalent  substructure  so  that  it 
may  be  easily  lowered  to  clear  it  from  the  arch 
after  the  latter  has  become  strong  enough  to  be 
self-supporting.  'I  his  operation  is  called  •■striking 
the  center."  and  is  usually  accomplished  bv  means 
of   wedges,    sand   boxes,   or   sometime^   jacks   or 


REMOVING     FALSEWORK     PREPARATORY     TO     ERECT- 
ING   36-TON    PRECAST    IT. :    SLABS    ON    SUB- 
STRUCTURE <>F  CARROLLVILLE   BRIDGE 

il  methods.  In  the  great  Walnut  Lane  span, 
Fairmont  Park,  the  heavy,  high  falsework  timber 
was  kept  saturated  with  water  during  the  con- 
creting of  the  arch  ring  and  when  that  was  coni- 
leted  was  allowed  to  dry  out  while  the  concrete 
was  curing,  thus  gradually  shrinking  away  and 
automatically  striking  the  center. 
(  To  Be  Continued) 
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Designing  Improvements  in  Toledo  Sewers 

Calculating  volume  of  storm  water.     Storm  water  regulators  for  connection 
with  intercepting  sewers.  The  sewage  pumping  plant,  screens  and  outfall  sewer. 


Storm  Water  Allowances. — A  study  of  the  rain- 
fall records  at  Toledo  showed  that  rain  falls  ap- 
proximately 000  hours  during  the  year,  but  that 
for  only  200  hours  of  this  time  does  the  rate  of 
precipitation  exceed  .02  inch  per  hour.  Because 
of  the  large  flow  in  the  Maumee  river  and  its 
consequent  large  diluting  factor,  no  provision  has 
been  made  in  the  intercepting  sewers  for  storm 
water  run-off  from  combined  districts  with  out- 
falls discharging  into  that  stream.  In  the 
case  of  combined  sewers  discharging  into 
the  two  creeks,  provision  has  been  made  in  the  in- 
tercepting sewers  for  carrying,  in  addition  to  the 
future  maximum  dry-weather  flow,  run-off  from 
precipitations  that  do  not  exceed  .02  inches  of 
rainfall  per  hour.  This,  it  is  believed,  will  per- 
mit the  intercepting  sewers  to  receive  all  of  the 
first  flow  of  the  sewer  which  is  polluted  with 
sewage  solids  which  had  previously  been  depos- 
ited in  the  sewer  inverts.  In  providing  for  this 
amount  of  storm  water  run-off  it  is  assumed  that 
the  run-off  from  residential  areas  is  30  per  cent 
of  the  rainfall  and  from  densely  built  up  areas  is 
70  per  cent.  It  is  proposed,  as  previously  stated, 
that  future  sewerage  shall  be  on  the  separate  sys- 
tem and  that  only  30  per  cent  of  the  total  drain- 
age area  will  be  served  by  sewers  on  the  com- 
bined plan,  and  therefore  provision  for  this  run- 
off was  made  for  only  this  percentage  of  the  total 
area. 

STORM     WATER    REGULATORS 

Plans  were  prepared  for  storm  water  regula- 
tors or  regulating  devices  to  divert  from  the  in- 
tercepting sewers  all  storm  flow  in  excess  of  the 
estimated  dry-weather  flow  plus  the  storm  water 
run-off  due  to  a  precipitation  of  .02  inch  per 
hour  on  the  drainage  areas  served  by  combined 
sewers. 

Adjustment  may  be  made  so  that  when  storms 
take  place  at  times  other  than  those  of  maximum 
dry-weather  flow  during  the  earlier  years  of  oper- 
ation, it  will  not  be  necessary  to  take  more  than 
the  estimated  dry-weather  flow  plus  the  storm 
water  allowance.  Under  the  most  extreme  con- 
ditions, the  storm  sewage  will  carry  dry-weather 
sewage  pollution  into  the  river  not  more  than 
600  hours  a  year  and  into  the  creeks  not  more 
than  200  hours.  The  regulating  devices  were  de- 
signed so  as  to  control  the  flow  into  the  inter- 
cepting sewer  not  only  in  time  of  storm  but  also 
should  the  outlets  of  the  existing  combined  sew- 
ers be  partly  or  wholly  submerged  due  to  back- 
water from  the  streams  at  times  of  freshets,  ice 
gorges  and  the  like. 

Two  types  of  mechanical  regulating  devices 
were  designed,  a  (lap  gate  type  for  small  flows 
and  a  revolving  or  swing  type  for  large  flows.  The 
*(  otttinu  il  from  page  522 


regulating  chambers  consist  of  three  distinct  com- 
partments— a  weir  compartment,  a  gate  compart- 
ment and  a  float  compartment.  The  first  replaces 
the  existing  sewer  and  contains  a  diverting  weir, 
the  crest  of  which  is  at  the  elevations  to  which  the 
future  maximum  flow  to  be  diverted  will  rise. 
The  gate  compartment  contains  the  mechanical 
equipment  and  is  connected  with  the  weir  com- 
partment through  a  cast  iron  orifice.  The  float 
compartment  contains  the  float  for  operating  the 
gate  and  is  connected  with  the  weir  compartment 
by  means  of  a  4-inch  cast  iron  pipe. 

The  flap  gate  type  is  a  modification  of  the 
Gibbey  foundry  type.  The  revolving  or  swinging 
type  gate  has  a  face  formed  to  an  arc  of  a  circle 
and  revolves  about  a  shaft  which  extends  through 
the  wall  between  the  gate  and  float  compartment. 
Under  normal  conditions  the  weight  of  the  float 
holds  the  gate  open  and  the  weir  diverts  the 
flow  from  the  combined  sewer  through  the  orifice 
and  channel  in  the  gate  compartment  to  the  in- 
tercepting sewer.  If  the  level  of  the  sewage  rises 
because  of  storm  water  or  of  backwater  from  the 
stream,  the  float  rises  and  causes  the  gate  to  cover 
a  part  of  the  orifice.  The  orifice  is  rectangular  in 
shape  and  so  placed  that  if  the  head  increases 
0.1  of  a  foot  the  area  of  opening  is  decreased  so 
much  that  even  with  the  increased  head  the  quan- 
tity passing  through  is  less  than  when  the  gate 
was  completely  open  and  the  level  of  the  sewage 
was  at  the  weir  crest.  If  the  sewage  continues  to 
rise,  the  gate  completely  closes  the  opening  and 
no  discharge  to  the  intercepting  sewer  takes 
place.  Adjustment  of  the  gate  opening  can  be 
made  as  well  as  of  the  point  where  it  will  start 
to  close. 

SEWAGE     PU..PING     PLANT 

The  intercepting  sewers  on  the  west  side  of 
the  river  converge  at  a  point  a  few  feet  west  of 
the  river  at  a  point  opposite  an  island,  which  is 
separated  from  the  main  land  by  a  channel  about 
70  feet  wide  at  this  point.  From  the  point  of 
convergence  a  connecting  sewer  90  inches  in  di- 
ameter and  about  230  feet  long  extends  under  the 
channel  to  a  pumping  station  on  the  island. 

Here  the  sewage  passes  through  openings  pro- 
vided with  stop  planks  and  thence  through  cage 
screens  to  suction  wells.  Five  pumps,  with  pro- 
vision for  a  sixth  at  a  later  date,  are  to  be  in- 
stalled which  will  lift  the  sewage  through  a  dis- 
tance ordinarily  of  about  17  feet,  which  may  be 
increased  or  decreased  according  to  the  level  of 
water  in  the  lake,  with  2  to  12  additional  friction 
head.  The  pumps  force  the  sewage  through  a 
rectangular  discharge  sewer  6  feet  by  7!4  feet, 
which  rises  to  and  is  placed  just  under  the  fin- 
ished surface  of  the  ground,  its  invert  being  about 
2  feet  below   mean   lake   level.     This   discharge 
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Bewer,  about  350  feet  long,  terminates  in  a  skim- 
ming tank,  where  provision  is  made  for  skimming 
the  matters  floating  in  the  sewage  into  a  p<  sriph- 
eral  gutter.  From  the  bottom  of  the  skimming 
tank  hi  outfall  sewer  is  to  be  built  consist 
a  60-inch  reinforced  concrete  pipe  extending 
about  575  feet  from  the  skimming  tank,  where  it 
ends  in  two  branches  extending  at  right  angles  up 
and  down  the  river  and  just  inside  the  boat  chan- 
nel line,  through  which  branches  the  sewage  will 
be  discharged  both  at  the  ends  and  through  eight 
nozzles. 

Any  excess  flow  of  sewage  which  cann.it  be 
discharged  through  the  60-inch  outfall  above  de- 
scribed will  pass  over  a  weir  at  the  top  of  the 
skimming  tank  and  flow  through  another  60-inch 
pipe  which  is  continued  for  a  -hurt  distance  from 
shore,  where  it  discharges  through  a  single  out- 
let. At  some  future  time,  if  necessary,  this  pipe 
line  ma\  be  extended  to  deep  water  and  provided 
w  ith  multiple  outlets. 

Either  or  both  of  the  two  60  ini  h  outfall  lines 

be  extended,  if  required,  to  future  disposal 

works  on  the  other   side  of  the  river.     In   such 

case  the  branches  leading  to  the  multiple  outlets 

will  be  blocked  off. 

Just  outside  the  pumping  station  the  discharge 
sewer  is  provided  with  a  spur  to  permit  coi 
tion    to   chambers    for    fine    screens,    should    fine 
screening  or  other  treatment  be  found  necessary 
in  the  future. 

At  the  site  of  the  pumping  station  four  borings 
were  made  to  a  depth  of  about  32  feet  below  mean 
lake  level.  One  on  the  main  land  disclosed  about 
12  feet  of  yellow  clay  top  soil,  underlain  with 
blue  clay.  The  three  on  the  island  passed  through 
from  4  to  8  feet  of  muck  and  about  half  this  depth 
of  gravel,  under  which  was  hard  blue  or  red  clay. 
All  of  the  foundations  and  structures  rest  on  this 
hard  clay  except  the  discharge  sewer,  which  will 
rest  upon  piles. 

In  order  to  afford  access  from  the  main  land  to 
the  island,  a  concrete  arch  bridge  is  to  be  built 
spanning  the  channel  at  its  narrowest  point,  where 
the  width  is  about  60  feet. 

The  pumping  station  is  116  feet  by  39  feet,  with 
a  screen  wing  at  the  center  of  the  west  side  and  a 
transformer  wing  at  the  center  of  the  east.  The 
superstructure  is  to  be  of  brick  masonry  with 
si une  trimmings  and  a  tar  and  gravel  roof.  The 
sub-structure  of  the  pumping  station  will  extend 
to  a  depth  of  from  20  to  40  feet.  The  superstruc- 
ture will  be  about  31  feet  high  and  that  of  the 
w  ings  about  23  feet  high.  The  skimming  tank  will 
be  about  20  by  30  feet,  with  a  substructure  25 
feet  deep  and  a  superstructure  20  feet  high. 

Just  outside  the  screen  room  wall  is  a  stop 
plank  chamber.  Three  openings  connect  this 
with  the  screen  chamber,  controlled  by  three  4 
feel  by  5  feet  sluice  gates,  which  are  operated  by 
hydraulic  cylinders.  In  the  screen  chamber  are 
three  diverging  channels,  in  each  of  which  are 
provisions  for  two  cage  screens,  one  behind  the 
other,  in  order  that  one  may  be  in  use  while  the 
other  is  being  cleaned.  Each  of  these  screen 
channels  leads  to  the  suction  to  two  of  the  six 
pumps. 


Each  sen  -  of  a  cage  or  box  i  i  .n-isting 

of  a  frame  built  up  of  structural   steel   sha] 
which  the  screen  bars  are  set.     These  bar-,  are  of 
half-inch  galvanized  iron  pipe  set  around  the  front 
and  two  ends  of  the  box.     In  the  front  they  are 
in  a  double  row,  the  pipes  being  1  and 

ni  hes  apart  between  centers  in  each 
row.  the  two  rows  being  2  inches  apart  between 

In    each   end   there   is   a    Single   n 
bar-  spaced  1  j     inches  to2  The 

n  is  8  feet  wide  on  the  face,  the  end-  are  28 
inches  deep,  and  the  high.     The 

screen  is  guided  by  T  bar  guides  fastened  to 
steel  channel-  which  are  built  in  the  concrete 
wall.  I  he  screens  are  elevated  by  hoists,  each 
hoist  consisting  of  a  drum  and  motor,  each  - 

counter-weighted.     Ordinarily    the   lift   of 
the  screen  w  ill  be  about  35  feet  and  the 
be  able  to  lift  the  screen  this  distance  in  a  minute 
and  a  half. 

Just  beyond  each  pair  of  uction 

wall  containing  the  lower  ends  of  the  suction 
pipes  of  two  pump-.  The  pump-  re-t  on  a  floor 
feel  above  the  bottom  of  the  bell-shaped 
opening  of  the  suction  pipe.  Each  pump 
charges  through  a  venturi  meter,  from  which  the 
sewage  enters  discharge  channels  of  concrete 
which  gradually  converge  from  6  to  3,  th 
combining  into  one  just  outside  the  building, 
where  the  discharge  sewer  begin-. 

The  pumping  plant  consists  of  six  pumps,  five 
of  which  are  to  be  installed  at  present.  One  of 
these  has  a  capacity  of  24  million  gallons  per  24 
hours,  and  each  of  the  other  four  has  a  capacity  of 
36  million  gallons,  at  normal  speed  ami  with  a 
28-foot  total  lift,  of  which  IS  feet  is  suction  and 
13  feet  discharge.  Each  of  these  pumps  has  36 
inch  suction  and  discharge  pipes  and  contains  a 
36-inch  by  24-inch  venturi  meter.  Three  of  the 
pumps  are  constant  speed  and"  two  of  them,  in- 
cluding the  one  of  less  capacity,  have  variable 
speed.  The  motors  for  the  four  large  pumps  are 
each  to  be  of  300  horsepower  and  the  fifth  to  be 
of  200  horsepower.  All  are  of  open  slip-ring 
wound  rotor  type  with  current  at  2,200  volts,  3 
phase,  25  cycles.  Between  each  pump  and  the 
venturi  meter  is  installed  a  36-inch  gate  valve  to 
be  operated  by  electricity,  of  the  inside-screw, 
double-seat  type  and  able  to  withstand  a  pressure 
of  50  pounds  per  square  inch. 

Each  venturi  meter  will  be  provided  with  a  de- 
vice to  indicate  rate  of  flow  and  record  both  rate 
of  flow  and  total  amount  passed. 

The  pump  room  floor  is  about  12  feet  below- 
mean  lake  level  and  precautions  are  taken  to  make 
the  substructure  of  the  pumping  station  water- 
proof. The  concrete  walls  are  3  feet  9  inches  at 
this  depth  and  24  inches  at  the  top.  which  is  about 
8  feet  above  mean  lake  level.  The  outside  of  the 
outer  walls  are  to  be  covered  with  two  swabbings 
of  a  tough,  rubbery,  asphaltic  bitumen  having  a 
melting  point  between  1»>5  degrees  and  ISO  de- 
grees Fahrenheit. 


I  111     DISCHARGE    SEH'FR 


Outside  of   the  building,  where  the  three  dis- 
charge channels  terminate  at  the  beginning  of  the 
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discharge  sewer,  provision  is  made  for  placing 
stop  planks  in  either  of  these  three  channels. 

The  discharge  sewer  rests  upon  piles  placed  in 
bents  6  feet  apart  between  centers,  each  bent  con- 
sisting of  3  piles  capped  with  a  reinforced  con- 
crete beam  12  inches  deep. 

The  sewer  enters  the  skimming  tank  with  its 
invert  7  feet  above  the  bottom  of  the  vertical  side 
walls  of  the  tank.  The  bottom  of  the  tank  is 
hopper-shaped,  sloping  .about  3  feet  10  inches 
lower  than  the  bottom  of  the  vertical  wall,  from 
which  depth  the  60-inch  outlet  pipe  leads  off. 
Surrounding  the  interior  of  the  walls  of  this  tank 
is  a  gutter  5  feet  wide  and  3  feet  deep,  one  side 
of  which  acts  as  a  weir  for  drawing  off  excess 
flows.  The  top  of  the  weir  is  about  3^  feet  above 
mean  lake  level. 

Just  outside  the  skimming  tank  the  outfall 
sewer  drops  quickly  9  feet,  and  then  falls  3j4  feet 


in  a  length  of  about  550.  Here  a  branch  extends 
upstream  and  another  downstream,  each  consist- 
ing of  80  feet  of  42-inch,  95  feet  of  33-inch  and  40 
feet  of  18-inch  concrete  pipe.  At  intervals  of  48 
feet  along  these  branches  are  outlets  in  the  top 
of  the  pipe,  each  outlet  being  16  inches  square 
and  so  formed  as  to  discharge  the  sewage  hori- 
zontally at  right  angles  to  the  pipe.  The  18-inch 
pipe  ends  in  a  cast  iron  elbow  rising  30  degrees  in 
a  vertical  plane.  These  outlet  branches  are  set 
in  trenches,  dredged  in  the  river  bottom,  40  feet 
wide  on  the  bottom  and  with  slopes  of  1  on  2,  10 
to  20  feet  deep  below  the  present  river  bottom. 
This  provides  for  discharging  the  sewage  at  ten 
points  in  a  distance  of  432  feet. 

Note:  In  the  larger  table  on  page  521  of  the 
previous  instalment,  the  names  of  the  cities  re- 
ferred to  were  omitted.  These  were,  in  the  order 
of  the  columns:  Toledo,  Milwaukee,  Detroit, 
Buffalo,  Cincinnati,  Louisville  and  Fitchburg. 


American  Water  Works  Convention 


Papers  read  before  the  American  Water  Works  Association  at  the  Cleveland 
Convention  described  very  briefly,  and  discussion  of  them  and  of  the  "Super- 
intendents' Day"  topics. 


The  papers  read  at  the  convention  of  the  Amer- 
ican Water  Works  Association  followed  almost 
exactly  the  program  prepared,  except  that  time 
was  not  found  for  three  of  the  nine  listed  for  the 
opening  session  on  Tuesday  morning,  to  be  de- 
livered by  members  of  the  local  water  works 
department. 

A.  V.  Ruggles  described  the  construction  pro- 
gram of  the  Cleveland  water  works,  L.  A.  Quayle 
gave  some  calculations  comparing  the  relative 
cost  of  a  reservoir  on  the  one  hand  and  of  addi- 
tional pumping  equipment  on  the  other  for  sup- 
plying peak  demands.  As  a  conclusion  of  this 
calculation  he  secured  certain  algebraic  expres- 
sions for  the  amount  of  money  that  could  be  ex- 
pended in  building  a  reservoir,  the  ultimate  cost 
of  which  would  be  no  greater  than  that  of  pro- 
viding pumping  capacity  to  meet  peak  demands, 
basing  his  calculations  on  four  types  of  pumping 
plants.  His  general  conclusion  was  that  a  reser- 
voir or  standpipe  capable  of  taking  care  of  the 
largest  part  of  such  demands  would  in  most  cases 
be  cheaper  than  additional  pumping  capacity. 

G.  E.  Flower  described,  by  the  aid  of  lantern 
slides,  the  growth  of  Cleveland's  water  works. 
J.  W.  Ellms  gave  the  results  of  a  sanitary  survey 
made  by  him  of  Lake  Erie  immediately  in  front 
of  the  city  for  the  purpose  of  determining  the 
best  location  for  intakes  for  the  new  water  works  ; 
his  conclusion  being  that  the  locations  of  the 
present  intakes  probably  could  not  be  improved 
upon.  The  investigation  consisted  chiefly  of  re- 
peated  bacteria]  examinations  of  surface  and  sub- 
surface waters  during  a  period  of  several  weeks, 
samples  for  analysis  being  taken  at  the  corners 
of  rectangular  sub-divisions  of  that  part  oi  the 
lake  under  investigation. 


Mr.  Ellms  and  W.  C.  Lawrence  had  prepared 
a  paper  describing  investigations  made  to  deter- 
mine the  causes  of  obnoxious  tastes  and  odors 
that  sometimes  occurred  in  the  Cleveland  water 
supply.  ■  They  concluded  that  there  was  little 
doubt  that  these  were  due  to  the  action  of  chlorine 
(used  for  sterilizing)  upon  minute  proportions 
of  tar  products  which  found  their  way  into  the 
lake  from  certain  manufacturing  plants. 

Mr.  Ellms  and  A.  G.  Levy  described  tests  made 
by  them  with  different  methods  of  dissolving 
sulphate  of  alumina.  They  concluded  that  stir- 
ring by  paddles  or  otherwise  was  unnecessary, 
but  that  equally  good  and  rapid  results  were  ob- 
tained by  merely  passing  water  upward  through 
alum  supported  on  grids  or  otherwise  in  the  bot- 
tom of  the  tank;  the  rate  of  solution  depending 
upon  the  fineness  of  the  alum  particles. 

Discussion  of  these  papers  had  been  postponed 
until  all  of  them  had  been  read  and  they  were 
then  discussed  briefly  by  Messrs.  Habermeyer, 
J.  N.  Chester  and  C.  A.  Brown.  Mr.  Chester  in- 
quired whether,  in  making  the  calculation  com- 
paring reservoirs  and  pumping  systems,  any  pro- 
vision had  been  made  for  meeting  the  require- 
ments of  the  National  Board  of  Fire  Underwrit- 
ers for  fire  protection,  the  reply  being  that  this 
had  not  been  taken  into  account.  Mr.  Brown 
suggested  that  instead  of  a  grid  for  supporting 
the  alum,  a  hopper  bottom  might  be  used  with 
the  water  entering  at  the  bottom  of  the  hopper 
and  spreading  out  so  as  to  rise  through  the  alum 
for  the  full  area  of  the  tank'. 

TUESDAY  AFTERNOON 

In  the  afternoon  George  H.  Fenkell  read  a  paper 
entitled  "The  Waste  of  Water  in  Detroit,"  which 
showed    the   excellent   results   obtained    there   by 
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the  pitometer  survey  and  other  efforts  of  the  de- 
partment. (This  paper  will  be  published  in 
Public  Works.)  This  was  discussed  by  Messrs. 
Brush,  Bohman  and  others. 

This  was  followed  by  two  papers  on  water 
rates,  one  by  Nicholas  S.  Hill,  Jr.,  and  the  other 
jon.  After  some  discussion  the 
authors  agreed  that  there  was  little  diffi 
in  the  fundamental  ideas  embodied  in  the  two 
papers,  although  they  treated  the  subject  from 
different  viewpoints.  Mr.  Banl 
scribed  in  some  detail  the  method  recommended 
by  him  for  determining  the  water  rates  necessary 
to  enable  anj  given  plant  to  meet  its  operating 
costs,  overhead  charges  and  other  elements  of  the 
cost  of  the  service,  at  the  same  time  alloting  to 
service  charge  and  quantity  charge,  respectively, 
the  proportionate  parts  of  the  total  charge  which 
were  at  the  same  time  logical  and  practicable. 
These  papers  were  followed  by  considerable  dis- 
cussion by  Messrs.  Hazen,  Brush,  F.  T.  Kemble, 
Ledoux,  Burgess  and  others. 

TUESDAY    EVENING 

The  evening  session  was  an  innovation  for  this 
society  in  that  it  was  occupied  byr  papers  pre- 
sented by  associate  members  of  the  society.  The 
first  of  these  was  by  Charles  H.  Ade,  of  the  Na- 
tional Meter  Company,  a  considerable  part  being 
devoted  to  a  humorous  reply  to  the  president's 
address  at  the  1920  convention,  but  later  making 
a  plea  for  the  use  of  water  works  supplies  by 
water  departments  without  waiting  for  a  further 
fall  in  prices,  with  the  suggestion  that  unless  such 
aid  was  rendered  very  soon  many  of  the  com- 
panies would  go  out  of  existence. 

Peter  Payne  Dean  described  the  Payne  Dean 
electrical  method  of  controlling  valves,  describ- 
ing installations  in  connection  with  standpipes, 
where  the  valves  were  opened  and  closed  from  a 
distance,  large  valves  which  were  closed  much 
more  quickly  than  would  be  necessary  by  hand 
closing,  and  other  conditions  where  this  control 
had  been  used  successfully. 

F.  V.  Leopold,  of  the  Pittsburgh  Filter  &  En- 
gineering Company,  described  the  experience  of 
that  company  in  developing  the  heavy  oil  engine, 
warning  anyone  contemplating  the  development 
of  a  similar  appliance  that  they  must  be  possessed 
of  an  abundance  of  money  and  patience  if  they 
expected  to  perfect  a  machine  that  would  be  prac- 
tically successful. 

The  final  paper  was  entitled  "Standardization 
of  Meters,"  by  R.  K.  Blanchard,  of  the  Neptune 
Meter  Company.  He  told  of  the  co-operation, 
which  was  hastened  by  war  conditions,  of  the 
various  companies  in  standardizing  sizes  of  fit- 
tings, threads,  capacities,  etc.,  of  meters  of  dif- 
ferent kinds  and  makes. 

WEDNESDAY    MORNING 

On  Wednesday  morning,  following  the  presi- 
dent's address,  Col.  George  A.  Johnson  read  a 
paper  entitled  "The  Romance  of  Water  Storage," 
which  made  a  plea  that  sole  reliance  should  not 
be  placed  by  any  plant  upon  chlorination,  but 
that  all  surface  supplies  should  be  filtered.  This 
paper  was  discussed  by  Robert  Spurr  Weston, 


A.  II.  Jewell,  Richard  Messer  and  other-.  The 
water  works  of  Erie,  Pa.,  were  described  by  John 
N.  Chester.  In  response  to  a  question  by  M.  N. 
Baker,  Mr  tated  that  the  water  com- 

missioners who  are  in  charge  of  the  water  depart- 
ment of  that   city   are  appointed  by  the   county 
judge,  and  are  thus  entirely  free  from 
city  officials  and  presumably  of  politics. 

Helman  Rosenthal,  of  Dallas,  ribed 

some  animalcules  having  many  of  the  character- 
Mi  fleas  that  developed  in  enormous  quan- 
tities on  the  water  works  filters  of  that  city.  After 
trying  various  methods  of  getting  rid  of  them, 
-e  of  liquid  chlorine  applied  before  the  water 
nt  to  the  filters  was  found  to  be  effective. 

Following  this,  reports  of  several  committees 
received.  J.  M.  Goodell,  secretary  of  the 
Committee  on  Standard  Form  of  Contract,  re- 
ported  progress  for  that  committee  and  the  com- 
mittee was  continued.  The  committee  on  Private 
Fire  Protection  Service  stated  that  it  had  no 
changes  to  make  in  its  report  of  last  year,  and  that 
it  would  render  a  final  report  next  year.  The 
committee  on  Standard  Brass  Fittings  reported 
progress.  The  committee  on  Revision  of  Stan- 
dard Specifications  for  Cast  Iron  Pipe  and  Spe- 
cials reported  that  no  decision  had  yet  been 
reached  as  to  the  question  of  uniform  outside  di- 
ameter and  other  proposed  changes,  the  general 
opinion  of  those  consulted  having  been  that  this 
was  not  a  suitable  time  to  change  specifications, 
especially  in  view  of  the  increase  in  cost  which 
such  changes  might  necessitate. 

WEDNESDAY    AFTERNOON 

An  interesting  paper  was  read  by  Abel  Wol- 
man  entitled  "The  Small  Plant  Operator  as  a 
Scientist";  another  by  H.  \Y.  Streeter  on  "The 
Loading  of  Filter  Plants,"  and  one  bv  \V.  A. 
Sperry  discussing  "Tastes  and  Odors  with  Chlor- 
ination." 

In  a  paper  entitled  "The  Quality  of  Water  at 
Different  Points  on  a  Water  System."  written  by 
Sheppard  T.  Powell  and  given  in  abstract  in  his 
absence,  it  was  stated  that  B  coli  had  been  found 
in  an  open  reservoir  of  the  Baltimore  County 
Water  Company,  although  not  present  in  the  wa- 
ter as  it  (lowed  into  the  reservoir,  and  investiga- 
tion apparently  established  that -tadpoles  were  re- 
sponsible for  these  B  coli,  their  occurrence  having 
coincided  quite  closely  with  the  refusal  of  permis- 
sion formerly  granted  to  gunners  to  shoot  frogs 
in  the  reservoir. 

In  a  paper  on  State  Versus  Local  Viewpoint  on 
Filter  Plant  Control,  R,  B.  Morse,  chief  engineer 
of  the  Maryland  State  Board  of  Health,  made  a 
plea  for  co-operation  and  a  mutual  toleration  be- 
tween local  health  officers  and  the  officials  of 
state  boards.  Mr.  Goodell,  in  the  absence  of  the 
authors,  read  a  paper  by  Lewis  O.  Bernhagen  en- 
titled "The  Education  and  Training  of  "Water 
Plant  Operators,"  and  one  by  Charles  H.  Capen, 
Jr.,  entitled  "Licensing  Filter  Plant  Operators  in 
New  Jersey."  Mr.  Bernhagen,  of  the  Texas  State 
Board  of  Health,  stated  that  health  officials  in 
that  state  spent  two  weeks  a  year  at  Austin  re- 
ceiving instructions  from  the  state  board  in  the 
operation  of  water  purification  plants. 
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Discussing  the  matter  of  tastes  and  odors  due 
to  chlorination,  N.  J.  Howard,  of  the  Toronto  Fil- 
tration plant,  stated  that  they  had  traced  such 
tastes  to  phenol  compounds;  and  H.  P.  Bohmann, 
of  Milwaukee,  stated  that  tastes  in  that  city  had 
been  traced  to  a  coke  plant  which  discharged  coal 
tar  derivatives  into  the  source  of  supply.  Inves- 
tigation showed  that  of  the  many  substances 
tried,  only  coal  tar  derivatives  gave  the  specific 
taste  noticed.  He  stated  that  tastes  that  were  due 
to  chlorine  alone  can  be  removed  by  boiling  the 
water,  but  where  the  taste  is  due  to  phenol 
the  taste  cannot  be  so  removed.  Mr.  Morse 
stated  that  at  two  places  in  Maryland  where 
tanks  had  been  painted  with  coal  tar  paints, 
tastes  were  found  in  the  water  when  chlorine  was 
used.  One  member  expressed  his  opinion  that  in 
many  cases  operators  got  careless  and  used  too 
much  chlorine,  with  the  idea  of  thus  making  up 
for  a  carelessness  in  operation  of  the  filter  plants, 
and  that  the  taste  was  frequently  due  to  the  ex- 
cessive amount  of  chlorine.  The  subject  was  dis- 
cussed by  several  others,  including  Messrs.  Kent, 
Orchard,  F.  W.  Green,  E.  I.  Roberts,  Jordan,  A. 
U.  Sanderson,  Allen  Hazen  and  others. 

Mr.  Jordan  called  attention  to  the  fact  that  the 
Public  Health  standard  of  purity  of  water  was  not 
intended  for  municipalities  but  only  for  interstate 
carriers,  but  that  in  spite  of  the  frequent  repeti- 
tion of  this  statement,  many  municipalities  con- 
tinued to  use  this  standard.  One  of  the  speakers 
having  made  the  statement  that  filters  of  10  or 
15  years  ago,  without  the  aid  of  liquid  chlorine 
or  certain  other  modern  refinements,  turned  out 
regularly  as  high  quality  of  water  as  the  present 
standards  demand,  Mr.  Hazen  gave  figures  to 
show  that  the  bacterial  standards  of  the  present 
were  much  higher  than  those  commonly  de- 
manded in  1897. 

superintendents'  day 

On  Thursday  morning  the  report  of  the  com- 
mittee on  Standard  Specifications  for  Water  Me- 
ters, Caleb  M.  Saville,  chairman,  was  introduced 
for  discussion,  having  been  published  in  the  jour- 
nal of  the  association  for  May.  There  was  no 
discussion  and  the  report  was  adopted  by  the 
convention. 

Fred  B.  Nelson  described  "A  Method  of  De- 
terming  by  a  Single  Flow  Test  of  a' Meter  Its 
Capacity  at  all  Pressure  Losses.7'  This  was  done 
by  making  the  assumption,  which  he  said  was  al- 
most exactly  correct,  that  the  capacity  of  the 
meter  varied  as  the  square  of  the  pressure.  The 
greater  part  of  the  paper  was  devoted  to  showing 
how,  by  the  use  of  logarithmic  paper,  the  capac- 
ity at  any  pressure  loss  could  be  determined  by 
making  one  test  and  plotting  a  line  through  the 
poinl  plotted  from  this  test  and  having  a  slope  of 
two  to  one,  and  other  uses  of  logarithmic  paper. 
In  connection  with  the  matter  of  measuring  wa- 
ter, a  member  asked  Mr.  Nelson  how  closely  weir 
results  and  pipe  flow  results  would  check  with 
ill'  standard  formulas;  replying  to  which  E.  S. 
I  ole  stated  that  for  a  weir,  results  within  one- 
half  of  one  pei  i  ent  could  be  obtained. 

I  In  paper  on  the  program  entitled  "Use  of 
Dynamite   in   Breaking  Out   Old    Water    Mains" 


had  not  been  furnished  for  presentation.  B.  F. 
O'Brien  in  a  paper  entitled  "Tapping  Large  Steel 
Mains  Under  Pressure,"  stated  that  to  do  this 
successfully  required  close  attention  to  a  number 
of  details.  Steel  pipe  is  never  truly  cylindrical 
and  to  get  a  cast  iron  collar  that  would  fit  its 
circumference  at  any  point,  it  is  necessary  to  get  a 
true  contour  at  this  point,  this  including  the  cor- 
rect horizontal  and  vertical  diameters,  the  thick- 
ness of  the  lap,  the  height  of  rivet  heads,  etc.  A 
pattern  is  made  of  the  section  where  the  collar 
is  to  be  placed  and  a  casting  made  of  semi-steel 
(about  20  per  cent  steel).  The  collar  or  sleeve  is 
then  set  carefully  with  uniform  lead  space  around 
the  entire  circumference,  the  lead  is  poured  very 
hot  and  is  calked  carefully,  going  entirely  around 
the  circumference  several  times  so  as  not  to  de- 
form the  pipe.  In  cutting  the  hole  in  the  pipe,  it 
is  necessary  to  feed  the  cutter  slowly,  carefully 
and  continuously  because  of  the  comparative  flex- 
ibility of  the  steel.  Questioned  whether  leadite 
or  similar  material  could  be  used  for  calking,  Mr. 
O'Brien  recommended  lead  only. 

At  this  session  members  were  asked  to  discuss 
some  of  the  39  topics  suggested.  In  connection 
with  the  third — "Experience  with  Double  Check 
Valves  Between  Public  Water  Supplies  and  Pol- 
luted Private  Fire  Protection  Supplies" — Mr. 
Ackermann  told  of  his  experience  in  Auburn  sev- 
eral years  ago,  stating  that  maintenance  of  the  ef- 
ficiency of  the  double  check  valve  requires  inspec- 
tion at  least  once  a  year,  when  each  check  valve 
should  be  taken  apart,  inspected  and  cleaned. 
Several  members  discussed  the  question,  one  of 
them  stating  that  in  one  instance  even  deep  wells 
used  for  private  supply  by  a  commercial  plant  had 
been  found  to  be  polluted  and  contaminating  the 
public  supply,  and  the  general  opinion  seemed  to 
be  that  certain  safety  required  total  absence  of 
any  connection  between  the  two. 

Discussing  the  fourth  topic — "Extension  of 
Water  Mains  into  New  Developments,  How  Pro- 
vided and  Paid  For" — Mr.  Gwinn  said  that  his 
company  required  real  estate  developers  to  fur- 
nish cash  in  advance  for  such  extensions.  Mr. 
Brush  said  that  in  New  York,  extensions  were 
granted  by  the  municipal  plant  if  there  were 
enough  houses  along  the  line  to  average  one  for 
each  100  or  150  feet  of  main.  In  his  opinion,  how- 
ever, decision  should  be  based  rather  upon  num- 
ber of  families  rather  than  upon  the  number  of 
houses,  since  one  four-family  house  would  use 
more  water  than  two  one-family  houses. 
(To    Be   Continued) 


Road  Construction  In  Ohio 

The  State  Highway  Department  of  Ohio  is  re- 
ported to  have  under  contract  more  than  one 
thousand  miles  of  new  highways,  and  much  of 
this  under  construction.  This  includes  about 
293  miles  awarded  on  May  27.  On  January  1, 
1921,  there  was  still  uncompleted  about  721  miles 
of  work  under  contract.  More  work  is  to  be  Jet 
in  July.  All  of  this  is  only  about  one-eightieth 
of  the  total  state  and  county  highways  already 
improved  or  to  be  improved.  The  aggregate  cost 
of  work  now  pending  exceeds  $36,000,000. 
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Excessive  Motor  Track  Taxation  and 
Restrictions 

In  an  article  entitled  "Transportation  Equal- 
ity," M.  L,  Pulcher,  vice-president  and  general 
manager,   Federal   Motor  Truck  Company,  says, 

in  part  : 

"Main  states  are  proposing  legislation  to  limit 
the  load  that  can  be  carried  by  a  motor  truck  to 
such  a  degree  that  thou  ands  ol  firms  and  men 
now  owning  heavy  duty  equipment  will  be  forced 
out  of  business,  ami  the  capital  invested  in  their 
trucks  will  be  almosl  a  total  loss.  Uso,  state  and 
national  taxation  of  motor  trucks  and  pa- 
cars  is  being  earned  to  an  unreasonable  point. 

"Motor  trucks  hauled  l.iOO.OOO.OOO  imis  . . t 
freight  in  this  country  in  1920;  that  carried  bj  the 
railroads  in  the  same  twelve  months  amounted  to 
2,504,000.000  tons,  most  of  the  goods  hauled  by 
the  trucks  being  also  hauled  by  the  railroads. 

"As  far  as  traffic  laws  are  concerned,  motor 
truck  manufacturers  and  motor  truck  operators 
are  agreed  that  there  should  he  laws  governing 
the  gross  weight,  width  and  length  of  vehicle  anil 
load,  and  that  the  first  of  these,  the  weight,  should 
be  on  the  tire-inch  basis,  but  they  feel  that  all 
states  should  have  a  uniform  law.  .Much  motor 
trucking  to-day  is  interstate,  and  as  they  are 
regulated  to-day,  operators  never  know  whether 
they  are  breaking  the  laws  until  they  are  held  for 
some  infraction.  Indeed,  in  many  states  the  laws 
are  so  unreasonable  that  all  truck  owners  are  auto- 
matically infringing  on  the  regulations. 

"The  federal  Highway  Council  Uniform  Road 
Law  is  eminently  fair,  we  believe,  to  all  roads  and 
to  all  truck  owners.  This  law  limits  gross  weight 
to  28,000  pounds  and  800  per  tire-inch,  and  speeds 
on  pneumatic  tires  up  to  this  limit  of  weight  to  25 
miles  per  hour.  Lesser  speeds  arc  provided  for 
different  weights  on  solid  tires,  fifteen  states 
have  alread)  adopted  this  law.  which  is  endorsed 


by  many  highway  officials  and  associations.  Leg- 
islation that  limits  weight  and  speed  of  motor 
truck-  should  he  the  same  the  country  over,  the 
same  as  that  governing  rate-  on  i  ommon  i  arriers. 
I  hese  laws,  properly  enforced,  would  then  govern 
truck  operation  properly,  present  undue  injuries 
to  'lie  road  and  l.e  fair  to  all  concerned." 


Oxyacetylene  Torch  for 
Pipe  Welding  and  Cutting 


Economy,  convenience,  efficiency  and  ra- 
pidity of  welding  vs.  screwed  joints.  One 
man  and  simple  outfit  can  weld  8-inch  pipe 
joint  in  twenty  minutes  with  maximum 
cost  of  14  cents  for  gas. 


The  successful  use  of  the  oxyacetylene  torch 
for  welding  and  cutting  all  sorts  of  material  in 
manufacture,  construction  and  repair  work  has 
developed  a  large  and  increasing  application  to 
the  field  welding  of  joints  in  gas  mains  and  other 
pipes  instead  of  making  them  with  screwed 
sleeves. 

\\  elding  the  joints  is  a  simple,  easy  operation, 
quickly  learned  by  an  intelligent  workman  and 
rapidly  accomplished  under  ordinarily-  favorable 
conditions.  It  involves  no  expensive  equipment 
or  elaborate  operations  and  is  estimated  to  cost 
from  30  to  60  per  cent  less  than  an  equivalent 
screwed  joint,  besides  often  permitting  the  use 
of  a  pipe  considerably  lighter  than  is  required 
for  screw  joints. 

The  welded  joints  eliminate  flanges,  sleeves, 
extensions  and  many  special  fittings  of  the  pipe, 
permit  the  joining  of  pipes  at  any' angle,  make  a 
connection  as  strong  as  or  stronger  than  the  bodv 
of  the  pipe,  and  are  perfectly  watertight  and  gas- 
tight.  They  are  applicable  to  all  kinds  of  metal 
and  greatly  reduce  or  eliminate  electrolysis  that 
is   often   destructive    to   screwed   joints. 

APPARATUS 

The  equipment  consists  of  a  220-cubic  foot 
tank  of  oxygen  at  a  pressure  of  2,000  pounds  per 
square  inch  at  70  degrees  Fahrenheit  and  a  275- 
foot  tank  of  acetylene  gas  at  a  pressure  of  250 
pounds  per  square  inch  at  70  degrees  Fahrenheit, 
equipped  with  hose,  gauges,  reducing  valves  and 
standard  torch,  and  mounted  on  a  hand  truck, 
the  whole  weighing  about  400  pounds  and  being 
portable  so  as  to  easily  follow    the  pipe  line. 

Standard  pipe  of  any  diameter,  with  the  ends 
bevelled  to  an  angle  of  45  degrees,  ,s  assembled 
together  with  the  ends  rigidly  held  concentric 
and  a  small  fraction  of  an  inch  apart  to  allow 
for  expansion,  and  the  joints  are  welded  either 
in  the  trench  or.  preferably,  on  the  surface  along- 
side. The  pipe  should  he  supported  high  enough 
above  the  ground  to  give  free  access  i,,  the  un- 
derside of  the  joints  and  should  he  revolved 
away    from    the  operator,  thus  allowing   him   al- 
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Ways  to  work  on  the  upper  side  of  the  pipe,  and 
bringing  the  completed  portion  of  the  joint  al- 
ways just  above  the  flame  of  torch,  which  if  held 
at  an  angle  of  45  degrees,  products,  without  spe- 
cial effort,  a  joint   semi-circular  in  cross  section. 

REGULAR    OPERATIONS 

Only  one  man  is  required  to  operate  the  torch, 
but  he  can  be  advantageously  assisted  by  another 
to  turn  the  pipe,  although  when  necessary  the 
joint  can  be  carried  around  the  pipe  without  turn- 
ing the  latter,  an  operation  which  it  is  estimated 
i  u  ice  as  much  as  when  the  pipe  is  turned, 
and  if  conducted  in  the  trench  costs  25  per  cent 
more  than  if  done  on  the  surface  of  the  ground. 

The  beveled  edges  of  the  joints  expose  the 
wall  of  the  pipe  to  the  easy  application  of  the 
torch  flame  which  quickly  and  uniformly  heats 
the  metal  to  the  fusing  point  at  the  same  time- 
that  it  melts  the  end  of  a  small  rod  of  the  same 
or  a  similar  metal  that  is  used  to  provide  new 
material  for  the  joint,  the  whole  being  fused  into 
position  and  making  a  solid  continuous  filling  in- 
tegral with  both  ends  of  the  pipe. 

Large  diameter  pipes  are  first  tack-welded  to- 
gether at  four  equidistant  points  while  the  pipe 
is  stationary,  after  which  welding  is  commenced 
at  one  of  these  points  and  continued  around  the 
joint,  completing  the  work  as  the  pipe  is  gradu- 
ally turned  on  its  axis. 
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It  is  customary  to  complete  half  a  dozen  joints 
making  one  long  section  on  the  surface  of  the 
ground  adjacent  to  the  trench,  which  is  then 
placed  in  the  trench  and  assembled  with  the  last 
section  at  a  point  where  an  excavation  is  made 
in  the  bottom  of  the  trench  to  give  access  for  the 
operator.  The  joints  are  so  strong  that  they  are 
not  injured  by  the  moving  and  lowering  of  the 
pipe,  and  the  stresses  occasioned  in  this  way  are 
often  considered  allowable  in  order  to  provide 
practical  tests. 

TESTING 

In  a  recent  installation  of  12-inch  and  16-inch 
steel  pipe  for  3  miles  of  double  line,  and  3  miles 
of  single  line,  installed  in  Pennsylvania  for  the 
Counties  Gas  and  Electric  Company,  the  joints 
were  welded  under  the  supervision  of  experts 
from  the  engineering  service  department  of  the 
Air  Reduction  Sales  Company,  New  York,  which 
supplies  torches,  oxygen,  acetylene  and  other 
equipment  for  this  class  of  work.  In  this  job, 
15  or  20,  20-foot  lengths  of  pipe  were  welded  to- 
g-ether and  then  the  ends  were  sealed  by  a  trans- 
verse diaphragm  plate  welded  on  to  permit  the 
application  of  a  30-pound  pressure  test  to  detect 
leaks.  After  the  satisfactory  test  the  seal  was 
removed  and  another  length  of  pipe  added,  and 
so  on. 

COST    AND    SPEED 

Under  ordinary  working  conditions  an  expert 
operator  using  an  Airco  "A"  Welding  Torch 
equipped  with  a  No.  4  Airco  "A"  Welding  Tip 
can  weld  metal  Y%  inch  to  %  inch  thick  at  a  speed 
of  7  feet  per  hour  with  a  consumption  of  12.5 
cubic  feet  of  oxygen  at  a  2>4-pound  pressure. and 
11.5  cubic  feet  of  acetylene  at  3  pounds  pressure. 

With  an  Airco  "D"  Cutting  Torch  and  No.  1 
Airco  Standard  Cutting  Tip  the  operator  can 
cut  through  steel  y2  inch  thick  at  a  speed  of 
about  80  feet  per  hour,  consuming  in  one  hour 
51.75  cubic  feet  of  oxygen  and  15.5  cubic  feet  of 
acetylene  at  pressures  of  20  pounds  and  3  pounds 
per  square  inch. 

The  cost  of  the  gas  varies  according  to  the 
user's  consumption,  reaching  a  maximum  of 
about  $2  per  100  cubic  feet  of  oxygen  and  $3  per 
100  cubic  feet  of  acetylene.  In  the  case  of  acety- 
lene it  is  necessary  for  the  user  to  spend  a  nom- 
inal sum  for  the  purchase  of  cylinders.  The  ar- 
rangement which  Airco  has  in  this  connection  is 
to  loan  its  acetylene  customers  one  additional 
acetylene  cylinder  for  each  one  purchased.  Thus 
if  a  man  buys  one  cylinder  he  is  loaned  another, 
which  arrangement  gives  him  the  service  of  two 
tanks  at  the  cost  of  one.  If  he  buys  ten  he  is 
loaned  ten  more,  etc.  Cylinders  are  exchanged 
when  empty. 

The  welding  torch  is  used  for  numerous  pur- 
poses in  construction  and  repair  work  including 
the  welding  of  steel  pressure  vessels  which  must 
be  absolutely  tight,  for  heating  kettles,  and  many 
similar  purposes.  The  cutting  torch  is  used  for 
cutting  off  the  pipes,  for  bevelling  their  ends, 
and  for  cutting  any  structural  steel,  such  as 
columns,  girders,  beams,  angles,  truss  members 
and   the  like. 
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Taxing  Motor  Traffic 

The  hundreds  of  millions  that  have  been  spent 
in  building  roads  have  so  far  been  raised,  in  most 
cases,  by  federal,  state  and  county  taxes  or  by 
bond  issues  to  be  paid  off  by  such  taxes.  In  some 
states  the  maintenance  of  the  roads  has  been  paid, 
for  by  motor  vehicle  taxes,  but  even  this  has  not 
been  universal.  During  the  past  year  or  two, 
however,  the  growing  opinion  that  motor  vehicles 
should  carry  a  large  part  of  the  burden  of  road 
construction  as  well  as  maintenance  has  been  em- 
bodied in  the  form  of  state  laws,  adopted  or  pro- 
posed. Naturally,  many  automobile  owners  and 
manufacturers  are  opposing  this;  such  opposition 
was,  of  course,  to  be  expected.  The  argument  of 
one  such  is  given  elsewhere  in  this  issue. 

There  are  two  general  classes  of  motor  vehicles 
—pleasure  and  business ;  the  latter  being  again 
divisible  into  those  for  local  town  delivery  and 


trucks  for  long-distance  hauling.  Perhaps  one 
family  in  five  owns  a  pleasure  vehicle.  If  roads 
are  paid  for  by  taxes,  the  four  car-less  families 
help  pay  for  the  joy  rides  of  the  filth.  ( It  is  gen- 
erally recognized  that  rent  and  prices  of  food  and 
clothing  rise  as  taxes  rise.; 

As  to  the  argument  that  good  roads,  by  encour- 
aging truck  hauling  in  competition  with  railroads, 
benefit  all  by  lowering  prices,  the  question  arises 
— do  they?  Do  all  benefit  or  only  a  few  who  are 
so  situated  or  in  such  business  as  to  be  able  to  do 
SO?  Moreover,  in  the  last  analysis,  is  the  benefit 
anything  like  as  great  as  is  generally  belii 
If  the  interest  and  maintenance  costs  of  the  roads 
of  a  state  and  an  adequate  depreciation  be 
charged  against  the  motor  traffic  of  that  state  and 
met  by  an  increase  in  rates  for  truck  transporta- 
tion, would  the  showing  be  favorable  compared 
with  rail  freight  rates?  Unless  it  is,  then  a  few 
arc  benefiting  at  the  expense  of  the  general  tax- 
payers. 

If  and  where  trucks,  after  paying  their  share  of 
all  highway  charges,  can  compete  with  railroads, 
they  are  an  economic  advantage  and  those  pay 
who  benefit.  Under  present  practices  it  is  un- 
deniable that  only  a  percentage  of  those  that  pay 
for  good  roads,  directly  or  indirectly,  benefit  by 
them. 

Where  the  roads  and  the  truck  travel  over  them 
tap  a  country  that  is  not  served  by  rail,  then 
there  is  argument  for  a  partial  payment  for  the 
road  by  the  district  served  and  whose  value  is 
thereby  increased.  But  here  again  this  payment 
may  be  made  directly  in  the  form  of  taxes  or  in- 
directly in  the  increases  in  trucking  charges  made 
because  of  higher  truck  license  fees. 

Street  railways  expect  to  pay  the  entire  cost  of 
their  track  and  frequently  give  some  service  in 
return  for  the  privilege  of  using  the  street.  Rail- 
ways pay  the  entire  cost  of  both  right  of  way  and 
track.  We  see  no  reason  why  trucks,  using  the 
roads  for  commercial  transportation,  should  not 
pay  their  share  of  the  entire  cost  of  construction 
and  maintenance  of  such  roads 


Field  Construction  Methods  and  Plant 

In  municipal  work  and  other  kinds  of  public 
engineering,  there  are  alwiys  two  separate  but 
closely-  related  factors — design  and  execution. 
Technical  colleges  have  gone  to  the  practical  limit 
in  training  their  students  in  science  and  mathe- 
matics and  in  the  preliminaries  of  design.  Great 
machine  shops  and  commercial  corporations  have 
highly  developed  fabrication  and  machine  con- 
struction, but  comparatively  little  has  been  stan- 
dardized or  made  available  for  the  ready  presen- 
tation to  the  layman  student  or  young  engineer 
of  the  important  features  and  accepted  practice 
in  the  field  of  construction  of  important  public 
works. 

A  proper  co-ordination  of  design  and  construc- 
tion is  essential  for  safety,  economy,  rapidity  and 
efficiency.  Field  construction,  although  "it  in- 
cludes a  great  variety  of  work  under  widely  dif- 
ferent conditions  and  with  all  sorts  of  appliances, 
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and  demands  great  courage,  ingenuity  and  experi- 
ence, can  be  classified  in  a  comparatively  small 
number  of  major  divisions  and  is  executed  almost 
entirely  with  standard  plant  and  equipment,  the 
proper  uses,  combinations  and  modifications  of 
which  arc  indispensible  factors  of  successful  op- 
eration. These  things  are  of  great  variety  and  are 
interesting,  often  spectacular,  and  are  of  such  im- 
portance that  space  is  given  in  Public  Works 
to  many  articles  describing  the  building  of  vari- 
ous municipal  structures,  and  through  the  de- 
partment  of   Construction   Questions   Answered. 

The  character  of  such  work,  the  ordinary  re- 
quirements, the  difficulties  most  likely  to  be  en- 
countered, the  methods  which  have  been  devel- 
oped for  executing  the  work,  the  plant  and  equip- 
ment that  is  available  for  it,  the  machinery,  tools 
and  operations  that  have  become  standardized 
and  their  applications  as  illustrated  in  the  build- 
ing of  all  sorts  of  civil  engineering  structures  in 
this  country  have  been  observed,  recorded  and 
many  of  them  published  in  descriptive  articles  by 
Frank  \V.  Skinner,  associate  editor  of  Public 
Works,  who  has  prepared  these  data  for  student 
instruction  and  presented  to  them  before  the  war 
in  occasional  or  regular  lectures  at  many  engi- 
neering colleges.  A  few  of  the  40  lectures  pre- 
pared were  revised  and  delivered  tins  spring  at  the 
College  of  Engineering  at  Cornell  University. 

As  the  data  included  in  them  make  substantially 
a  review  of  important  features  in  the  special  field 
of  Public  Works,  abstracts  of  some  (omitting 
most  of  the  illustrations  of  standard,  notable  and 
difficult  examples  and  the  repetition  of  details  of 
the  kind  always  abundantly  presented  in  these 
columns)  will  be  presented  in  this  and  in  subse- 
quent issues  for  the  benefit  and  convenience  of 
the  younger  engineers  and  contractor  and  for  the 
many  who  have  little  or  no  time  or  opportunity 
for  familiarizing  themselves  with  the  essentials 
and  general  features  of  special  kinds  of  work 
which  they  are  not  called  upon  to  specialize  in 
but  which  they  may  without  warning  be  called  on 
to  consider. 


Council  on  Standardization  of 
of  the  A.  W.  W.  A. 


Report    that   promises   to   reform   a    large 
part  of  the  committee  work  of  that  society. 

While  the  report  to  the  convention  of  the  Amer- 
ican Water  Works  Association  made  by  the  Coun- 
cil on  Standardization  was  brief  and  the  discus- 
sion of  it  occupied  but  little  of  the  time  of  the 
convention,  the  seriousness  with  which  the  coun- 
cil has  taken  up  its  work  and  the  indications  con- 
veyed by  the  meeting  of  the  council  and  the  pro- 
posed committees  on  the  day  preceding  the  con- 
vention, all  point  to  the  probability  that  the  work 
of  this  council  will  play  a  very  important  part  in 
the  future  activities  of  the  association. 

As  it  states  in  its  report,  "The  council  regards 
itself   as   a   committee   on    committees   for   those 


subjects  which  involve  standardization  matters"; 
and  it  includes  among  such  subjects,  methods  of 
water  analysis,  drinking  water  standards,  load  fac- 
tors for  purification  plants,  colloid  chemistry,  wa- 
tershed protection,  industrial  wastes,  pumping 
station  betterments,  and  in  fact,  nearly  the  entire 
range  of  subjects  that  generally  come  up  for  dis- 
cussion at  conventions  of  water  works  associ- 
ations. 

The  council  suggests  two  lines  of  action  for  the 
committees — the  making  of  investigations  and  the 
abstracting  of  reports  and  papers  on  current  de- 
velopments. In  order  that  the  former  may  be 
carried  on  with  success  it  will  be  necessary  in 
most  cases  that  some  funds  be  available  and  sug- 
gestion was  made  during  the  convention  that  it 
might  be  possible  to  persuade  some  wealthy  in- 
dividuals to  contribute  funds  for  this  purpose, 
these  funds  to  be  expended  by  a  department  of 
water  works  established  in  one  of  the  engineering 
schools.  This  certainly  seems  to  be  a  practical 
suggestion  and  it  is  to  be  hoped  that  a  public 
benefactor  may  be  found  who  will  make  this 
possible. 

We  do  not  understand  that  it  is  the  idea  of  the 
council  that  the  committees  proposed  by  it  would 
monopolize  the  entire  work  of  the  society  or  take 
the  place  of  the  papers  which  it  is  customary  to 
read  and  discuss  at  the  conventions.  It  should, 
however,  result  in  the  presentation  of  commit- 
tee reports  that  would  be  of  real  value  and  not 
merely  those  of  "progress,"  which  word  so  often 
means  inaction.  The  abstracts  presented  by  the 
various  committees  should  be  of  the  greatest 
value  in  giving  to  the  members  of  the  association 
a  general  knowledge  in  condensed  form  of  the 
important  events  that  have  taken  place  in  the  wa- 
ter works  field.  These  would  be  published  from 
time  to  time  in  the  "Journal"  of  the  society,  rather 
than  being  presented  only  annually  at  the  conven- 
tion. To  the  average  water  works  man  it  is  prob- 
able that  these  abstracts  appearing  regularly 
throughout  the  year  would  be  of  more  interest, 
and  possibly  of  more  practical  value,  than  the  oc- 
casional reports  of  investigations,  although  the 
latter  might  well  become  prominent  as  stepping 
stones  in  the  progress  of  water  works  matters. 

It  is  to  be  hoped  that  the  interest  which  the 
society  appears  to  have  taken  in  the  work  of  the 
council  on  standardization  will  not  be  allowed  to 
die  down  and  that  during  the  coming  year  the 
work  of  the  several  committees  may  become  or- 
ganized and  a  start  at  least  be  made  in  the  prac- 
tical carrying  out  of  the  lines  of  committee  work 
indicated. 


Report  of  Council  on  Standardization 
The  Council  on  Standardization,  which  was  es- 
tablished by  the  association  at  Montreal  in  1920, 
has  been  outlining  its  work  by  conference  and  by 
correspondence.  It  has  considered  it  much  better 
to  develop  a  working  program  which  is  flexible, 
yet  comprehensive,  rather  than  to  have  appointed 
at  once  a  large  number  of  committees  without 
well-defined  purposes  and  with  personnel  selected 
without  the  full  consideration  desirable.     It  has 
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been   certain   from   the  outset   that  no   pro 
should  I"-  laid  out  which  cannot  be  Eo 

with  individual  resources  at  the  com- 

mand  of  their  members,  by  the  help  the  associa- 
tion can  give,  and  by  the  assistance  tluu  n 
an  bi  expected  Erom  other  sources. 

In  general,  the  committees  will  find  it  useful  to 
function  in  two  ways.    The  first  is  to  can 

:    investigations,    which    may    not    furnish 
much  information  excepl  at  intervals.     Th 

to  prepare  for  publication  in  the  "Journal" 
brief  abstracts  of  the  reports  and, papers  on  cur- 
rent developmeni  tance  to  the  members. 
The  publication  of  such  abstracts  can  be  made  of 
high  educational  value,  and  their  preparation  is 
an  excellent    way   to  secure  the  co-opi 

nger  members  in  committee  work. 
It  is  suggested  that  the  association  should  com- 
pensate the  members  who  do  this  work  at  the 
ol  about  half  a  cent  a  word  tor  the  abstracts 
as  printed.  lor  some  years  it  is  probable  that 
this  abstracting  of  information  will  be  the  most 
productive  educational  feature  of  the  council's 
work. 

It  is  expected  that  each  committee  will  first 
lay  out  a  program  for  carrying  on  the  work  as- 
signed to  it,  and  will  then  take  up  this  program 
with  the  council.  When  it  has  been  developed  to 
the  satisfaction  of  the  council,  the  latter  will  take 
steps  to  gain  for  it  the  support  of  the  association. 
The  council  believes  that  "practical"  committee 
work  should  be  carried  along  simultaneously  with 
research,  so  that  water  works  operators  will  get 
the  maximum  possible  benefit  as  early  as  prac- 
ticable from  the  council's  activities.  Further- 
more, this  program  will  make  it  practicable  for 
each  committee  to  carry  its  work  forward  in  the 
speediest  way  to  the  point  where  the  experience 
of  the  practical  water  works  men  can  be  drawn 
upon  in  order  to  couple  theory  and  practice  in  the 
most  helpful  way.  In  this  manner  a  large  num- 
ber of  our  members  will  be  joining  co-operatively 
in  improving  water  works  practice. 

The  council  has  held  conferences  here  at  Cleve- 
land and  has  reached  the  conclusion  that  the  com- 
mittee work  outlined  in  the  attached  program 
should  be  undertaken.  In  order  to  carry  it  on 
properly,  the  council  has  asked  the  finance  com- 
mittee to  place  $2,000  to  its  credit  in  the  1921- 
1922  budget. 

The  council  regards  itself  as  a  committee  on 
committees  for  those  subjects  which  involve 
standardization  matters.  It  will  be  the  commit- 
tees and  not  the  council  which  shall  be  given  the 
credit  for  actual  performances,  while  to  the  coun- 
cil will  fall  the  task  of  co-ordinating  and  stimu- 
lating actions  along  practical  lines  and  of  avoid- 
ing duplication  of  effort.  It  is  not  to  be  expected 
that  each  committee  will  produce,  year  by  year, 
reports  of  great  importance,  but  it  is  hoped  that 
all  committees  will  put  before  the  membership 
concrete  statements  of  progress  made  in  their 
respective  fields,  expressed  in  such  a  manner  as 
to  be  readily  understood  by  those  interested  in 
a  practical  way  in  these  subjects. 

To  get  the  abstracts  under  way,  a  committee 
consisting  of  A.   L.   Fales,  J.  N.  Chester,  F.  C. 


Jordan,  R.  S.  Weston  and  A.  Wolman  has  been 
appointed  to  report  to  the  council  by  September 
15,  1921. 

It  i-  understood  b)  the  council  that  such  por- 
tion of  the  funds  to  be  reserved  for  its  use  as  will 
not   be  actuall)  will  be  availal 

other  activities  authorized  in  the  association 
budget  for  the  year  1921-1922. 

Attached   an-   the    topics  and  personnel   of  the 
which  have  been  established  with  the 
understanding  that  each  committee  has   the  au- 
thority   to    extend    its    personnel    as    it    deems 
ary. 
Mr.    Malcolm    Pirnie,    of    Hazen,    Whipple    & 
Fuller,  30  East  42d  street,  New  York,  has  kindly 
IS   secretary   of   the   council. 
George  \V.   Fuller,  Chairman. 
I  rank    V   Barbour, 
Edward  Bartow, 
George  A.  Johnson. 
George  C.  Whipple, 

Council  on  Standardization. 


Topics  and  Personnel  of  Committees 

1.  Standard  Methods  of  Water  Analysis — five 
members — Jack  J.  Hinman,  Jr.,  chairman, 
Iowa  City,  la. 

2.  Standards  for  Satisfactory  Drinking  Water 
— five  members — A.  W.  Freeman,  chairman, 
Columbus,  Ohio. 

3.  Practical  Ranges  in  Load  Factors  for  Puri- 
fication Plants — five  members — E.  E.  Wall, 
chairman,   St.    Louis,   Mo. 

4.  Colloid  Chemistry  in  Relation  to  Water 
Purification — twelve  members — R.  S.  Wes- 
ton, chairman,  Boston,  Mass. 

5.  Watershed  Protection — five  members — The- 
odore De  L.  Coffin,  chairman,  New  York, 
N.  Y. 

6.  Industrial  Wastes  in  Relation  to  Water 
Supply — six  members — A.  L.  Fales,  chair- 
man, Boston,  Mass. 

7.  Pumping    Station    Betterments — four    mem- 

bers— Leonard  A.  Day,  chairman,  St.  Louis, 
Mo. 

8.  Physical  Standards  for  Distribution  Sys- 
tems— five  members — G.  G.  Dixon,  chair- 
man, Akron,  Ohio. 

9.  Standardization  of  Services — five  members 
— J.  M.  Diven,  chairman,  New  York,  N.  Y. 

10.  Sanitary  Fountains — five  members — J.  H. 
Dunlap,  chairman,  Iowa  City,  la. 

1 1 .  Testing  of  Water  Works  Materials  and  Sup- 
plies— five  members,  John  H.  Gregory, 
chairman,  Baltimore,  Md. 

12.  Methods  and  Records  of  Water  Waste  Con- 
trol— five  members — W.  W.  Brush,  chair- 
man, New  York,  N.  Y. 

13.  Steps  Towards  Standardizing  Stated  Quan- 
tities for  Slides  in  Meter  Schedules— five 
members — Allen  Hazen,  chairman  New 
York,  N.  Y. 

14.  Practical  Standards  of  Rules  and  Regula- 
tions of  Relations  Between  Water  Works 
and  Consumers — six  members — F.  C.  Tor- 
dan,  chairman,  Indianapolis,  Ind. 
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Essential  Data  for  Water  Department  Rec- 
ords and  Reports — (a)  Municipal  Plants — 
five  members — George  H.  Fenkell,  chair- 
man, Detroit,  Mich;  (b)  Privately  Owned 
Plants — five  members— John  N.  Chester, 
chairman,  Pittsburgh,  Pa. 


Tests  of  Earth  Concrete 

A  few  days  ago  we  received  the  following  let- 
ter from  Duff  A.  Abrams,  of  the  Structural  Mate- 
rials Research  Laboratory,  referring  to  an  article 
that  appeared  on  page  431  of  our  May  21  issue. 
We  submitted  this  letter  to  the  Earth  Concrete 
Co.  for  reply,  and  append  the  reply  of  the  presi- 
dent of  that  company.  The  copy  of  the  original 
report  of  the  research  laboratory  that  he  sends 
differs  from  that  published  by  the  company  in  its 
circular  and  copied  by  us  only  in  the  heading.  In 
the  copy  sent  with  the  letter  the  words  "Taken 
from  Knapp  Road,  Grand  Rapids,  Kent  County, 
Michigan,"  do  not  appear,  but  in  their  stead  the 
words:  "For  Race  J.  Macklin,  19  North  Clark 
Street,  Chicago,  111."  The  description  reads  as 
follows :  "One  block  was  received.  It  was  cut 
into  five  smaller  pieces  of  suitable  size  for  testing. 
The  tests  of  the  four  small  blocks  were  made  in  a 
40,000-lb.  Riehle  testing  machine.  The  large  block 
was  tested  in  a  200,000-lb.  Olsen  testing  machine. 
The  bearing  surfaces  of  the  blocks  were  capped 
with  Plaster  of  Paris  to  insure  an  even  distribu- 
tion of  the  load.  The  load  was  applied  through 
a  spherical  bearing  block." 

The  copy  of  the  report  from  the  United  States 
Department  of  Agriculture  gives,  as  the  result  of 
the  compression  test  on  two  samples,  one  6%  by 
6l/&  by  8  and  the  other  6  by  6  by  8y2,  a  strength 
of  2,438  and  2,213  pounds  per  square  inch,  re- 
spectively, averaging  2,325  pounds.  Date  of  test, 
April  12,  1921. 

Structural  Materials  Research  Laboratory 
Lewis   Institute 
1951  West  Madison  Street,  Chicago 
Public  Works, 
New  York  City. 

Gentlemen :  Your  issue  of  May  21  contained  a  report  on 
the  use  of  Earth  Concrete  which  purports  to  be  a  copy  of  a 
report  of  tests  made  by  this  laboratory.  It  should  be 
stated  that  our  report  has  been  modified  in  such  a  way  as 
to  give  an  entirely  different  impression  from  that  conveyed 
by  the  original  report.  Your  article  states  that  the  ma- 
terial tested  was  taken  from  the  "Knapp  Road,  Grand 
Rapids,  Kent  County,  Mich."  Our  report  contained  no 
such  statement.  We  had  no  information  concerning  the 
origin  of  this  material,  nor  did  our  report  indicate  its 
origin,  except  that  it  was  submitted  by  the  Earth  Concrete 
Company. 

We  consider  the  above-mentioned  modification  of  our 
report  as  a  deliberate  falsification  of  its  contents.  We 
trust  you  will  find  it  convenient  to  give  the  same  publicity 
to  this  statement  that  was  given  to  the  above-mentioned 
report. 

Tests  carried  out  in  this  laboratory  at  7  and  28  days  on 
mixtures   of   cement  and   sand   and   cement   and   soil   with 
and  without  "earthenete"  shows  that  the  "earthcrete"  re- 
duces the  strength  rather  than  increases  it. 
Yours  truly, 

D.  A.  Abrams. 

June  17,  1921. 
Editor,  Public  Works, 
243  West  39th  Street,  New  York,  N.  Y. 

Dear  Sir :  We  have  your  esteemed  favor  of  June  15 
with   which  you   enclosed  a  copy  of  a  letter   from   D.  A. 


Abrams,  Lewis  Institute,  Chicago,  in  which  he  objects  to 
an  article  which  appeared  in  your  journal  of  the  issue  of 
May  31,  1921. 

The  objection  to  the  article  seems  to  be  for  the  reason 
that  your  paper  used  a  laboratory  report  which  was  used 
in  one  of  our  circulars,  in  which  we  inadvertently  referred 
to  the  samples  which  were  tested  as  being  taken  from 
"Knapp  Road,"  near  Grand  Rapids,  Mich.,  a  highway  built 
by  the  Board  of  Road  Commissioners  about  a  year  ago; 
the  road  was  constructed  of  red  clay  in  which  cement  and 
Earthcrete  was  used,  and  it  is  meeting  all  expectations  and 
taking  traffic  wear  just  as  well  as  the  regularly  constructed 
concrete  slabs  which  adjoin;  it  seems  to  be  getting  more 
durable  with  age,  thus  supporting  our  contention  that 
more  time  must  be  given  samples  containing  our  chemical 
than  is  allowed  for  7  and  28-day  tests;  laboratory  tests  do 
not  tell  the  tale. 

The  tests  made  by  the  Lewis  Institute  were  from  sam- 
ples cut  from  a  slab  taken  from  this  road  and  shipped 
direct  from  this  office  to  the  Lewis  Institute,  in  care  of 
Mr.  Race  J.  Macklin,  0ur  Chicago  representative.  We  are 
submitting  for  your  use  in  the  publication  of  any  contro- 
versy which  may  arise  from  Mr.  Abrams'  objection,  a  cor- 
rect copy  of  the  report  received  by  Mr.  Macklin  from  the 
Lewis  Institute,  and  from  which  report  the  circular  matter 
was  taken ;  you  will  note  that  the  two  reports  do  not  differ 
except  that  we  did  inadvertently  use  the  words  "Knapp 
Road"  when  we  really  should  have  said  EARTH  CON- 
CRETE. Seems  to  us  that  this  is  a  small  matter  to  raise 
such  a  hub-bub  about.  Further,  we  did  offer  this  same 
explanation  to  Mr.  Abrams,  and  discontinued  mailing  the 
circular  in  the  form  in  which  it  was  originally  printed ; 
we  repeat  now  that  we  have  no  intention  of  taking  any 
undue  advantage  of  either  Mr.  Abrams  or  the  Lewis  In- 
stitute ;  we  have  the  report  that  was  made  on  the  block 
taken  from  the  Knapp  Road,  and  we  would  like  to  know 
if  it  is  necessary  for  this  company  to  furnish  an  affidavit 
that  the  sample  did  come  from  that  particular  construction, 
and  if  it  is  required  that  Mr.  Macklin  be  called  upon  to 
identify  the  same.  Of  what  particular  good  is  a  laboratory 
test   unless   it   can  be   made   use  of? 

We  are  enclosing  for  your  further  use  if  you  require  it 
a  test  made  by  the  United  States  Department  of  Agri- 
culture, Bureau  of  Public  Roads,  in  which  the  results  run 
almost  parallel  with  those  of  the  Lewis  Institute;  they  do 
not  hesitate  to  note  on  their  report  that  the  source  of 
material  was  "Knapp  Road,  Kent  County,  Michigan." 

We  do  take  decided  exception  to  the  statement  made  in 
the  second  paragraph  of  Mr.  Abrams'  letter  that  he  con- 
siders the  "Modification  a  deliberate  falsification  of  its 
contents." 

In  the  last  paragraph  he  compares  our  product  with 
samples  tested  under  laboratory  tests  made  in  seven  and  in 
twenty-eight  days ;  we  contend  that  this  is  not  giving  us  a 
fair  test  inasmuch  as  we  have  a  new  method  of  construc- 
tion by  the  use  of  chemicals,  and  that  old  and  worn-out 
methods  will  not  apply  to  new  ideas ;  longer  time  is  re- 
quired to  obtain  the  petrifying  effect  of  earth  matter 
which  we  hope  to  show  the  scientific  world  is  what  we  will 
accomplish. 

We  thank  you  for  your  letter  and  the  information  which 
you  have  imparted,  and  trust  that  if  the  Abrams'  letter 
is  published,  ours  will  appear  also. 

Very  respectfullv  yours, 

Earth   Concrete  Company, 
R.  S.  Greenwood,  President. 


Port  Newark  Dredging  Started 

Work  was  started  a  few  days  ago  by  the  At- 
lantic, Gulf  &  Pacific  Co.  on  dredging  a  ship 
channel  for  Port  Newark,  on  the  Jersey  meadows, 
and  filling  in  the  marsh  land  of  the  meadows. 
This  will  give  a  channel  30  feet  deep  and  200  feet 
wide  to  permit  ocean  steamers  to  reach  the  docks 
and  warehouses  that  it  is  proposed  to  build  on 
the  meadows.  The  dredging  contract  is  for 
$739,062,  while  $133,397  is  to  be  spent  for  bulk- 
heads to  retain  the  filled  material.  The  work 
will  require  about  one  year. 


June.  2 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  to  Move  Pipe  Mains 
in  Service 


May  be  lowered  in  trenches  by  tackle,  screw 
rods,    wedges,    by    jacks    or    undermining. 
Submerged  pipe  lowered  by  lifting,  shift- 
ing and  slacking   off  or  by  pumping. 


Pipes  of  small  diameter  are  relatively  so  light 
and  their  joints  are  so  strong  and  comparatively 
flexible  that  they  can  be  handled  with  consider- 
able ease  and  without  developing  strains  likely 
to  threaten  their  safety.  They  can  therefore  have 
their  support  removed  for  comparatively  long 
distance  and  can  be  raised,  lowered  or  otherwise 
shifted  without  special  appliances  or  application 
of  great  power  and  can  even  adapt  themselves  to 
moderate  variations  of  alignment  without  serious 
difficulty  so  that  their  lowering  or  otherwise  shift- 
ing generally  requires  merely  care  and  the  in- 
telligent use  of  ordinary  facilities,  especially  if 
the  pipe  is  above  ground  or  is  convenientlv  ac- 
cessible by  trenching. 

For  diameters  above  6  inches,  the  weight  and 
rigidity  of  the  pipe  increase  rapidly  while  the  pro- 
portionate strength  of  the  joint  decreases  while 
the  mass  and  weight  of  the  mass  to  be  handled 
are  much  greater,  the  operations  more  difficult 
and  costly,  and  the  risk  of  injury  to  the  pipe  is 
much  increased,  often  special  apparatus  is  re- 
quired, or  unusual  methods  and  great  care,  in- 
volving considerable  expense,  especially  if  the 
pipe  contains  liquid  under  heavy  pressure  that 
would  cause  damage  if  released,  or  if  it  contains 
steam  or  gas.  leakage  of  which  might  have  in- 
jurious effects  or  cripple  the  system  which  it 
supplies. 

hi  some  cases  if  the  pipe  is  not  in  g 1  con- 

dil it  may  be  safeguarded  by  reinforcing  In- 
fore  any  attempt  is  made  to  handle  it  when  un- 
der very  high  pressures,  or  in  specially  disadvan- 
tageous locations.  Where  the  displacement  is  vcrv 
great  or  very  abrupt  it  may  be  necessary  or 
advisable  to  bypass  the  service  entuvlv  and  to 
remove  a  given  section  of  the  pipe  bodilj  and 
reinstall  it  in  the  new-  location,  as  has  occasional- 
ly been  done  for  service  pipes  for  t;;is  and  water 
in  New  York  streets,  where  it  was  necessarj  to 
displace  them  a  considerable  distance  transverse- 
ly to   clear   the   construction   of   subways,    sewers 


and  other  subterranean  work.  Pipes  for  the  un- 
derground tubes  for  pneumatic  postal  delivery  in 
New  York  City  required  such  perfect  installa- 
tion and  alignment  that,  in  some  cases,  no  at- 
tempt was  made  to  lower  them  in  service,  but 
they  were  temporarily  replaced  by  other  lines 
until  the  final  alignment  could  be  installed  in 
its  permanent  location. 

SHIFTING    SMALL    PIPE 

The  first  step  is  to  completely  expose  the  pipe 
for  inspection  and  any  necessary  preliminary  op- 
erations along  the  full  length  which  must  be 
lowered.  This,  of  course,  involves  opening  a 
trench  deep  enough  and  wide  enough  to  extend 
to  the  bottom  of  the  pipe  on  both  sides  permit- 
ting a  thorough  examination  and  givinp-  access 
to  all  portions  of  the  pipe.  In  a  large  number 
of  cases  the  pipes  have  to  be  lowered  a  compara- 
tively short  distance,  perhaps  only  a  foot  or  two, 
or  to  l>e  shifted  a  similar  distance  horizontally, 
or  both,  to  clear  a  certain  obstacle,  which  can 
often  be  done  without  disconnecting  the  pipe,  by 
swinging  it  from  a  straight  line  to  a  long  curve, 
providing  the  required  offset  at  center  and  be- 
coming tangent  with  the  original  alignment  at 
both  ends  of  the  shifted  section,  which  may  then 
be  somewhat  longer  than  the  portion  that  is 
required  to  be  displaced  so  as  to  secure  small 
angles  of  divergence  and  avoid  serious  stresses 
in  the  pipe  or  joints.  When  a  long  section  ot 
moderate  size  pipe  is  uncovered  it  can  generally 
be  moved  transversely  a  short  distance  in  the 
middle  by  pushing  it  with  bars,  wedges  or  jack- 
screws,  great  care  being  taken  to  watch  the 
joints  and  see  that  no  leaks  or  excessive  strains 
are  thus  produced. 

PIPE   UNDER    HEAVY    PRESSURE 

If  the  pipe  is  under  very  heavy  pressure,  as 
sometimes  for  a  high  pressure  fire  line  or  for  hy- 
draulic service  or  for  a  steam  line;  or  if  for  any 
reason  a  leak  would  endanger  the  workman  or 
the  safetj  of  adjacent  property  or  of  the  pipe 
system  itself  or  its  service,  great  pains  must  be 
taken  to  avoid  the  possibility  of  broken  pipes  or 
joints  due  to  a  change  of  conditions  and  very 
reliable  support  must  be  provided  before  the 
original  support  is  impaired,  reaction  abutments 
at  bends  must  be  inspected  and  reinforced,  if 
necessary,  and  joints  that  may  possibly  become 
1  should  be  secured  by  collars  or  clamps 
on  both  sides  connected  by  tension  bolts  to  pre- 
vent a  possible  opening  there.  If  the  pipe  is  of 
vcrv    large   diameter,   or   under    very   heavy    pres- 


PUBLIC      WORKS 


Vol.  50,  No.  26 


sure,  or  in  a  critical  position,  the  operation  should 
be  directed  by  experts  and  in  accordance  with 
careful  calculations  of  the  strength  of  joints,  the 
stresses  that  may  be  developed,  and  the  work 
done  according  to  an  exact  schedule  of  safe  dis- 
tances and  operations. 

In  no  case  should  there  be  any  abrupt  deflec- 
tions in  the  pipe  and  the  movement  must  be 
gradual,  extending  over  a  long  distance  from  the 
undisturbed  portion  of  the  pipe  to  the  point  of 
maximum  displacement  and  the  movement  of  the 
pipe  between  these  points  must  be  made  in  nu- 
merous small  increments,  gradually  increasing 
from  zero  at  the  ends,  to  the  practicable  safe  lim- 
it at  intermediate  points  and  thence  through  the 
middle  section  of  the  pipe  where  they  may  be 
continued  uniformly  to  a  point  where  they  begin 
to  decrease  in  reverse  order  to  the  point  of  tan- 
gency   with   the   undisturbed   pipe. 

LOWERING    BY    SAGGING 

For  small  pipes,  uniformly  supported  on  hard, 
regular,  sand,  clay  or  earth,  it  may  be  possible  to 
remove  the  earth  to  the  depth  of  an  inch  or  so, 
carefully  determined  by  a  gauge,  from  under  the 
center  of  the  section  of  pipe  and  working  away 
from  this  point  in  both  directions  continue  to  re- 
move it  until  the  pipe  sags  down  to  rest  on  the 
ground  or  on  blocks  of  a  graded  thickness  placed 
under  it  for  the  full  required  length,  after  which 
the  operation  can  be  repeated  again  from  the 
center,  working  both  ways  for  shorter  distances, 
and  so  on,  until  the  pipe  is  lowered  to  a  required 
position,  sloping  upwards  at  both  ends  at  a  very 
small  angle  to  its  original  location.  This  can- 
not, of  course,  be  done  with  very  large  or  heavy 
pipe  or  where  it  is  impossible  to  open  the  trench 
wide  enough  and  deep  enough  to  allow  for  the 
operations. 

LOWERING  IN  SLINGS,  TACKLES  AND  YOKES 

Larger  and  heavier  pipes  up  to  12  or  16  inches 
in  diameter  may  often  be  convenientl>  supported 
by  manila  rope  slings  suspended  at  every  joint 
and  from  beams  laid  across  the  trench  on  the  sur- 
face of  the  ground.  The  slings  are  carefully  pulled 
taut  and  securely  made  fast,  and  will  hold  the  pipe 
suspended  while  the  excavation  is  made  under  it 
to  a  moderate  depth,  say  1  or  2  feet.  The  exca- 
vation should  immediately  be  followed  by  block- 
ing and  wedging  at  points  close  to  the  slings  to 
support  the  pipe  against  any  possibility  of  fail- 
ure of  the  slings. 

The  blocking  should  be  so  arranged  as  to  have 
room  on  top  both  for  the  wedges  that  actually 
support  the  pipe,  and  for  second  bearings  adja- 
cent to  them,  which  should  be  carefully  leveled 
up  to  given  elevations  very  close  to  the  pipe  and 
varying  accordingly  to  the  profile  of  different 
lowering  positions  that  may  be  prepared  in  ad- 
vance. The  wedges  can  be  removed  and  the 
slings  slacked  off  to  lower  the  pipe  to  the  new 
bearings,  a  new  set  of  elevations  prepared  and 

the  Operation  repeated,  and  mi  (in,  until  the  pipe 
is  lowered  to  the  bottom  of  the  trench,  when  if 
it  has  not  reached  the  required  elevation  it  may 


be  again  supported  and  the  trench  extended  to  a 
convenient  depth  and  so  on,  until  the  work  is 
finished. 

If  the  pipe  is  too  heavy  to  be  lowered  by  sim- 
ple slings  they  may  be  replaced  by  tackles  with 
the  lead  lines  carefully  snubbed  on  the  cross  tim- 
bers or  otherwise  arranged  so  ihat  they  can  be 
quickly  unfastened.  For  heavy  pipe  this  meth- 
od requires  a  large  number  of  men  and  tackles, 
and  the  tackles  may  be  advantageously  replaced 
in  some  circumstances  by  yokes  made  with  trans- 
verse pieces  and  pairs  of  vertical  screw  rods  pass- 
ing between  pairs  of  the  cross  timbers,  on  the 
surfaces  of  the  ground  and  with  nuts  bearing  on 
them  through  friction  plates  that  are  well  oiled 
to  facilitate  their  turning.  The  rods  should  be 
placed  at  every  joint  or  oftener  and  afford  a  very 
sure  and  regular  method  for  lowering  the  pipe, 
which  is  accomplished  at  any  desired  rate  of 
speed  by  a  large  or  small  party  of  men,  located 
at  different  regular  intervals,  and  going  from  one 
end  of  the  line  to  the  other,  each  of  them  slack- 
ing off  the  nuts  on  one  or  both  sides  of  the  pipe 
from  end  to  end  of  his  section  by  a  given  num- 
ber of  revolutions  or  fractions  of  revolutions  at 
a  given  signal,  and  then  repeating,  the  amount 
being  diminished  or  the  operations  omitted  at 
the  ends  of  the  pipe  in  order  to  provide  for  the 
small  angle  between  the  tangent  and  the  center 
of  the  pipe. 

JACKING    ANI1    BLOCKING 

Under  some  circumstances  it  may  be  desirable 
to  drift  small  openings  in  the  bottom  of  the 
trench  under  large,  heavy  pipes,  and  place  cross 
beams  or  cradles  in  them,  supported  on  jacks  and 
cribbing,  after  which  the  bottom  of  the  trench 
between  the  crossbeams  can  be  removed  and  the 
proper  bearing  for  the  pipe  in  its  new  position 
can  be  provided  and  the  pipe  lowered  to  it  by 
jacking  down  and  removing  the  cribbing.  This, 
of  course,  is  a  slow  and  expensive  operation  and 
necessitates  the  opening  of  a  wide  trench  to  give 
suitable  working  space. 

REVOLVING   CONNECTION 

If  a  long  section  of  pipe  of  moderate  diameter 
is  to  be  lowered  several  feet  and  it  is  permissible 
to  introduce  right  angle  bends  in  the  pipe  it  may 
be  practicable  and  economical  to  cut  out  this  sec- 
tion from  the  remainder  of  the  pipe  and  connect  it 
back  again  at  each  end  with  a  U  made  with  four 
elbows  and  two  straight  lengths  of  1-2  the  ver- 
tical offset  of  the  pipe.  These  elbows  are  at  first 
connected  up  in  the  horizontal  plane  of  the  un- 
disturbed pipe,  after  which  the  center  section  of 
the  pipe  being  properly  supported  can  be  held  in 
the  original  position  while  excavation  is  made 
under  it  to  the  required  depth  and  the  pipe  can 
be  then  rapidly  lowered  to  the  new  position, 
while  the  U's  automatically  revolve  from  hori- 
zontal to  vertical  position  and  extend  themselves 
to  their  new  arrangement  in  the  vertical  inane 
through  the  end  and  center  sections  of  the  pipe. 
This,  of  course,  can  only  be  accomplished  with 
screw    fittings   thai    permit    the   revolution    of    the 

pipe  in  the  elbow  joints. 


1 1     i.  25,    1921 


PUBLIC     WORKS 


Recent  Le^al  Decisions 


PUBLIC      WORKS     CONTRACTOR'S      BOND      HELD      NOT      TO 
SECURE   MATERIALMAN'S  EMPLOYEES 

The  Washington  Supreme  Court  holds,  Xeary 
v.  Pugct  Sound  Engineering  Co.,  194  Pac  830, 
ili.it  < j i i c  who  contracts  with  a  paving  contractor 
ti  furnish  all  the  sand  and  grave]  needed  in  the 
I  erformance  of  a  paving  contract  is  not  a  sub- 
contractor, but  a  materialman,  although  the  con- 
tract provides  that  delivery  of  the  material  shall 
be  "on  the  ground  as  directed  and  required,"  and 
for  replacement  of  any  material  rejected  by  the 
city  engineer,  and  a  bond  is  given  to  insure  per- 
formance;  then  inn.-  employees  of  such  mat 
man  cannot  recover  on  the  contractor's  bond.  The 
court  .said:  "In  many  cases  under  modern  con- 
ditions materialmen  deliver  their  material  upon 
the  works  where  it  is  to  be  used.  In  our  cities 
lumber  and  mill  work  are  commonly  delivered  by 
the  manufacturer  to  the  place  where  they  arc  to 
be  put  into  the  building,  but  that  should  I 
reason  for  holding  that  the  workmen  employed 
by  the  mill  are,  if  not  paid  their  wages  by  their 
employer,  entitled  to  file  a  lien  against  the  build- 
ing and  the  ground  on  which  it  stands.  .  .  .• 
The  giving  of  a  bond  on  a  contract  to  perform 
public  work  is  for  the  purpose  of  providing  secur- 
ity for  those  who  would  be  entitled  to  a  lien  if  the 
work  were  private,  and  to  claim  under  such  bond 
one  should  be  in  a  position  to  protect  himself  by 
a  lien  if  the  work  were  private  in  its  nature.  And 
therefore,  if  one  employed  by  a  materialman  may 
not  claim  a  lien  when  the  work  is  of  a  private 
nature,  he  cannot  claim  under  the  bond  given 
where  the  work  is  public." 


DISCRETION      IN      CONDEMNING     RIGHTS      OF      WAY      FOR 
STREETS-MEASURE    01     DAMAGES 

Applying  the  rule  that  the  necessity  for  con- 
demning rights  of  way  for  the  opening  or  extend- 
ing streets  is  a  matter  which  has  been  confided 
to  the  decision  of  the  municipal  authorities,  and 
their  judgment  is  conclusive  upon  the  courts, 
unless  it  be  made  to  appear  that  the  use  was 
palpably  private,  or  the  necessity  for  the  taking 
was  without  any  reasonable  foundation,  the  Ken- 
tucky Court  of  Appeals  holds,  Louisville  &  N. 
R.  Co.  v.  City  of  Louisville,  227  S.  W.  160,  that 
evidence  which  merely  tended  to  show  that  there 
were  other  ways,  both  near  and  remote,  by  which 
the  property  in  the  section  served  might  be 
reached  is  not  sufficient  to  authorize  the  court 
to  substitute  its  judgment  for  the  judgment  of 
the  municipal  authorities  on  the  question  of  ne- 
cessity. The  suit  was  one  by  a  city  to  condemn 
an  easement  for  a  street  over  a  railroad  right 
of  way,  and  it  was  held  that  the  railroad  was 
not  entitled  to  such  elements  of  damage  as  the 
maintenance  of  a  switchman's  gate  and  house, 
and  an  annual  expenditure  for  crossing  protec- 
tion, etc.  The  full  measure  of  the  railroad's  just 
compensation  was  the  difference  in  value  between 
the  exclusive  and  joint  use  of  the  right  of  way. 


SINGLE     OR     DOUBLE     IMPROVEMENT     CITY      SEWERAGE 
SYSTEM    AND   DISPOSAL    PLANT 

The  Illinois  Supreme  C  ourt  holds,  in  a  proceed- 
ing to  confirm  a  special  assessment  to  pay  the 
cost  of  a  system  of  sewers  for  a  a  city, 

of   Elmhurst  \.   Rohmeyer,   130  X.  E.  761, 

that  the  sewer  improvement  was  a  single  and  not 
a  double  improvement,  though  it  included  storm- 
water  sewers  draining  three  natural  watersheds. 
A  city  nr  village  has  the  right  by  one  ordinance 
to  provide  for  a  connected  system  of  sewers  and 
drains  in  and  along  its  streets  and  avenues  where- 
in they  may  be  improved,  and  such  a  system  is 
not  subject  to  the  objection  that  it  is  a  double 
improvement.  Walker  v.  People,  170  111.  410, 
48  N.  E.  1010.  The  construction  of  sidewalks  on 
several  streets  may  be  provided  for  as  one  im- 
provement if  all  property  taxed  therefor  will  re- 
ceive some  benefit  from  the  proposed  improve- 
ment. Storrs  v.  City  of  Chicago,  208  111.  364,  70 
X.  E.  347.  The  construction  of  another  impi 
ment  to  aid  the  purpose  of  the  main  improvement 
in  contemplation  will  not  render  the  improve- 
ment double  for  that  reason,  as  in  the  case  of  the 
construction  of  a  sewer  for  drainage  purposes  in 
a  sidewalk  improvement,  or  the  establishment  of 
pumping  works  in  connection  with  a  sewerage 
system  in  order  that  the  latter  may  serve  its  pur- 
pose properly,  or  the  construction  of  a  disposal 
plant  in  order  that  the  proposed  system  may  ac- 
complish its  proper  purposes.  City  of  Staunton 
v.  Bond,  281  111.  368,  118  N.  E.  47;  Drcxel  v. 
Town  of  Lake,  127  111.  54,  20  X.  E.  38. 


DISTINCTION     BETWEEN     RESOLUTION     AND     ORDINANCE 

In  a  suit  on  apportionment  warrants  for  a 
street  improvement,  the  Kentucky  Court  of  Ap- 
peals, in  Robertson  v.  Southern  Bitulithic  Co., 
227  S.  W.  453,  states  the  difference  between  an 
ordinance  and  a  resolution  to  be  that  the  former 
prescribes  a  permanent  rule  of  conduct  or  gov- 
ernment, while  the  latter  is  an  order  of  the  coun- 
cil of  a  special  or  temporary  character.  The  or- 
dinance is  the  more  deliberative  of  the  two  and 
attended  with  the  greater  solemnity.  In  prac- 
tical operation,  however,  the  distinction  between 
the  two  depends  upon  the  formalities  attending 
the  adoption  of  the  respective  acts.  Usually 
an  ordinance  cannot  become  effective  or  be 
adopted  at  one  meeting. 

Under  sub-section  14,  section  3235  C,  Kentucky 
Statutes,  authorizing  the  organization  of  a  sec- 
ond-class city  under  the  commission  form  of  gov- 
ernment, the  construction  or  reconstruction  of 
streets  may  be  ordered  by  either  an  ordinance  or 
resolution,  so  that  the  extension  of  time  for  the 
completion  of  work  by  a  contractor  on  a  street 
improvement  may  be  granted  by  a  resolution,  not- 
withstanding section  3096,  authorizing  the  gen- 
eral council  of  such  cities  to  provide  by  ordinance 
for  the  improvement  of  streets  and  other  public 
ways. 


PUBLIC     WORKS 


Vol.  50,  No.  26 


NEWS  OF  THE  SOCIETIES 


June  28  —  ATLANTA  SECTION-. 
AMERICAN  SOCIETY  OF  MECHAN- 
ICAL, ENGINEERS.  Election  of  of- 
ficers. Georgia  School  of  Technology, 
Atlanta. 

June  28-July  1  —  SOCIETY  FOR 
THE  PROMOTION  OF  ENGINEER- 
ING EDUCATION.  Annual  conven- 
tion. New  Haven,  Conn.  Secretary, 
F.  L.  Bishop.  Univ.  of  Pennsylvania. 
July  15— NEW  ENGLAND  ASSOCI- 
ATION OF  COMMERCIAL  ENGI- 
NEERS. Annual  meeting.  Crown 
Hotel,    Providence.    R.    I. 

Auk.  10-12 — INTERNATIONAL  AS- 
SOCIATION OF  STREET  CLEANING 
OFFICIALS.  Annual  conference.  Ho- 
tel La  Salle,   Chicago,   111. 

Aug.  23-25— AMERICAN  ASSOCIA- 
TION OF  PARK  SUPERINTEND- 
ENTS Annual  meeting.  Detroit, 
Mich.  Secretary,  Emmet  P.  Griffin, 
Superintendent  of  Park,  East  St. 
Louis.    111. 

Sept.  13-16— NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  39th 
annual  convention.  Bridgeport,  Conn. 
Secretary,  Frank  J.  Gifford,  715  Tre- 
ont  Temple,  Boston,  Mass. 

Sept.  28  (10  days)— NEW  YORK 
ELECTRICAL  EXPOSITION.  Seven- 
ty-first Regiment  Armory,  New  York 
City. 

Oct.  11-14— INTERNATIONAL  AS- 
SOCIATION OF  FIRE  ENGINEERS. 
Annual  Convention.  Atlanta,  Ga.  Ho- 
tel Ansley.  Secretary,  James  J.  Mul- 
cahey,  Municipal  Building,  Denver, 
Colo. 


Rogers,  C.  J.,  formerly  assistant 
county  engineer  of  Jefferson  county, 
Ala.,    has    been    appointed    county   en- 

^^____ I   gineer. 

Chalmers,  G.  H„  of  Sudbury,  Ont, 
ted  by  training  and  practice,  to  mem-  has  been  appointed  resident  engineer 
bership  0n  the  State  Board  of  Health,  for  the  construction  of  extensions  to 
It  was  further  resolved  that  the  So-  the  water  works  system  of  St.  Thomas, 
ciety  gives  its  unqualified  endorsement  <->nt'  .which  work  includes  the  con- 
to  having  a  qualified  Engineer  appoint-  str.«ction  of  a  concrete  dam  and  reser- 
ed  as  a  member  of  the  State  Board  of  voir  '"  Kettle  Creek  valley. 
Health,  and  expressly  requests  the  Leg-  ,  Mart>n,  D.  K,  and  McRoy,  W.  W„ 
islature  at  its  next  meeting  to  provide  !iave  been  appointed  members  of  the 
for  such  appointment.  Texas     State     Highway     Commission, 

and   Hubbard,   R.   M„   has  been   reap- 

^ pointed  chairman  of  the  same  commi*- 

" —    sion. 

Coleman,  Dwight  B„  has  resigned  as 
county  superintendent  of  highways  of 
Cortland  county,  New  York,  and  has 
been  succeeded  by  William  J.  Dwyer, 
White.  G.  S.,  was  recently  appointed 
city  engineer  of  Fort  Morgan,  Colo. 
Wade,  G.  R,  has  resigned  as  county 


PERSONALS 


W.  J.  Young,  chief  engineer  and  gen- 
eral    superintendent     for     the     Alpha 
Portland  Cement  Co.,  of  Easton,  Pa„ 
has   resigned   to   accept   a   position   as    „, 
chief  engineer  for  the  Standard  Lime    eng>n,e"  of  Imperial  county,  Cal. 


&  Stone  Co.  and  the  Washington  Lime 
Co.,  of  Baltimore,  Md.,  both  of  which 
companies  are  controlled  by  the  same 
interests. 

Briggs,  B.  A.,  has  been  appointed 
superintendent  of  streets  of  Colorado 
Springs,  Colo. 

Higgins,   Lafayette,  has   resigned   as 
sanitary    engineer   of    the    Iowa    State 
Board  of  Health. 
Hood,  William,  chief  engineer  of  the    po,nt^.d,   %eet  commissioner   of   John 
Oct.     24-28— AMERICAN     SOCIETY      Southern    Pacific   romranv    nB   M->„  o      son   Clty'   ~enn. 
JSS^SSS^L'^SSSSSrSSt      ^d™^^^^'^^ of         ^™,   **»  £   <>'    ^chmond     Cal., 
Baltimore,    Md.       Secretary      Charles     railroad  building  with  that  company         ^  >en    appointed  _  secretary    of    the 
Carroll    Brown,    Valparaiso     T- 


Null,  G.  W.,  has  been  appointed  of- 
fice engineer  in  Division  3  of  the  Cali- 
fornia Highway  Commission  to  succeed 
C.  F.  Henitze,  who  is  now  assistant  di. 
vision  engineer  to  Mr.  Winslow. 

O'Brien,  J.  J.,  was  appointed  super- 
intendent of  highways  of  Pittsfield, 
Mass.,  to  succeed  the  late  William  J. 
Mahan. 

Livermore.    Herbert,    has    been    ap- 


Oct.  31-Nott.  5 — NEW  ENGLAND 
ASSOCIATION  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
nection with  INTERNATIONAL  TEX- 
TILE EXPOSITION.  Mechanics' 
Building.  Boston.  Mass.  Secretary. 
James  F,  Morgan.  Devonshire  St., 
Boston. 

Nov.  14-18 — AMERICAN  PUBLIC 
HEALTH       ASSOCIATION.  Annual 

meeting.     New   York   City. 


Karrick,  James  V„  is  now  bridge  de-  C  plf?rni?TS,L   e  g,g*way  Commission, 

signer    with    the    Kentucky    Highway  Ba'e.r-.  Nathan  H,  has  resigned  from 

Commission  at  Frankfort,  Ky.  ^e    d,\Vs'T    °*    sanltaJ7    engineering 

Myers.    Clarence    B..    formerly    with  „eWf,  Y°^      State      Department      of 

the   Pennsylvania   State   Highway   De-  ^ V°  £ecome  °Perator  andchem- 

partment,  has  been  appointed  assistant  ',<    ™  t  w    ♦  P  Y    "If",,  P"rlficatlon 

engineer  of  the  Philadelphia  Bureau  of  P,|?Ir^,Wf  St  £alm  Beach-  FIa 

H.Vhwavs  Hargis.   A.    B.,   has   been    apt 


ap- 


A  regular  meeting  of  the  Louisiana 
Engineering  Society  was  held  June  13, 
under  the  auspices  of  the  Louisiana 
Section*  of  American  Military  Engi- 
neers. The  subject  for  discussion  was 
"Tin-  Army  Engineer — A  Rough  and 
Ready  Contractor." 

An  ordinance  has  been  passed  by  the 
Constitutional  Convention  and  will  be- 
come a  part  of  the  Constitution  of  the 
State  providing  for  a  State  Board   of 

Health  to  be  composed  of  a  president     capacity  he  will  have  charge  of  the  wa 
and  eight  members,  five  of  whom  shall     ter  supply  division  of  this  bureau. 


Highways 

Shulde,  H.  G,  has  been  appointed 
district  engineer  of  the  Pennsylvania 
State  Highway  Department,  with  head- 
quarters at. Bedford,  Pa. 

Smithley.     Charles,     has     been 
pointed     county     engineer 
county.   Kan. 

Corwin,  J.  O.,  Jr.,  has  been  ap- 
pointed engineer  of  Travis  county, 
Texas. 

Harvey.  Bernard  C.  has  been  ap- 
pointed city  engineer  of  Rockford,  111. 

Catlett,  George  F.,  has  been  ap- 
pointed principal  assistant  engineer  of 
the  Bureau  of  Engineering,  North  Car- 
olina State  Board  of  Health,  in  which 


appointed 
city  engineer  and  superintendent  of 
water  works  of  Jellico,  Tenn. 

Ballew.  Ralph  D.,  has  been  appointed 
manager  of  Grand  Rapids.  Mich. 

Talbert,  C.  M..  has  resigned  as  direc- 
of  Geary  tor  °f  streets  and  sewers  of  St.  Louis, 
after  about  twelve  years  of  service  in 
this  position,  which  is  to  be  filled  by 
C.  H.  Fisk,  formerly  assistant  sewer 
commissioner  of  St.  Louis. 

Daggett.  Frederick  W„  superinten- 
dent of  the  Trenton,  N.  J.,  filtration 
plant,  died  on  May  10  in  Trenton. 

Page,  Phineas.  Jr.,  has  resigned  as 
highway  superintendent  of  Niskayuna, 
N.  Y.  and  Charles  T.  Male  will  fill 
his  position. 


be  from  the  medical  profession  and 
three  from  such  callings  as  the  Legis- 
lature may  designate.  It  is  becoming 
more  and  more  generally  recognized 
that  the  Engineer  is.  by  training  and 
experience,  particularly  fitted  to  solve 
many  of  the  problems,  and  to  direct 
many  of  the  activities  of  modern  health 
work,  particularly  those  phases  which 
deal  with  community  sanitation  and 
ol  of  insect-borne  diseases,  as  is 
evidenced  by  tin-  fact  that  the  Legis- 
lature of   a  number   of   States   are   re 


Tong,  B.  H.  has  been  appointed  su- 
McLalman,    D.    S..   has    resigned    as    perintendent   of  highways  of  Emmons 
state  highway  superintendent  of  Wyo-    county     N.    D. 


ming. 

Schade,  Frank  P.,  has  been  ap- 
pointed city  engineer  of  Cudahy,  Wis. 

Lanctot.  Theodore,  formerly  assis- 
tant engineer  in  the  public  works  de- 
partment. Montreal,  has  been  ap- 
pointed city  engineer  of  Hull.  Que. 

Ellerbrook.  Carlos  E..  formerly  high- 
way engineer  and  inspector,  Michigan 
State    Highway    Department,    is    now 


quiring   the   appointment    of    Engineers     with  the  Iowa  State  Highway  Commis- 
as  members  of  such  Boards.  sion  as  highway  engineer. 

It  was  resolved  by  the  Louisiana  En-         Elliott,    Edward    G.    is    now   county 


Slopansky.  W.  M.,  has  been  elected 
city   manager   of    Belleville,    Kan. 

Sefton,  F.  W..  assistant  city  mana- 
ger of  Wichita.  Kan.,  has  been  ap- 
pointed  city   manager   of   Salina.   Kan. 

Caton,  J.  E„  has  been  appointed  city 
manager  of  Eldorado,  Kan,,  to  succeed 
Rert  C.  Wells,  who  recently  resigned 
to  assume  a  similar  position  at  At- 
chison. 

Rich,  R.  J.,  has  resigned  as  county 
surveyor  of  St.  Louis  county,  Minn., 
become     district     engineer.       His 


gineenng  Society  that  it  heartily  favors     road     engineer    of     Randolph    county,    former  -position  will  be  filled  by  H.  T, 
the    appointment    ol    an    engineer    fit-     West  Virginia.  Hare. 


'.',,    l'JL'l 
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New   Appl 


lances 

De«cribin<  New   Mechinery.   App«rMu«,  Material*  aoj  Method*  end  Receat  latercttio(  loatallationt 


UTII.ITOR  ROAD  MAINTAINER 
This  machine,  manufactured  by  the 
Midwest  Engine  Co.,  is  a  small,  low- 
priced,  self-conveying  machine  with 
independent  power  that  ran  he  eco- 
nomically and  continuously  used  not 
only  for  efficient  maintence  operations, 
but  can  also  be  used  as  a  small  tractor 
or  truck. 

The  fundamental  purpose  of  the  ma- 
chine is  to  drag  up  the  gutters  v.  thai 
the  water  will  run  out  of  the  road  bed, 
fill  up  the  ruts,  and  not  make  the 
crown  high  enough  for  the  water  to 
run  too  fast.  The  machine  is  of  sim- 
pie,  sturdy  construction,  easily  oper- 
ated by  a  boy  of  16  and  is  so  econom- 
ical  that   it   can  be  kept  constantly  at 


work  i!  had  roads,  improving  them  in 
direct  ratio  to  the  amount  of  service  it 
does. 

The   machine   has   an   8-foot    double 

blade    drag    ami    power    to    make   small 

nits   with   it.      It   is   also  equipped   with 

a  greater  mileage  efficiency  than  that 

r  4  hoi 

The  maintainor  is  provided  with 
throttle  controlled  by  a  variable  steam 
governor,  which  enables  the  operator 
to  select  tin'  speed  best  suited  to  the 
conditions  "f  the  road  and  soil  and  to 
maintain  it  continuousl)  without  far- 
ther attention.  When  its  power  is  not 
used  for  pulling  the  drag  it  may  be 
utilized  for  tractor  or  truck  service  and 
can   haul  miscellaneous  freight  or  can 


even  pull  a  trailer  better  than  a  team 
of  horses. 

The  continued  use  of  the  maintainer 
on  a  large  percentage  of  the  roa 
the  United  States  would  keep  them  in 
•ndition  for  their  ordinary  traf- 
fic and  would  prevent  the  necessity  of 
frequent  dragging,  the  cost  of  which 
would  be  more  than  paid  by  the 
economy  of  gravel  or  of  broken 
-ion-  The  expense  of  operation  is  so 
small  that  in  one  case  a  mile  of  almost 
impassable  road  was  put  into  good  con- 
dition by  a  maintainer.  working  6  hours 
at  a  total  expense  of  ?.".. 

The  results  of  applying  the  utilitor 
maintainer  to  a  badly  rutted  earth  road 
is  shown  in  the  accompanying  group  of 


,  ,1    j-LIHlt  i:*:"  Hi-.     •   Illj 


ROAD  BEFORE  OPERATING   UTILITOR  MAIXTATN'ER 


ROAD    AFTER    OPERATING    MAINTAINER    ONE    HOUR 


ROAD    AFTER    OPERATING    MAINTAINER    TWO    HOURS       ROAD  AFTER  OPERATING  MAINTAINER  THREE  HOURS 
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WITH    DOUBLE 


pictures    that    graphically    present    the  ties  where  the  machine  had  to  surmount 

appearance   of   the   surface   before   the  j„„„  ;„„i:„„„        j  ^     i 

maintainor   commenced   operations   an!  deep  lndmeS  and  execute  heav-v   ""rk 

at  successive  intervals  showing  tin-  r  -  t,'at  was  considered  a  record  perform- 

sults   of    l.   2   and   3   hour-j    conti   pp  ance  for  grade  rrac'Mnes. 


ROAD    M  A  I. VTA  IX 1 


work  of  the  maintainer  that  gradually 
eliminated  the  ruts,  smoothed  the  sur- 
face and  finally  provided  a  uniform 
regular  surface  showing  only  a  few 
superficial  marks  and  adapted  for  traf- 
fic over  the  entire  width  instead  of  in 
the  deep  ruts  where  it  was  at  first 
confined.  Equal  or  better  results  can 
be  obtained  on  a  very  large  mileage  of 
rural  and  semi-rural  roads  where  at 
present  dragging  is  insufficient  and  in- 
termittent, but  might  be  made  contin- 
uous, profitable,  and  effective,  by  the 
use  of  a  single  machine  that  would  lie 
able  t"  patrol  a  long  distance  and  easily 
keep  the  road  in  good  repair  after  such 
ii  n     had   once  been   attained. 


Thi 


'..IVAN    PORTABLE    MI\E    CAR 
AIR    COMPRESSORS 

Sullivan    Machinery    Company 


portable  air  compressor  mounted  on  a 
special  truck  that  is  described  in  bul- 
letin 76-A.  It  is  used  chiefly  under- 
ground to  provide  a  convenient  means 
for  converting  electricity  into  air  power 
for  the  operation  of  rotator  hammer 
drills,  cement  guns  and  other  appli- 
ances, air  drills  in  remote  tunnel  work- 
ing, or  pneumatic  tools  on  steel  con- 
struction, for  street  railway  repair 
work,  for  paint  sprays  or  for  other 
work  where  a  little  air  is  required  at 
widely  separated  points  and  for  rela- 
tively brief  periods.  They  can  be  placed 
wherever  rails  can  be  laid  or  where 
hard  road  is  provided,  and  the  opera- 
tion of  the  machine  requires  simply  its 
connection  with  electric  wires  and 
turning  the  switch.  It  is  a  single  stage, 
horizontal  compressor  operated  by  gear 
and  pinion  from  a  motor  and  is  of  the 
center  crank  pattern  with  all  moving 
parts  enclosed  in  a  dust-tight  housing 
and  orovided  with  an  automatic  splash 
oiling  system.  The  air  cylinder  is  pro- 
vided with  ax  tomatic  wafer  inlet 
and  discharge  valves  and  is  jack- 
eted with  a  water  cooling  hopper.  The 
fly  wheel,  of  ample  diameter,  is  driven 
by  an  inside  gear  engaging  the  small 
pinion  on  the  shaft,  which  promotes 
smooth-running. 


manufactures  the  motor  driven  WK-26 


SMITH      NON-TILTIXG     MIXER 

The  Smith  non-tilting  mixers,  de- 
scribed in  bulletin  455-A  and  manufac- 
tured by  the  T.  L.  Smith  Manufactur- 
ing Co.,  have  wide  mixing  buck- 
ets that  pick  up  the  material,  pour  it 
into  the  center  of  the  drum,  whence  it 
spreads  out  and  is  again  picked  up  and 
returned  to  the  center,  keeping  the  con- 
crete away  from  the  sides  of  the  drum 
and  eliminating  splashing  and  spilling. 
A  full  batch  can  be  discharged  in  8  to 
10  seconds. 

The  boiler  plate  drum  is  continually 
kept  clean  and  usually  lasts  six  years 
or  more  and  is  provided  with  a  distinc- 
tive single,  central  gearing  containing 
both  roller  tracks.  It  is  driven  by  a 
cross-shaft  and  spur  pinion  and  fitted 
with  an  automatic  measuring  water 
tank  and  a  gated  batch  hopper,  a  stan- 
dard feed  chute  or  a  pivoted  power 
loader  as  required.  It  can  be  mounted 
on  trucks  with  a  steam  engine  or  an 
engine  and  boiler  or  an  electric  motor, 
or  it  can  be  driven  by  a  gasoline  en- 
gine. 


STRENUOUS     MACHINE    GRADING 

1  in  a  9  mile  sectio  i  of  drainage  ditch 

tlj  i  onstructed  in  Norman  county, 

Minnesota,    106,000  yards  of  earth   cx- 
:   b     a  diti  linn;  machine  was  in  ft 

daj  s  leveled  and  gi  aded  into  a  ::o-foot 

i"       i  Hoi     i  iterpillar 

i  pulling  a  Stockland  Giant  grader 

and  operating  under  very  great  difficul- 
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ADVANCE  INFORMATION 


ITEMIZED  PRICES 


To  be  o.'  value  this  matter  must  be  printed  In  the  number  Immediately  following  Its  receipt,  which  makes  It  Impos- 
sible for  us  to  verify  It  all.  Our  sources  of  Information  are  believed  to  be  reliable,  but  we  rannot  guarantee  the  cor- 
rectness of  all  Items.  Parties  In  charge  of  proposed  work  are  requested  to  send  us  Information  concerning  It  as  early  as 
possible;  also  correction   of  any  errors  d  isiovered. 


BIDS  ASKED  FOR 


STREETS     AND     ROADS 


Ala.,   Dadevllle  Jnlj    • 

mlng    and    BUI 

.nl. —  VV, 
hwj .  engr.,  Mom 
Fin.,    Oeala  '  ■■»    0.    iu.,   Juno    2s 

avements.— Geo.    F.    Young,    city 
engr. 

In..    Boone  July    20 

Fur    tn  iw     \\  mi;    and    reconstruction    of 
paving. — C.    I..    Bhrhart,   city    engr. 
la..  Davenport  -  i>.  ■»  •  Julj   "• 

For     Improving     various     sts. — s      rc 
Murray,   chn.,   Bd.    Pub,    Wks. 


hi   a. 


June    28 


.1     Older,     ch. 
itb.    Wka.   &  Bidgs. 

4    p.    in.,    July    12 

"Melrose      P 


hwy.   engr.,   Dept. 
in..   Oemtrnlla 

For     pavement     in 
District."-   City 

Ind..   I'.imlisl.  2.:!<l   p.   in.,  July   5 

For   John    Bpeari     el     al      and     Gil     II. 
Stroud    rds.— A.    N.    Babbitt,    Craford    co. 
aud. 
Ind.,    Madison  1    p.    ni„   July   II 

For   Peter   Pelsor  et  al.    Wm.   Dow   et 
al.    and    Granl    r.rn  tonback    et   al.    rds. — ■ 
Chas.    S.    Dibler.  Jefferson  co.    aud. 
Ind.,    Princeton  11    a.    m..   Julv   <! 

For  Mark   Armstrong  et  al.   and   D.    A. 
Dili    it    al.     rds.— Alfred     M.     Johnson, 

'    co.   a  ml. 
Ind.,   Shelbyvllle  m   a.   m„  July  » 

For    Elmer   E.    Barton,  I  »i 
Frank   Rohm,   [ley  Tyner  and  S    S,  Mont- 
gomery    rds.     Walter    W.    Leslie 
co.     and. 
Ind.,    Beech    Grove  S    p.    m.,   June   28 

For  Improving  sidewalks. — Verle  Pier- 
son,   town   clerlf 
Ind.,    Danville  10   a.   m„   July   5 

For  construction   oJ   Mat-ion   Bailey    el 
al.    Hwy,   and   John    Flinn   et  al.    Hwy. 
Comrs.     Hendricks    Co. 
■  nd..  Franklin  2  p.  m.,  July    I 

For    the    Haines    and    Kelch    rds. — John 
C.    Gregg,    Johnson    Co.    And. 
Ind..  Hiiiumoutl  2  p.  m..  June  -'.* 

For      i  - .  ■  1 1 1 .  ■  ■  i  I       -ill.  walks.       Bd.        i'uhlir 
Wks, 
Ind.,    Kmn  noon,   July    ."> 

For  .T.   J.   Cannon   and   Chas.   Petty   rds. 
— Henry  A.    Smith.   Starke  co .    aud. 
Ind..   Columbia    City  1.30   p.    m.,  July   (I 

For     Goss- Lehman     road. — Walter     K. 
Burwell,    Whitley   Co.    Aud. 
Ind.,   Goshen  I    i>.   m„  July  tl 

Foi    B  &  <>  county  Line  and  Shaum  rds. 
—('has.    A.    Croon.   Elkhart  Co.    And. 
Ind.,  Jefferaonvtlle  10  a.  m.,  July   IS 

For    Rd.    Kern    rd. — Thos.    l.    Stoner. 
Clark    county  aud. 

Ind.,    Hoclii'Nter  10    n.    in.,    July    ." 

Foi     in. i     W.    Miller   rd. — .Tno.    L     Mr- 

Clung,    Fulton   county   aud, 

Ind.,  Snlllvnn   <  ><■  noon,  July  .1 

For  three  gravel  and  ono  rock   road 

Frank    M,    Di ils,    CO      I 

Ind.,    Veraalllea  1    p.    in.,    July    r> 

For   Henry    II    Oooklns   el   al.,   Bernard 

a  i  Irossman  et  al. 

rds. — W.    It.    Robinson,   Ripley  co.   and. 

Ind.,    Kokomo  noon,    July    (I 

For    Samuel     Lindley    rd. — Orvilie    O. 
Butcher,   Howard  co .    aud. 


Ind.,  Porter  *  a*  -  p.  m.,  July  .", 

I'm-   John    Runyoi  .    Wm.    Henry 

■  maid   et   al.    rds. — 

I :     II     K  i ;.  ne,   co .    aud. 

Intl..   \\  Inamae  i n.  Julv  z> 

For    Win.    S.    Vollmer   rd. — J.   C 

Pulaski    Co    aud. 

Ind.,    Vernon  2    p.    m.,   July    ~> 

For  Thos.   Woods  and  Hei 

Everett    Bemish,    Jennings    co. 

Md.,    Baltimore  11   a.    m.,    June    -:> 

For     grading    and     paving. —  R.     Keith 

i  'oni|ili,n.    i  :   i 

Hteh.,    i  harlotte  2   p.    at.,   June   -s 

For    State     Trunk    Line    rd .    No.     29-2. 
■  :.  —  Frank    F.  Rogers,  stau-  hwy 
comr, 
Hlnn.,    \iimti   Lea  2.80  i>.  in..  Julj    12 

For  state  aid  job. — Fred  Tavis.  co.  aud. 
Minn.,    Gaylord    '  1    p.    in.   July    12 

For  Fred     Hoppenstedt. 

io.    aud. 

Minn.,   St.    Pan!  10.30  n.   m.,  Jnly  5 

ng,     paving     and     otherwise 
Improving    various    streets    and    for    ma- 
terial  for  this  work. — H.   W.  Austin,  pur. 
agt. 
Mlaa.,   T i<>  Julj    5 

For    c  link     of     Nettleton- 

CardSVille    road    and     link     of     Shannon- 
1'iney  Grove   road. — .1.    M.    Witt     elk..   Lee 
i  lounty   Supvrs . 
Ho.,   Kansas   <  Itj  10  ii.   in..  Jul]    I 

For  road  work  Leo  El.  ECoehler,  co. 
surveyor. 

V  <  ..   Washington  2  n.  m.,  .lui>   u 
For   paving    Wllllamston     rd. 

C.   White,  engr.,   Durham, 
Neb.,    spin, lilinu  July    2 

For  paving,  curbing  and  guttering. — 
Prince  &  Nixon  Eng.  Co.,  Peters  Trust 
Bldg.,    Omaha. 

V  .1..    Belvldere  11    a.   m.,  -•  u  i  >    0 
For    highway    construction. — Morris    S. 

Faust,  elk..   Board   Chosen   Freeholders 
X.    J..    I  •  i.  i  nli,  l.l  7..-I0    p.    m..    Julv    .'• 

For  paving. — Alexander  W.  Vars,  citv 
engr. 

1.15  p.  m..  June  2K 
construction. — Ervin  G. 
Chosen    Freeholders.    S'a- 


July    1 


I ,  \  .    Bastrop 

1      surfacing. - 

I  .  \   .    Fort    \\  orlh 

Ing. — I! 
Court    il 
\\  aah  .   \  im  i .:.  ,  i, 

Fur    clearing,    grading,     draining     and 
— Supvr.    11 
Wis..   Shawano  7.80   \<    n.  .  Julj    I 

For  paving. — 1>.    B,    Wes.ott.  i 
w  Is.,  Green   liny  I  1    B,    m..  June  20 

For     gri  i     draining    Peshtigo- 

Marinette   road.-    Wis.   Hwy.    Com. 


10.80   n.    in.,    .ii 


Calvli 


X.  J.,  Sal 

For  highway 

Ochs,   oik  .    Bd 

lem  Co. 

X.   Y.,   Bronx 

For   regulating,    repaving,    etc. — Henry 
Bruckner,    boro   pres. 
X.    Y..    n  :■  ii  Ii  ii  1 1  :i  ii  2.30   p.    in      June   30 

For  paving  and  repaving. — Francis  1>. 
Gallatin,    pros.,    Park    Board.    Dept.    l'ks. 

X.   v.,  Richmond 

For    si  1,-wa   ks 
boro   president. 
\.   ^  ..   Plattsbnra; 

For  streel    and 
lie    Works. 
V    V,    Albany  noon.    July    <: 

For    Improvement    and    reconsl 
of    highways    in    various    counties,       Hat 
bi  ii   S.  Stsson,  comr.   hwys. 
<i  .  \iu   Philadelphia  July  ii 

For   grading   and    cutting    Kunts   rd 
Counl  B  iker. 

Pa.,  Somerset  2  p.  m.,  July  r> 

For  grading,  paving  and  curbing  Bast 
i  latharlm  Bt.  •'  E.  Pile,  sec:  .  Town 
Council. 

Tex.,    A  mill  lino  June    2S 

For      grading     and     surfacing. — H.     J. 

\\  oIiIlii.i-,    iimr  .    i  in-hard 


June   30 

Clenn.    engr., 


July  1 


SEWERAGE  AND    SANITATION 


Fla.,  Jacksonville  2JM  p    m..  July  l 

For    constructing    storm    sewer. — John 
S.  Bond.  chn.  City  Com. 
la..    Den    Moines  9   a.    m..    June    31 

For  sewer   connections   on    YV.    5th   st. 
— A.    E.    McGlothen,    city    elk. 
In.,    Creaton  July    12 

sanitary    and    storm    sewers. — -P. 
K  .    1  ieVoe.   city   engr. 
Ill  — .    Waiisnnda  7    p.    in.,    June    28 

For  sewers  and  sewage  dispose 
—  E.    H.    Dahms.  secy..  Board  Local   Imp. 
Ind..    Indlannpolls  in  n.    m..  July  8 

For    construction   of    local    sewer. — Bd. 
Pub.    Wks. 
Ind.,    K  iiightstow  n  S    p      in..    .Inl>     Ti 

For     constructing    local     sewer. — P.obr. 
M.     Parker,    town    elk. 
ind.,   Indianapolis  10  a.   m..  July  (I 

For    sewage    disposal    plant  — i 
itary    Comrs. 
Blasa  .    Boston  noon,    June   30 

For  sewerage  works  in  Chilton  road. 
West  Roxbury.— Thos.  F.  Sullivan,  com. 
\.   J.,    Newark  10.15   n.    m..   June  29 

For    pipe,     manholes,     basins,     etc. — T. 
I.       Raymond,    dir..    Dept.     Sts.     &    Pun 
Improvements. 
X.    Y.,    B«»n>    Bronx    10.80    n.    m..   June   2S 

For      sewer. — Henry      Bruckner,      boro 
pres. 
V    Y..    II  ii  n  u  lo  11    n.   m..  July  1 

For  sewers    In   certain    streets — Arthur 
W,     Kreinheder,    comr.    pub.     wks 
\.    v..   Brooklyn  11    n.    m..   June  29 

For    sewers    in    various    streets. — Edw. 
Rielgelmann,  boro  pres. 
Wis.     i  nmbcrland  July    "5 

For  sanitary  sewerage  system  and 
treatment    plant. — Bd.     Pub.     Wks. 


WATER     SUPPLY 


lin..    F.llnTloii  ::    p.    in..   Julj    12 

For     water     works     systems. — Jno.     T. 
Dennis,   mayor. 
In..    Dea    Moines  '•'    a,    m..   June   31 

Fur  water  connections  in  West  5th  st. 

A  .    E     Met ;  othen,  city  elk. 
Minn..  CanbJ  S  p.    m..  June  29 

For  construction   of   tank       Marvin   Os- 
tensoe,    city    oik. 


K.   Y„  Attlcn  ii   p.   m.,  Ju 

For  water   works   Improvements. - 

Trustees. 


y  il 

-Bd. 
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N.  Y.,   Mi. ii I.. in, ui  10.30  a.   ni„  July  1 

For    hydrant    parts. — Board    Purchase. 
Grover    A.     Whalen,    chn. 
O.,   Toledo  noon,   July   8 

For  centrifugal  pumping-  units,   swlten 
board,  piping,  valves.  Venturi   meter  and 
other    accessories. — C.    A.    Benedict,    dir. 
Pub.    Service. 
Okla.,  Duncan  7.30  p.   m.,  Jane  29 

For    reservoir. — Robert    Frensley,    city 
elk. 


S.    I>  .   Kimball 

For    water    mains.- 
aud. 


8   p.    m.,   July  12 

H.     Coxe,     city 


BRIDGES 


Conn.,    Hartford  2   p.    m.,    June   28 

For  bridge  construction  at  Mvstie  riv- 
er.— C.   J.    Bennett,   state    hwy.   comr. 
Ga.,   Covington  July   1 

For  rebuilding  bridge  at  Island  Shoals. 
South  river. — Co.  Comrs.,  Newton  and 
Henry  counties;  Dan  Upshaw,  Covington. 
Ind.,    \\  nshii  tin, i  2  p.   „,.,  jBiT  a 

For  constructing  various  bridges. — 
Daniel    I.    Myers.    Daviess   co.   aud. 

Mich.,   Detroit  10   a.   m.,  Julv  8 

For    bridge    across    River    Rouge. — Bd. 
Co.   Rd.    Comrs. 
Mo.,    Kansas   City  10  a.  m.,  July   1 

For  bridge. — Co.  Surv..  Jackson  Co. 
IV.  J.,   Trenton  11   a.  m.,  July  (1 

For  repairs  to  bridge  over  Matawan 
creek,  and  other  bridge  work. — A  Lee 
Grover,   ch.   elk..   State   Hwy.    Com. 

O.,    Orrvllle  1    p.    m.,   Jnly    5 

For    constructing    Horn    bridge. — Fred 
E.    Faber.   elk.,   Comrs.   Wayne   Co. 
O..    Tiffin  July   (1 

For  bridge  in  Bloom  twe — J  H.  Mor- 
cher,   co.   aud. 


S.    !>..    Tncoina  2   p.   m..   Jnne    30 

For  construction  of  bridge  across 
White  river — Arthur  Sypherd,  Co.  Aua. 
Wis..    Wisconsin    Kapids  July    8 

For    Wisconsin     Rapids    bridge. — S'tate 
Hwy.    Com. 
W    Va.,    Clarksburg  July    5 

For  constructing  bridges. — C.  N.  Par- 
rish,    elk.,    Comrs.    Harrison    Co. 


Neb..  Lincoln  10  n.  m„  July  15 

For    construction    of    water    and    light 
plant. — Theo.    H.    Berg,   city  elk. 
N.   D„  Grand  Forks  10  a.   m.,  July  5 

For    addition    to    power    plant. — Chas. 
Liessman,  secy.,  Board  Administration  of 
State. 
N.   Y.,   New   York  noon,   Ann.   14 

For  Morwell  power  scheme. — Bur.  For. 
and  Domestic  Commerce.  U.  S.  Dept. 
Commerce,  734  Customs  House,  N.  Y.  C. 
O.,   Wapakoneta  noon,   July   12 

For  power  plant  and  equipment. — R. 
H.    Rogers,    dir.    public   service. 


FIRE     EQUIPMENT 


N.   D„    \\  nh  |i .■ 8   p.    ni„  July   5 

For   triple   combination   fire    truck  with 
complete  equipment. — S.  H.   Murray,  city 
aud. 
N.  J„   South   Orange  7  p.   m.,  July  5 

For  hook   and    ladder. — Edward   R.   Ar- 
eularius,    twp.    elk. 
O.,  Toledo  noon,  June  28 

For   fire    hose    and    couplings. — Jos.    J. 
Judge,    comr.   purchases   and   supplies. 
Wash..    Pngret    Sound  July   0 

For    fire    alarm    system    addition. — Bur. 
Yards  &  Docks.  Navy  Dept. 


MISCELLANEOUS 


Fin.,  Jacksonville  10.30  a.   in..  June  28 

For    dredging    in    St.    Johns    river. — J. 
S.    Bond,    chn.,    City    Com. 
Fin..    Miami  July  20 

For  piers  at  municipal  docks. — C.  W. 
Murray,   city   engr. 

Ind.,   Brovrnstown  2  p.   m.,  July  9 

For  constructing  drain. — Ellas  B. 
Douglass,  supt.  construction,  Jackson 
Circuit    Court. 

Minn.,    Redwood  Falls  June  28 

For  Ditch  72. — F.  H.  Anthony,  engr., 
structing    Quartermaster,    Philadelphia. 

Minn.,    Ada  11    a.    in  ,    June  28 

For  spillway  on  main  branch  judicial 
ditch  56,  Norman  and  Clay  twos. — A.  C. 
Houglum,  Clay  co.  aud.;  D.  E.  Fulton. 
Norman    co .    aud. 

Mont.,  Savage  2  p.    ■■■  .  July  15 

For  canal  extension,  laterals,  etc. — 
U.    S.    Reclamatioin    Service. 

Mont,  Great  Falls  2  p.  m.,  July  10 

For  canals  and  laterals  on  lower  Yel- 
lowstone project. — Geo.  Stanford  mgr.. 
Sun  River  Project,  Reclamation  Service, 
Savage,   Mont. 

N.  Y..  Manhattan  noon,  June  30 

For  new  bulkhead  wall  at  Battery  pi.. 
North  river. — Murray  Hulbert,  comr.  of 
docks. 

N.   Y.,   Manhattan  8   p.    in.,   July   12 

For  shafts  for  vehicular  tunnel  under 
Hudson  river. — N.  Y.  State  Bridge  ft 
Tunnel  Com..  &  N.  J.  Interstate  Bridge 
&  Tunnel  Com..  Room  617.  Hall  of  Rec- 
ords. 

n..   Cincinnati  noon,  June  29 

For  cement. — Ernst  Von  Bargen.  city 
pur.  agt. 


Work   Contemplated 


STREETS     AND     ROAD: 


Ala..  Montgomery — State  Hwy.  Dept. 
estimates  proposed  projects  in  ten  coun- 
ties  to   cost    $2,000,000. 

Ala.,  i  ii.,  n  j.,,v:i — State  will  soon  ad- 
vertise for  bids  for  construction  of  By- 
ler  road,  also  bids  will  be  asked  for 
bridge    across    Warrior    river,    $500,000. 

Ala.,  Tuscaloosa — Kaul  Lumber  Co. 
have  completed  survey  for  its  logging 
road. 

Ala.,  Birmingham — Ordinance  passed 
i"  provide  certain  improvements  on  24th 
st.      X.   A.  Barrett,  pres.  of  com. 

Alaska,  Juneau — Up  to  this  time  there 
lias    been    allotted    for    road    work    in   the 

■:  vision   by   Bu  n  i I    I  'ublie  rds.. 

•ii" 'tati.    i;.    .7.    Somers,   secy.,   Ter. 

Rd.    Comsn.     The    most    important    allot- 
ment   is    for    the    Glacier    Hwy.     pro 
connect  Ing     funeau,    Mendenhal]    t ;  lacier 
anil    Auk    Lake    at    a    cost    of   about   $34.- 
836. 

irk.,    Little    Rock-   Federal    Aid    tor   S 
i  •  i  i.i  disti  cl     in    Irkansai    appro   efl    ag 
gregatm 

Irk. i    Morrlllon     Paving    of    streets   to 

cost    JILT.. nan.    will    begin    in    September 

Oal.,    Sacramento     New    Joint    counties 

highway     hill     signed     for     good     roads 

ici  imento   Valley       New  rd. 

nstructlon 

Dal.,  sun  Francisco  Van  Ness  ave. 
will     he    extended. 


Oal.,  San  Francisco — Ordinance  passed 
to    improve    streets. 

Cal„  Q.uiucy — Survey  will  begin  at 
once  to  ascertain  cost  of  road  between 
Indian    Falls   &    Twain    Plumas   Co. 

Colo.,  Colorado  Sprinig-s — City  plans 
paving  of  various  street  intersections 
on  Cascade  ave..  at  cost  of  $30,000.  W. 
L.     Hoffeditz,    city    engr. 

Conn.,  Manchester — Pd.  of  selectmen 
will  ask  for  $10,000  additional  appropri- 
ation for  hwys . 

Conn..  Hatford — $35,000  appropriation 
approved    for   paving    of    Washington   st. 

I>.  «'..  Washington — Road  construc- 
tion projects  in  Sumter  and  Washington 
counties,  involving  expenditure  of  $47a,- 
588,  forwarded  by  Federal  Bureau  of 
Public    Roads 

Flu.,  Tampa — Hoard  Co.  Comrs.  issued 
orders  to  have  plans,  etc.  made  for 
$160,000  system  of  roads  in  Gulf  shore 
clal     Road    &    Bridge    District. 

Fla.,    Orange   Co.     Citizens   propose    to 

construct     r Is.     $2.300. Bond     elec- 
tion   tor   July    in.    $2,500,000. 

Fla.,     Emernldo — Contemplating      road 

construction    from    Lisbon    to    Emeraldo. 
Orange   ave.   also    t"    be   extended. 

Fla.,  St.  Petersburg  It  is  proposed  to 
expend  $1  000.000  on  road  construction 
and   Improvement. 

Fin.,  Palalkn-  Forty  blocks  of  new 
street  pa  1        ipla  ted  this  summer. 

Ga.,    Home     Countj     board    decides    to 

take    0V61     a  limn    a     mile    of    new    I.indale 

Road  tor  npletion. 


Ga.,  Lyerly — Meeting  held  to  urge  and 
devise  plans  for  building  connecting 
highway  from  Summerville  to  Menlo  and 
Fort  Payne  Mentone  Hwv.  in  Ala..  $60,- 
000    cost. 

la.,  Davenport — City  plans  to  excavate, 
curb  and  repave  Marquette  St.,  $2,620. 

la.  Nullum,. — Resolution  passed  to 
improve  Bluff  St..  also  recommendation 
for  portions  of  sidewalks  to  be  constr. 
on    Cox    st. 

la.,  Marshalltown — Council  adopted 
resolutioins  calling  for  7  blocks  new 
paving  and  reconstruction  of  two  and  a 
half    blocks    of    old    paving. 

la,.,  Davenport — Official  notice  of  in- 
tention   to    pave    various   streets. 

In.,  Davenport — Rd.  bonds  $480,000  to 
be  placed   on    market   very   soon. 

Ida.,  Boise — County 
miles  of   roads   this   sur 

Ida.,  I'lie.-iielln — D.  P.  Olson,  director 
of  hwys.,  has  outlined  a  road-building 
program  for  the  coming  year  of  about 
$120,000. 

Ida.,    Wallace— Bids      will      1 1      1 

al  Wallace  for  ."•  1-2  miles  of  road  con- 
struction over  new  grade  to  cross  di- 
vide between  Wallace  and  Montana  side. 
ETxpected  read  will  cost  approximately 
$60,000 

Ida..    Boise     Federal    appropriation    of 

$100, win    be    asked    ror    t'tah- l.laho- 

Yeii.iw  stone    Hwy. 

Ida..  Boise — Bannock  count]  plans  for 
coming      year     road     projects      totaling 

$120, in    COSt,    states    I  1,     P,    ulsen.    dir. 

of  hwys. 


June.  25,  1921 

ill  iiM-iiiur- Plans  in  progress  for 
construction  of  6  miles  sidewalks,  also 
paving.  $390,000  for  road  work  and 
bridges* 

III  Decatur— City  council  Intends  to 
pave  block  In  West  Forest  ave. 

in     in.nvlilr — Plans    to    expend    $25,003 

'"    .'!^"Un.cat  for  road  building. 

in  Decatur— State  Aid  Koad  Coran. 
,,  construction  of  hard  roads  in 
Mm  on  Co. 

■  il  Davenport  I'lans  prepared  tor 
rJf'Vatu"     "t    DavenportPrlnceton    rrt . 

„ 

III.,  Silvia—  Local  Board  considers  pav- 
lna    ;'    streets 

in  HiH-k  Island— City  Comrs.  consid- 
ers pa^B  U  »venues  with  brick  at 
cost   of    $32,144. 

Ind.,  Columbia  OltJ  City  Council  ap^ 
proved  road  to  nortb  and  main  street,  » 
miles.  . 

Ind..  ludlaunpolla—  Resolutions  Passed 
to  re-advertlse  bids  on  paving,  curbing 
and   boulevarding   certain   sts. 

i„d..  imulanapolla— Heart  Pub.  Wks. 
authorizes  resurfacing  of  5  sts. 

lad..  Delaware  Co.— Treasurer  Earle 
H  .Swain  will  offer  at  Muncie,  on  June 
27.  a  road  bond  Issue  of  $69,200  bearing 
5    per    cent. 

Ind..  Mar«aall  Co.— Treasurer  Charles 
F.  Cooper  will  offer  at  Plymouth  on 
June  28.  a  road  bond  issue  of  $23,190. 
bearing  5  per  cent. 

lad.,  Spencer  Co.— Treasurer  Frank  M 
Harter  will  offer  at  Rockport  on  July  o, 
a  road  bond  issue  of  $9,300  bearing  5 
per  cent. 

Ind  Allen  Co. — Bond  issue  of  $90,000 
purchased  by  Lincoln  Trust  Co..  Fort 
Wayne. 

Ind..  Tipton  Co. — Bids  soon  called  for 
more   road    trucks. 

Ind.,  ladlaaa — Plans  for  resurfacing 
of   street   ordered. 

Knits,,  liaaauH  City— City  Planning 
Comn.  consider  widening  of  Holmes  St., 
also   widening   of   vari<%is   sts. 

Knns.,  LcayeawortlnHPed.  aid  amount- 
ing to  $20,000  wits  gra«IW  by  State  Hwy 
Com.  to  county  to  Wbstruct  2  miles 
hard    surface    road.  )) 

Kaiu.,  Topeka — State  Hwy.  Comn.  has 
$190,000  in  Federal  Aid  to  distribute  to 
various    counties    tor    road    construction 

Manx..  Boston — City  flnance  committee 
has  awarded  highway  loan  of  $60,000  to 
Merril   Oldham   &   Co..    Boston. 

Masa.,  Boston — Board  of  Street  Comrs. 
give  notice  of  Improvement  of  three  rds. 
consisting  of  layout  and  construction, 
as  a  highway. 

Mich.,  IVorthville — Range  of  bids  on 
gravel  highway  were  $9,000  to  $13,000 
per    mile.       Contracts    awarded    later. 

Mich.,  Charlotte — It  isl  proposed  to  re- 
build Feleral  Road  in  Eaton  co..  7  milts 
in  Bellevue  and  Walton  twps. 

Mich.,  Ovrosao — City  Comn.  approved 
bond  issue  for  paving  and  curbing,  $45,- 
000. 

Minn.,  St.  Paul — Additional  improve 
ments  planned  for  Trunk  hwy..  $1,760,- 
000.      Early    call   for  bids   expected. 

Minn.,  Wnrrond — Grading  and  gravel 
surfacing  on  12-mile  stretch  on  State 
Trunk  Hwy.  No.  11  between  Warroad  & 
Roosevelt  ordered  by  Hwy.  Comr.  Bab- 
cock.      Estimated    at    about    $60,000. 

Minn.,  St.  Paul — Cook  Co.  receives 
$15,000   appropriation   for  highway   imp. 

Minn.,  St.  Paul — $15,000  appropriated 
by  State  Board  of  Relief  to  construct  rd. 
from  present   highway   to   Grand   Marias. 

MInx.,      ii: nburg — City      will      pave 

Adeline  st.     Address  W.   E.  Estes,  elk. 

Mo.,  Knnaaa  City — Board  Pub.  Wks. 
passes  resolution  to  pave  widened  por- 
tions of  Troost  ave. 

Mo.,  Kniisns  City — Bd.  Pub.  Works 
passes  resolution  for  paving  and  widen- 
ing portions  of  Troost  ave. 

Mo.,  KnnnnK  Cltj — Park  Board  approv- 
ed plans  for  paving  driveway  at  en- 
trance. 

Mo.,  Kansna  City — Approximately  6.- 
000    miles   state   roads   to   be  Improved. 
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Mont.,  Mlaaouln — Ordinance  No.  480-A 
passed  creating  special  improvt.  dis- 
trict No.  46,  comprising  grading  of 
Blaine  St..  constructing  concrete  side- 
walks and  curbs,  etc.  Protests  to  be 
heard 

II,  i  .  Raid**  .State  High  Comsn. 
Ided  upon  the  erection  of  two 
rock  crushing  plants  at  an  approximate 
cost  of  1200,000.  The  Commission  also 
ordered  the  immediate  construction  of 
lie  -  Davidson 
ill.    of    4.'.    miles. 

-V  C,  Charlotte — Plans  being  made  to 
eliminate  grade  crossings  in  Mecklen- 
burg Co. 

V  Ci   Wlliiilngioa — Co.   Comrs.   receive 

1  new  road  to  con- 
nect Scotts  Hill  and  Mlddlesound  with 
Wrlghtsvill. 

V  i  ..  Hickory — Co.  Comrs.  plan  to 
hard  surface  Central  Highway.  State 
will   appropriate    $1 

>.  C,  Henderaonvillr — County  pur- 
chases $15.ouu  worth  of  road  machinery 
for    contemplated    road    Improvement. 

V  1..  Mi>i>rc»vllle — The  North  Caro- 
lina Highway  Commission  authorize' 
the  construction  of  the  Charlotte-States- 
ville  Highway.  Estimated  cost  approxi- 
mately   $1,000,000. 

Neb..  Lincoln — Ordinance  passed  to 
grade   23    sections   of   sts. 

Neb..  Valentine — K.  C.  Madden.  Pros- 
pect, engr.  for  Valentine  Sparks  state 
road  project  receives  orders  to  add  4.000 
ft.    to    highway    surfacing, 

K.  H..  Maacheater — City  will  consider 
the  issuance  of  bonds  to  amount  of 
$150,000  for  highways  and  $50,000  for 
sewers. 

N.  J.,  \™  Brunavrlck — Middlesex  Co. 
has  sold  road  '  improvement  bonds  of 
$262,000.  Will  proceed  with  Mile  run 
culvert  and  pave   West  ave. 

ST.  J.,  Trenton — An  appropriation  of 
$7,000  will  be  called  to  pave  Sauhlcan 
drive. 

V  J.,  Hillside — Ordinance  passed  to 
open    Westminster   ave.   as   public   street. 

X.  J.,  iiabniij — City  Comrs.  pass  or- 
dinance for  laying  concrete  pavement 
and  curb  in  Central  ave.  at  cost  of  $14  - 
866. 

>.  J.,  Ocean  dty — Board  Public  Wks. 
orders  advertisement  for  bids  on  bldg. 
portion   of  alley. 

V  J..  Union  Twp — Ordinances  passed 
to   construct  sidewalks  on   3   streets. 

W.  J., 

as    n< 

N.  J.,  .Newark — Ordinance  passed 
authorizing  issuance  of  $250,000  public 
improvement  bonds. 

IV.  J.,  Kochelle  Park — Board  orders  ad- 
vertising for  bids  for  resurfacing  Sher- 
idan  ave. 

N.  J.,  Atlantic  City — $150,000  sought 
for   road   construction   contemplated. 

-V  J.,  Atlantic  City — Ordinances  pass- 
ed to  Issue  $13,000  bonds  for  extension 
of    Oriental    ave. 

IV.  J_  Burlington — Work  will  soon  be- 
gin   on    improving    High    st. 

N.  J.,  Hnmilton  Co. — Ordinance  passed 
to  construct  curbs  and  sidewalks  on  12 
sts      W.    C.    Rockhill    Hart.    twp.    elk. 

N.  Y..  Palrport — Citizens  authorize 
paving   of  West  ave..   $40,000. 

N.  Y.,  WillinniNvllle — City  will  improve 
two   streets  at   cost   of   $39,000. 

IV.  Y..  Boro  Richmond — Board  of  Pub- 
lic Works  plan  to  grade  and  pave 
Brighton    ave. 

N.  Y.,  Boro  Brooklyn — Resolution  was 
passed    to   grade,    curb   and    flag    12    sts. 

IV.  Y.,  Boro  Brooklyn — City  plans  to 
change   grade   of   Van    Slnderen   st. 

IV.  Y.,  Boro  Queens — Local  Board  plan 
to  grade,   curb,   flag  and  pave   80th   st. 

V  Y..  Boro  Bronx — Local  Board  plan 
to   curb,   flag,   etc.,  six  streets. 

N.  Y.,  Boro  Bronx — Additional  appro- 
priation of  $20,000  for  repaving  road- 
ways in   Parks. 

Y.,    Boro    Manhattan — Board     Esti- 
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\     \   .  Bom  Hue.  n.  Board  of  Es- 

timate plan  changing  lines  and  grades 
various   streets. 

II  t  .  Boro  Richmond — Hearing  call- 
ed   for   changing    grades  of   3   streets. 

v    \   .    11., r.,    iin.ui  jlution   passed 

to  change  lines  and  grades  at  approach 
to   241st  st.    Viaduct. 

V  IT,  Uaweso—  $100,000  allotment  for 
'  roads  made.  Plans 
for  repairing  of  roads  tins  \-.,r  1'erma- 
n.-nt    work    next    year 

\  1  u.„eKo — Construction  work  on 
proposed  Normal  School  highway  mar 
be   delayed    until    next   year. 

If,     »   .     Bochestes  i.inces     passed 

to  widen   two  streets  at  cost  of  1 

<>..   Ir.niion  :.,r  improvement  of   ( 

-    rejected.     Will    readvertise. 

<>  .  vkron — City  council  considers  con- 
struction   of   North    Hill    viaduct. 

<».,  Toledo  Resolution  passed  to  lm- 
provi     \\  orthlngton  st.   by  paving. 

O.,  Toledo — Petition  received  for  Im- 
provement   of    alley    by    grading. 

<>..  Mlddletown — Resurfacing  of  Mid- 
600         "  Wltb    8heet    aSDnalt-    *'31.- 

<>..  Warrtn— Contemplating  Jones  rd. 
1  1--  miles,  draining,  grading  and  bridg- 
ing. ° 

O.,  Warren— Bids  called  on  $88,000 
bonds  until  July  5.  for  improving  of  rds. 

st°'!;nT/nv.,,7r<-'ily  plans  to  brick  Circular 
st.  and  Melissa  st.  with  macadam,  cone 
curb  and  gutter.  South  Jefferson  st  and 
other  streets  to  be  Improved. 

o..    Mt.    Vernon — Four    streets    will    be 

O.,  Jefferson — Five  miles  county  rds 
from    Bushnell    to    Piermont    twp 

O.,  Hamilton — Plans  prepared  for  Mt 
Pleasant    Pike,   1200.000.      Frank    Weaver, 

O.,  Bucyrua— Scott  road  to  be  improv- 
ed,   loose    macadam    $9„0O0. 

„,°"p  Pau1ldJn*— Curtis  A.  Woods,  aud. 
°{  Paulding  Co.,  will  received  sealed 
proposals  to  July  1  for  the  sale  of  an 
issue  of  $208,000  of  highway  bonds. 
io„°,-'  l>bana— Salem  twp.  residents  ob- 
J.?  .1 t0  Pr.°Posed  improvement  of  State 
i.oad.  $126,000  Fed.  Aid  for  project 
„.°;:  Wellavllle — City  plans  to  pave 
Wells    ave.    paving    block    on   cone,    base 

Cou'svtin»"f^.?W,,~5'lans  ln  Peeress  for 
coitsvnie    twp,    road    improvement. 

,^°"  L,Terp001 — Various  roads  to  be  Im- 
proved,   contemplated. 

O.,  Magnolia— Plans  being  prepared 
for    new    road.      $60,000    bonds    sold 

wldeni^'sTreetf0    b°ndS    Pr°P°8ed    f" 

im°prov,e,dm,;,1^7oTddletOWn    Pike    l°    be 

«riii,«,!2!Srta-~ Marshall  Farms  Co. 
will  purchase  property  one  mile  west  of 
the  corporatin  line  of  Ashtabula  Harbor 
The  property  will  be  developed  with  an 
aUotment''1  fS&Ji  C"'l'ntrv  <lub  and  " 
nomemcolonJ"nVerUne  "  int°  a  summ" 
O.,     Toledo — Council     Public     Imnrove- 

Mas'  f^ommltt^'  J"!  re.dvertT.efSr 
bids  for  construction  of  the  Grande 
Rounde  highway  project.  Grande 

O.,  Findlny— City  Council  decided  uuon 
a  street  improvement  program  ca"l'n" 
for  an    expenditure   of   morf  than   *10<S 

,in?'VTole^0~Council  authorized  a  I12E  - 
000  bond  issue  to  motorize  a  portion  of 
the  division  of  streets  equipment  in 
eluding  that  used  in  garbage  ejection 
ooo'lfonH'T1  *****— County  votes  $350- 
tv  roads  construction  of  coun- 

Ore.,  Portland— Mount  Hood  loop  rd. 
Z!l  ,Ke  ,c,lear?d  and  Shaded  this  season 
for  the  23  miles  between  Multnomah  co. 
line  and  Zigzag.  It  Is  possible  that  pa.t 
or  it   may   even   be   macadamized   this   yr. 

Ore..  North  Bend — One  of  the  new  im- 
provements contemplated  this  summer  is 
an  auto  truck  road  up  Sixes  river  to  In- 

ma^'^f.OOO:  S  Pr°Peny'   Sra<J,ne'   eStl" 

Ore      Amity— The    City    Council    passed 

a  resolution  of  intention  to  improve  Jel- 
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lison  street,  by  grading  and  draining. 
W.    R.    Osborne,   recorded. 

Pa.,  Philadelphia — Municipal  street 
cleaning    is    planned    for   this    city. 

Pa.,  Harrisburg — Construction  of  Car- 
lisle to  Boiling  Springs  road  expected  to 
be    started    in    few    weeks. 

Pa.,    Blacklist  bonds    for   road 

purposes  carried  at   recent  election. 

Pa..  Erie — No  bids  received  in  county 
road    bond    issue    of    $500,000. 

Pa.,  Warren  -Fourteen  miles  of  im- 
proved highway  to  be  submitted  for  bids 
very  soon. 

Pa.,  Harrisburg — State  Hwy.  Comn 
discuss  the  three  roads  to  be  made  in 
Cumberland   county. 

Pa..  Pittsburgh — Co.  Comrs.  approved 
for  road  improvement 
in   Allegany   county. 

Pa.,  Philadelphia  —  Advertising  for 
bids  on  second  portion  of  big  repaying 
program  will    begin   soon. 

Pa.,  Erie — County  will  soon  advertise 
for  bids  on  $500,000.  Bond  issue  for  pav- 
ing   and    construction    of    roads. 

S.  C,  Bennettsville — $180,000  bonds 
carried  in  recent  election  for  improve- 
ment of  roads. 

S.  C,  Port  Mill — Citizens  voted  in  fa- 
vor of  a  bond  issue  of  $75,000  for  the 
purpose    of    constructing    road    imprvts. 

S.  D.,  YVatertown — Bids  will  be  asked 
soon  for  the  paving  of  Maple  St.  and 
Third   St.,   Northwest. 

Tex.,  Harrisburg — City  election  June 
for  bonds  of  $15,000  for  street  paving 
carried.   $85,000   sewer  also   carried. 

Tex.  Chumbers — $50,000  road  district 
bond   issue   ordered  July  2. 

Tex.,  Lamb — $50,000  bond  issue  for 
road   improvement   carried. 

Tex.,  Floyd — $100,000  bond  issue  de- 
feated. 

Tex.,  Houston — Sands  &  Hawley  have 
been  appointed  City  Engrs.  of  Brecken- 
ridge  to  superintend  the  expenditure  of 
a  bond  issue  of  $900,000;  $600,000  will 
be  for  permanent  city  pavements  and 
$300,000    for   a   sewer   disposal    plant. 

Tex.,  Texarkana — Contract  for  the  re- 
maining $300,000  of  road  work  has  not 
yet    been    awarded. 

Tex,  Ennls — 'This  city  will  create  a 
system  of  public  parks  commencing 
with  a  15-acre  tract  2  miles  west  of 
town.  An  athletic  field  will  be  built. 
a  natatorium,  tennis  courts,  and  child- 
ren's wading  pools. 

Va.,  Lynchburg — Council  authorised 
appropriations  of  $50,000  for  paving  5th 
st.  from  Main  St.  to  Park  ave. ;  $10,000 
for  conduits  for  electric  wires  under 
sidewalks    in    5th   st. 

Wash.,  Okanogan — Local  improvement 
district  has  been  created  and  plans  com- 
pleted for  laying  out  and  concrete  side- 
walking  nine  blocks  in  the  residence 
section. 

Wash.,  Spokane — County  treasurer  re- 
ports whole  of  Spokane  county  $550,000 
county  road  bonds,  covering  1921  build- 
ing program,   sold. 

Wash.,  Yakima — Co.  Comrs.  decide  to 
close  gap  in  Inland  Empire  Hwy.  bet. 
Buena  and  Granger.  The  county  will 
Bpend  $150,000  and  the  state  $90,000  on 
the  nroject. 

Wash.,  Seattle — Ordinance  passed  to 
Improve  two  streets  and  alleys.  E.  M. 
Street,    clerk. 

Wash.,  Ellensburg — $100,000  expendi- 
ture  on   Blewett   Pass  contemplated. 

Wash.,  Mlssonln — New  road  planned 
penetrating  valuable   timber  district. 

Wash.,  Spokane — County  Treasurer  E. 
R.  Innis  reported  recently  that  all  of  the 
$550,000  of  Spokane  County  road  bonds 
for  this  year's  road  program  had  been 
sold. 

Wash.,  Spoknne — Harry  Baker,  countv 
engr..  states  $40,000  must  be  expended 
on  Sunset  Hwy.  west  of  Spokane  to 
eliminate    several    dangerous   curves. 

Wash.,  Scnltle — Lake  Hwy.  construc- 
tion  contemplated.    $200,000     to     $290,000. 


Wis.,  Hurley — Road  bonds  $29,500  sold 
to  Chas.  H.  Coffin,  Chicago. 

Wye,  Laramie — The  Rocky  Mountain 
Highway  Association  was  formed  at  La- 
ramie, headed  by  P.  C.  Spencer,  of  Lan- 
di  r  Wyo.,  for  a  road  to  extend  from 
Denver  to  the  Yellowstone  National 
Park,   a   distance   of   563.7    miles. 

Wyoming — Proposals  received  until 
July  6th  for  $1,800,000  Hwy.  Bonds  A. 
I  I.    Haskins,    State    Treas. 

Ont.,  Windsor — By-laws  totaling  $90.- 
ouu  were  authorized  here  for  the  con- 
struction of  sidewalks  and  $30,000 
bonds  were  voted  for  a  new  police  sta- 
tion at  Park  and  Goyeau  sts.  It  is  also 
planned  to  erect  a  municipal  asphalt 
plant   in    this  city. 


SEWERAGE  AND    SANITATION 


Cal„  Los  Angeles — Plans  are  being 
prepared  for  constructing  5.17  mi.  storm 
drainage  system,  large  rein. -cone,  drns., 
and  vitr.  pipe  laterals  from  Madison  ave. 
and  Temple  st.  to  point  south  of  Pico  st. 
About    $2,000,000. 

t'al.,  Los  Angeles — Plans  are  being 
prepared  for  building  7.65  miles  main 
line  sewer  in  23d  st.  from  Hooper  to  Ma- 
ple aves.,  also  44.95  ml.  laterals  and 
storm  drains  in  West  Jefferson  St.,  etc. 
About  $4,000,000.  J.  T.  Griffin,  City  Hall 
Annex,    etifr 

Cal.,  LaVela — Town  rejected  bids 
building  sewage  disposal  plant  In  Dist. 
1,  involving  12.420  ft.  6-12  in.  vitr.  brick 
pipe.  Work  will  be  readvertised.  About 
$25,000.     F.  H.  Brooks,  town  engr. 

Conn.,  Westfleld — City  Council  decides 
to  construct  sewers,   $200,000. 

la.,  Creston — City  plans  to  build  4  mi. 
sanitary  and  storm  sewers.  About  $50,- 
000.      P.    K.    DeVoe,    city    engr. 


111.,  Chicago — City  Intends  to  construct 
sewers   in    various   streets. 

Mass.,  New  Bedford — City  plans  to  ex- 
tend sewerage  systems  in  various  sts. 
About  $150,000.  W.  H.  Rennlngton,  city 
engr. 

Mass.,  Ludlow — It  has  been  decided 
to  extend  vitr.  sewerage  system.  Cost 
between    $25,000    and    $30,000. 

Minn.,  Gilbert — Bids  will  soon  be 
opened  for  sewer  construction,  curbing 
and  cement  sidewalks.  Est.   cost,  $90,000. 

Minn.,  Stillwater— City  having  plans 
prepared  constructing  outlet  sewer  in 
Mulberry  st.     About   $57,787. 

Minn..  Copper  City — Election  called  to 
vote  $10,000  bonds  for  construction  of 
general   system   of   sewers,   June   27. 

Mo.,  Independence — City  voted  $133,- 
000  bonds  and  having  plans  prepared  for 
3  disposal   plants  and  ejector  stations. 

Mo.,  Marceline — City  plans  construct- 
ing sewer  system.  Benham  &  Muller- 
gren,  consult,  engrs.,  Kansas  City,  Mo. 

N.  J.,  Egg  Harbor  City — Resolution 
passed  for  sewerage  plant. 

I*.  J.,  Sayrevllle — Bond  for  sewer  con- 
tract was  fixed  at  $75,000  with  an  addi- 
tional maintenance  bond  of  $20,000  for 
six    months   after   completion    of   work. 

IW.  Y.,  Boro  Richmond — Bd.  of  Esti- 
mate &  Apportionment  consider  constr. 
of   sewers. 

N.  V.,  Boro  Brooklyn — Local  board 
passes  resolution  to  construct  sewers  in 
various    streets. 

If.  Y.,  Buffalo — City  council  intends  to 
construct  18  In.  tile  sewer  in  2  sts.  and 
four  and  three  ft.  diameter  sewer  in 
Dartmouth  ave. 

\.  v.,  Rochester — Ordinance  passed  to 
construct  sewer  in  Avon  place. 


.\.  Y.,  Syracuse — Sewer  extensions  are 
contemplated.      City   clerk. 

V.  v.,  .New  York  City — Council  con- 
templates   system    of    garbage    disposal. 

O..  Springfield — The  city  will  build 
tin  Warder  st.  and  Fostoria  ave.  sewers 
by  direct  labor.  Edgar  E.  Parsons  is 
city    manager. 

O., 


O.,  Salem — Sanitary  sewers  will  be 
built    in    Green    and    Summit    streets. 

O.,  Sandusky — Property  owners  pro- 
test  against   proposed   sewer. 

O.,  Cleveland — The  village  of  Rocky 
River  this  county  will  make  $200,000  in 
improvements  this  year  including  many 
sewers   and   the   laying   of    water   mains. 

O.,  Toledo — A  bond  issue  of  $125,000 
for  motorizing  the  garbage  collection 
equipment  has  been  voted  by  the  city 
council.  The  money  will  be  used  for  the 
purchase    of    motor    trucks   and    trailers. 

O.,  New  Philadelphia — At  a  cost  of  abt. 
$6,000  sanitary  sewers  are  to  be  laid  in 
Ray,   Miller,   Kelly   and    Wabash   sts. 

O.,      Palnesviile — A      delegation      from 

Willoughby.  this  county,  has  petitioned 
the  county  comrs.  for  the  creation  of  a 
sewer  and  water  district  from  Willough- 
by to   the  Lake. 

O.  Portsmouth — A  storm  and  sanitary 
sewer  will  be  constructed  between  Har- 
risonville  and  Lakeview  aves.  Probably 
30    inches. 

O.,  Elyrla — Resolution  adopted  for 
sanitary  sewers  in  Parkview  court  and 
Garvin    ave. 


Okla.,  McAlester — City,  will  improve 
and  extend  sewer  system;  construct  two 
Imhoff  tanks  for  disposal  plant;  cost. 
$50,000. 

R-  I.,  Cumberland — It  is  proposed  to 
extend  sewers  in  Chapel  and  Crescent 
sts.  About  $120,000.  E.  S.  Nettleton. 
Bureau  of  Engineering,  city  engr. 


Tex.,  Rising  Stnr — Sewer  bonds  to  the 
amount   of   $30,000   voted.      The   mayor. 

Tex.,  Greenville — Storm  sewers,  cost- 
ing approximately  $50,000,  will  be  con- 
structed  in   near  future.     The  mayor. 

Tex.,  Magnolia  Park — It  is  planned  to 
issue  $500  000  bonds  for  sewer,  water 
works   and   street   improvements,   etc. 

Tex.,  Alto — At  a  recent  election  an  Is- 
sue of  sewerage  system  bonds  to  the 
amount   of   $35,000    was   authorized. 

YVash..  Spokane — The  proposed  North 
Side  sewer  in  the  northwest  part  of  the 
city,  estimated  to  cost  $62,500,  met  with 
strenuous  oppositloin  when  brought  be- 
fore the  City  Council.  The  work  will  be 
held   up. 

YVis.,  Bloomlngton — Plans  will  be 
made  soon  for  construction  of  sewer 
system,  for  which  a  petition  has  been 
circulated.     City   clerk. 

W.  Vn.,  Spencer — Town  voted  $40,000 
bonds  to  build  sanitary  sewerage  sys- 
tem. 

Ont.,  Sault  Ste.  Maris — Council  will 
call  for  bids  In  near  future  for  propos- 
ed sanitary  sewerage  system.  Estimat- 
ed  cost,   $52,100. 

Ont.,  Nlagnra  Falls — City  plans  to 
build  Muddy  Run  sewer.  About  $260, 000 
James  Proctor  &  Redfern.  36  Toronto 
St..    Toronto,    engrs. 

Ont.,  Brantford — Construction  of  sani- 
tary sewer  on  Alonzo  st.  and  a  storm 
sewer  on  Arthur  st.  authorized.  F.  P. 
Adams,   city   engr. 

ft«e.,  Montreal — City  plans  to  build 
3  3-4  miles  brick  sewer  in  Sherbrooke 
St.  E.  from  Delormler  ave.  eastward. 
About   $388,938.     A.   B  Doucet,  city  mgr. 
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PITTSBURGH 

METER  COMPANY 

Qualified   by    Many   Years'   Experience   in    Meter    Building.— • 


"Arctic" — A   frost-bottom   meter  for   cold   climates. 

"Keystone" — An  all-bronze  meter  for  warm  climates. 

"Eureka"  A  current  meter  for  large  and  rapidly 
flowing  volumes  of  water. 

"Keystone  Compound" — For  services  requiring 
close  registration  of  both  large  and  small 
flows. 


OUR  HIGHEST  AIM— 

is  to  supply,  at  a  reasonable  initial  cost,  a 
product  that  will  register  accurately  and  be 
economical  to  operate  and  maintain.  Our 
ever-increasing  business  testifies  to  our  success 
in  that  direction. 

If  you  visited  our  exhibit  at  the  American 
Water  Works  Convention,  you  are  no  doubt 
convinced  of  the  superiority  of  our  product. 
If  you  did  not  have  an  opportunity  to  inspect 
our  meters  there,  we  invite  your  investigation 
now. 

May  we  not  assist  you  in  determining  the 
tvpe  of  meter  best  suited  to  your  needs? 


Meters  For  Measuring   Water, 

Gas,   Air,   Oil,   Gasoline 

and  Other  Fluids 


General  Office  and   Works,  East  Pittsburgh,  Pa 


SALES  OFFICES 


NEW  YORK— 50  Church  St. 
CHICAGO— 5  S.   Wabash  Ave. 
KANSAS  CITY— Mutual  Bldg. 


COLUMBIA,  S.  C— 1433  Mam  St. 
SEATTLE— Railway  Exchange  Bldg. 
LOS  ANGELES— Union  Oil  Bldg. 


PUBLIC      WORKS 
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Colo.,  Siebert — City  plans  to  sell  $6u,- 
000  bonds  to  build  waterworks  system. 

Conn..  Hartford— Resolution  Passed 
for  additional  issue  of  bonds ,  for  work 
on    water    supply    system,    $200,000. 

Fla  .  Miami— Miami  Waterworks  Co.. 
having  plans  prepared  for  combined  fil- 
tration and  softener  plant.  About  $d00.- 
000. 

Fla  Millcdgeville — It  has  been  de- 
cided to  issue  water  bonds  to  the  amt. 
of    $30,000. 

Ga,  Hil>b  City— City  voted  $15,000  wa- 
ter supply  bonds.      The  mayor. 

la,  Kldora— City  having  plans  prepar- 
ed improving  waterworks  system.  Burns 
&  McDonnell,  Interstate  bldg..  Kansas 
Citv,    Mo.,    engrs. 

la.  Cedar  Rapids— City  plans  to  build 
2  settling  basins,  douglas  fir  on  cement 
piers       About   $15,000. 

la.,  Dubuore— City  bond  issue  of  $50.- 
000  proposed  for  sale  July  5  for  water 
system   improvement. 

III..  Bellwood— City  plans  to  construct 
new  waterworks  system.  About  $16i.- 
000. 

Ill  Flora — Citv  having  plans  prepar- 
ed extending  waterworks  arid  imBroyins 
electric  light  and  power  plants.  wort 
includes  laying  of  water  mains  and  add- 
ing 1  unit  of  power  plant.  About  $40.- 
000. 

Ivani.,  Council  Grove— It  is  planned  to 
improve  water  works  system.  Black  fc 
Veatch.  Kansas  City.  Mo. 

Md.,  Frederick- City  will  improve  wa 
ter  supplv;  construct  dam.  concrete  and 
stone  construction.  22  ft.  long.  6  ft 
above  foundation.     The   mayor. 

Mich.,  Grand  Rapids— City  Council 
will  have  survey  made  of  west  side  wa- 
ter   works. 

Mich..  St.  Louis-City  voted  HSOOO 
bonds  to  build  concrete  reservoir  Plans 
being  prepared.  Burd  &  Giffels,  civil 
engrs..    Grand    Rapids. 

Miss.,    Meridian— City    will    install    two 
Alters    at    pumping     station,      increasing 
number  of  eight  filters,  with  daily  capa 
city    of    4,000.000    gallons    of    water. 

Mo.,  Klrksvllle— A  proposition  to  is- 
sue water  bonds  to  the  amount  of  $285,- 
000  was  submitted  to  the  voters  on 
June    21. 

Mo..  Haytl — Bonds  to  the  amount  of 
$30  000  will  be  sold  for  construction  of 
water  works  system.  Engineer  not  se- 
lected. 

N.  C  Asheville — It  is  planned  to  issue 
$25,000  bonds  to  extend  water  mains.  U. 
M.    Lee,    city    engr. 

N  C.  Charlotte — City  plans  to  expend 
$200,000   for  water   plant   improvement. 

>'.  D..  Fessenden — It  was  recently  vo- 
ted to  issue  $30,000  bonds  for  building 
water  tower,  pumping  station  and  full 
distribution    system. 

N  V  Wellsville — Water  &  Light  Com. 
receives  bids  about  July  8,  installing  2 
300  h.p.  water  tube  boilers  and  1,0000.000 
gal  dally  capacity  rapid  sand  filter 
plant.  Bonds  for  $65,000  were  voted  for 
project. 

]*'.  Y..  \orth  Tonawanda — City  plans  to 
build  filtration  plant.  About  $200,000. 
N.  Y.,  Syracuse — Bids  will  soon  u» 
called  for  construction  of  first  six  miles 
of  new  conduit  to  bring  water  from 
Skaneateles    Lake     to    city.       $750,000. 

\.  v.,  Wellsville — Election  held  re- 
cently to  decide  upon  proposals  for  im- 
provements to  water  and  light  system. 
Including  million-gallon  rapid  sand  filter 
plant  and  two  300  h.  p.  water  tube  boil- 
ers.    E.  J.   Rowe,  supt. 

<>..  Voangatown — $5,000,000  bond  Issue 
proposed  for  belt  line  water  supply,  ex- 
tension of  mains  and  installing  10,000,- 
000    gal.    pump. 

O.,  Elyrla — The  city  council  has  pass- 
ed an  additional  $360,000  bond  issue  for 
completing,  enlarging  and  Improving  the 
Klyria  water  works  system. 


O.,  Springfield — 'The  city  comsn.  has 
authorized  a  $100,000  bond  issue  for  re- 
inforcing the  distributing  system  of  the 
water  works  dept.  Bids  will  shortly  be 
invited. 

O..  Xenla — The  authorities  of  Antioch 
col  ege  at  Yellow  Springs,  this  county, 
will  construct  a  water  works  system  on 
land  recently  donated  to  the  college  by 
George  Little,  manufacturer  and  banker 
of  Xenia  and  a  trustee  of  the  college 
O.,  Springfild — Installation  of  boilers 
at  water  works  pumping  station  pro- 
posed.   $150,000. 

O.,  Dover — Bids  rejected  for  water  line 
in  Park  and  Regent  sts.  and  will  read- 
vertise. 

O.,     Fostorla — State     Dept.     of     Health 

may  order  improvement  of  water  supply. 

O.,    Barberton — Water    mains     will     be 

laid   in   Orchard  ave.,    Parker  ave.,   and   5 

more   sts. 

O.,  Springfield — This-  city  will  purchase 
new  boilers  for  the  water  works  sta- 
tion. George  Cotter  is  the  supt.  of  toe 
waterworks   dept. 

O..  Dover — The  council  has  passed 
ordinances  to  proceed  with  the  construc- 
tion of  a  water  line  on  12th  st.  from 
Wooster  ave.  to  Cross  st.  and  in  parts 
of   Race  and  E.   *2th  sts. 

ok  in.,  Comanche — City  voted  bond  is- 
sue of  $275,000  for  water,  light  and  sew- 
er systems. 

Okla.,  Okmulgee — City  having  plans 
prepared  Improving  waterworks  sys- 
tem, including  elevated  reservoir,  15  mi. 
new  mains  and  extensions  to  filters.  Abt. 
$400,000. 

Okla.,  Supply — Vote  to  be  taken  soon 
on  bond  issue  of  $20,000  for  water  wks. 
improvements.      The    mayor. 

Ore.,  Cresswell — Election  will  be  held 
July  18  to  vote  $18,000  bonds  for  impvts. 
to  water  system. 

Ore.,  Brownsville — Brownsville  is  sell- 
ing bonds  to  amount  of  $15,000  for  im- 
provement of  streets  and  $25,000  for 
constructing    water    works. 

Ore.,  Crcswcli — Special  election  July 
18  for  voters  to  pass  upon  proposal  to 
purchase  and  improve  present  water 
plant  and   construct   new  one. 

S.  C,  Fort  Mill — An  issue  of  water 
bonds  to  the  amount  of  $9,000  is  under 
consideration. 

S.  D,  Beresford — City  plans  to  im- 
prove waterworks  and  power  plant  Abt. 
$70,000.  Dakota  Eng.  Co..  Mitchell,  en- 
gineers 

S.  D.,  Beresford — City  authorized  issu- 
ance of  $70,000'bonds  to  build  new  well 
at  water  plant,  purchase  engine  for  elec- 
tric  plant,   etc.      W.   M.    Yorker,    clerk. 

Tex.,  Magnolia  Park — City  voted  $500, 
000  for  water  works,  sewer  and  street 
improvements,  fire  equipment,  etc.  The 
mayor. 

Tex.,  Dallas — Water  department  of 
Oak  Cliff  Station  plans  construction  L- 
000.000-gal.  capacity  reservoir.  J.  B. 
Winder,   chief   engineer. 

Tex.,  Rising  Star — A  recent  election 
resulted  in  favor  of  issuing  the  follow- 
ing bonds:  Water  $35,000;  street,  $35.- 
000;    sewer,    $30,000. 

Tex.,  Fort  Stockton — The  election  held 
recently  resulted  in  favor  of  issuing  wa- 
ter works  bonds  to  the  amount  of  $75.- 
000. 

Tex.,     Karnes    City — An     election     was 

held    June     21     to    vote    the    issuance    of 

water    bonds    to    the    amount    of    $65,000. 

Tex.,  Rising  Star — Bond   issue   of    $35,- 

000    recently    voted.      The    mayor. 

Tex.,  Chlllleothe — City  voted  $110,000 
bonds  to  Install  water  and  sewer  sys- 
tems.     The    mayor. 

Va„  Norfolk — City  is  considering  ap- 
propriating fl09.187.07  for  installation 
of  ."i  niil.s  of  water  mains.  Walter  H. 
Taylor,    3rd,    director   of   public    works. 

Wash.,  Auburn — An  issue  of  $125,000 
water  system  bonds  was  voted  on; 
widening   various   streets,    etc. 

Wash..  Spokane-— Water  department 
will  immediately  make  a  survey  of  wa- 
ter main  on  21st  ave..  which  is  report- 
ed   rutted    beyond    point   of    usefulness. 

Wash.,  Crcstoii  Bond  issue  of  $20,000 
for    new   water   works   system   carries. 


Wash.,  Walla  Wnlla — City  sells  $500,- 
000  water  works  bonds  to  investment 
bankers,   providing  funds  for  project. 

Wash.,  Walla  Walla — All  bids  were 
rejected  as  too  high,  and  Ernest  B.  Has- 
sey.  consulting  engineer  of  the  city, 
authorized  to  prepare  new  plans  for  a 
reservoir  to  be  built  on  the  fiat,  with 
cost  not  to  exceed  $250,000. 

Wash.,  Seattle — Construction  of  a  3d 
municipal  pipe  line  from  Swan  Lake  to 
city  and  establishment  of  Volunteer 
Park  distributing  reservoir  vigorously 
urged    by    City    Engr.    Dimock. 

Wash.,  Sumner — Special  election  will 
be  held  in  Sumner  for  voting  bonds  In 
the  sum  of  $45,000  for  additions,  better- 
ments and  extensions  to  the  water  sup- 
ply and  distributing  system  of  the  town. 

W.  Va„  St.  Albans — St.  Albans  Water 
&  Light  Company  will  construct  filtra- 
tion plant  at  an  approximate  cost  of 
$75,000.  E.  B.  Tisdale,  director  of  san- 
itary  engrs.,  State  Dept.   of  Health. 


BRIDGES 


Ala.,  Montgomery- — Bridges  will  be 
constructed  in  Blount  County  (with  fed. 
aid)   at  an  estimated  cost  of   $23,320. 

Cal.,  Dunbarton — Construction  of  auto 
and   pedestrian    bridge   proposed. 

Conn.,  Sew  Haven — -City  plans  to  build 
rein. -con.  and  steel  highway  bridge  over 
Quinnipiac  river,  on  Forbes  ave.  About 
$400,000.  E.  S.  Nettleton.  city  engr.  E. 
W.  Wiggin,  115  Church  St.,  cons.   engr. 

Fin.,  Jacksonville — Commission  voted 
to  construct  24-ft.  bridge  over  Town- 
send   rd. 

Fla.,  Fort  Pierce — Bridging  Indian 
river    contemplated    at    Jensen. 

Fla.,  Jacksonville — Bids  soon  called 
for  construction  of  bridge  over  McGirts 
Creek.  150  ft.  long,  57  yd.  fill  for  ap- 
proach. 

la.,  Dubuque — 90-foot  bridge  (wood), 
spanning  creek  one  mile  from  Jackson 
county  line  ordered  closed  for  repairs. 

Ida.,  Boise — 350-ft.  steel  bridge  will 
be    built   over   Payette   river. 

Ind.,  Indianapolis — Extensive  bridge 
program  p  anned  bv  State  Hwy.  Comn. 
estimated    at    $1,000,000. 

Ind.,  in.iii.nni>. .lis — The  State  Highway 
Dept.  contemplates  a  $1,000,000  to  $2,- 
000,000  bridge  building  program  for  1921 

Ind.,  Daviess  Co. — The  comrs  meet  at 
Washington,  on  July  5,  to  open  bids  on 
four    bridges. 

Ind.,  ludinnapolis — Funds  available  to 
place  approaches  to  sidewalks  and 
roadways   of   S'enate    Bridge. 

Kans.,  Lamed — Pawnee  Co.  plans  500 
ft.  bridge  over  Arkansas  river,  having 
10  spans  of  reinforced  concrete  girder 
type. 

Mass..  Boston — It  is  proposed  to  re- 
build Saugus  river  bridge  of  concrete. 
$150,000. 

Mass.,  Westboro — The  towns  of  West- 
boro  and  Northboro  plan  to  build  con- 
crete  arch    over   Assabet   river. 

Mich.,  Lansing — The  Michigan  State 
Highway  Dept.  is  interested  in  securing 
a  second-hand  steel  or  wrought  iron 
superstructure  for  a  175-ft.  single-span 
bridge  providing  a  clear  roadway,  width 
preferably    of    not    less    than    18    ft. 

Michigan — State  Highway  Dept..  Lan- 
sing, plans  to  build  bridge  580.701,  100 
feet  long,  and  Bridge  580,101,  90  feet 
long,   both   Monroe  co. 

Mo.,  Boonville — Campaign  stated  to 
complete  one-half  million  dollar  fund 
for  bridge  across  Missouri  river.  Boon- 
ville has  subscribed  $346,000,  Columbia 
$30,400, 

Mo.,  Kansas — Plans  for  new  bridge 
across  Kaw  River  considered. 

Mont.,  Missoula — New  $10,000  bridge 
will  be  built  across  Flathead  river. 

N.  O.j  Charlotte — Survey  being  made 
for  bridge  over  Catawba  river  at  Buster 
Boyd  site.  S'teel  const,  with  creosoted 
plank  roadway  covered  with  asphalt  in 
surface. 


Junk. 
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HIGHEST  QUALITY  ASPHALTS 

Any  Melting  Point.     .-Iny  Ductility.     Any  Penetration. 

"PIONEER"  Expansion  Joint  No.  1  is  specified, 
recommended  and  used  by  those  engineers  and  con- 
tractors who  take  pride  in  their  work,  and  still  believe 
in  quality. 
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RUBEROAD  CEMENT 

It's  New — It's  Different— It's  Efficient 

It  sticks  to  concrete  like  molasses  sticks  to  fingers. 
Repair  your  concrete  cracks  with  it  Two  men,  a 
broom,  shovel  and  hoe  all  the  equipment  required. 

THE    PIONEER    ASPHALT    CO. 
LA  WHENCE  VILLE.  ILL. 


WIARD  PLOWS 


Contractors'  Plow  No.   69 

This  plow  is  intended  for  use  with  either 
animal  power,  a  traction  engine  or  road 
roller. 

For  all  Road  or  Contractor's  work — for  tear- 
ing up  cobblestones  and  macadam — it  can  be 
used  as  a  perfect  Rooter  and  Pavement  Plow 
by  simply  removing  the  steel  wing  below  the 
moldboard — thus  making  a  two  in  one  Plow 
for  all  around  work. 

WIARD   PLOW   COMPANY 

BATAVIA  NEW  YORK 


Compressed  Stone 
Base  for 

Warrenite-Bitulithic  Pavement 

This  form  of  base  has  been  thoroughly  and 
successfully  tested  for  many  years  under  wide- 
ly varying  climatic  and  subsoil  conditions, 
and  has  proven  eminently  satisfactory,  includ- 
ing over  200  miles  on  the  Columbia  River 
Highway,  Oregon,  shown  in  illustration  below. 


COLUMBIA    RIVER    HIGHWAY     PORT- 
LAND.   OREGON 
Warrenite-Bitulithic    Surfacing   ov^r   Old 
Macadam  Sandy  Road.     Approach   to 
the  Columbia  River  Highway  at 
Sandy   River   Bridge 

Service  &  Quality 

The  essential  features  in  laying  of  Warrenite- 
Bitulithic. 

We  furnish  expert  laboratory  service  with 
every  pavement  laid.  The  result  is  shown  by 
the  phenomenal  growth  of  Warrenite-Bitu- 
lithic. 

Insist  on  The  Warren  Way 

Illustrated  booklet  on  Compressed  Stone  Base 

furnished  upon  request  as  well  as  other 

features  of  Warrenite-Bitulithic 

WARREN  BROTHERS  COMPANY 

Executive  Offices:  9  Cambridge  St.,  Bowdoin  Sq.,  Boston,  Kan. 


DISTRICT   OFFICES 

UHea.  If.  Y. 

Chicago,   111. 

Wow  York,  N. 

Y 

Phoenix,  Aril. 

Portland,  Ore. 

Toronto,  Ont. 

Vancouver,  B. 

c. 

Minneapolis,   Minn, 

St.   Lonit,  Mo. 

Washington,  D.  C 

San  Francisco,  CaL 
Memphis,  Ten*. 
Richmond,   Va 
Los  Angeles,  CaL 
Winnipeg,  Mas. 
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N.-ii..  Omnh.i — Bridge  collapsed  over 
Big  Cottonwood  creek  near  Whitney. 
Neb. 

N.  J..  Trenton — Bids  will  be  readver 
tised  for  bridge  and  tunnel.  Bonds.  $-:>•- 
< ,000.     All   bids   were    rejected, 

V  J.,  Trenton — State  Hwy.  Comn.  has 
passed  resolution  to  set  aside  funds  to 
pay  state's  share  of  cost  of  erecting  the 
Perth   Amboy    bridge. 

N.    Y.,    Albany — Cohoes    bridge    to    cost 

|572, and    completion    in    15    months. 

Contracts    will    be    awarded    July    1. 

>  ^  ,  Buffalo — New  footbridge  across 
arm  of  Bunnell  Pond  in  Beardsley  Park 
proposed.    $10,000. 

O..    Dayton — City    plans    to    build    6    re- 

concrete      slab      bridges      over 

Erie-  and  Miami  Canal  on  Main.  Jefferson 

Warren,    stout.    Apple    and    Stewart  -sts. 

About  $S2,000.     G.  Baker,  city   engr. 

O.,  Fremont — Co.  Comn.  proposes  to 
buiid  $250,000  bridge  across  Sandusky, 
concrete.   4474   feet  long.   61   ft.    wide. 

O,,  Dayton — Troy  pike  bridge  will  be 
repaved    and    repaired.    $8,600. 

O.,  Bellnire — Banks  of  city  have 
bought    Belmont    Bridge    bonds. 

Okla..  I.awton — Several  bridges  car- 
ried away  or  damaged  by  riyer  flood. 

Ore..  Eugene — Eugene  voters  at  spe- 
cial election  rejected  proposal  to  issue 
$Ui>  000  bonds  to  build  bridges  in  city 
an.l  reject  $15,000  bonds  for  paving  St. 
intersections. 

Ore.,  >orth  Bend — James  H.  Owen, 
president.  California  &  Oregon  Lumber 
Co..  Brookings.  Ore.,  completing  cross- 
section  of  14  miles  main  line  railroad. 
Project  comprises  several  large  bridges, 
also  minor  ones  and  grading.  Contracts 
will  be  let  for  whole  or  any  part  of 
work  late  in  June.  The  project 
entails  the  expenditure  of  about  $500,- 
000. 

Pa..  Pittsburgh — Plans  will  be  prepar- 
ed  for  reconstruction   of  Point    bridge. 

Pa.,  Gettysburg — Conewago  Creek  br. 
broken  by  big  truck. 

Utah,  Wnllsburg — Railroad  bridge  over 
Provo    river   collapsed. 

Utah,  Mt.  Pleasant — Bridge  washed 
out  in  eastern  part  of  city,  disturbing 
power  and  light  system  by  excess  water 
supply. 

Vt..  Brattleboro — Steel  bridge  330  ft. 
long  being  built  over  Connecticut  river, 
collapsed. 

Wash.,  Seattle — Business  interests  will 
endeavor  to  raise  $24,500  within  10  days 
to  help  in  the  construction  of  the  Ben- 
ton-Franklin inter-county  toll  bridge 
over  the  Columbia  river,  near  Kenne- 
wick. 

■Wash.,  Yakima — The  north  bridge  of 
the  Toppenish-Buena  road  has  been 
closed  to  traffic  because  the  higli  water 
has    washed    out   one    of   the   approaches. 


Mass.,  Boston — The  New  England 
Power  Co.  contemplates  enlarging  its 
power  facilities  in  the  western  part  of 
Massachusetts. 

Neb,f  Lincoln — Resolution  introduced 
asking  that  bids  be  advertised  for  con- 
struction of  new  power  plant  at  A  St., 
water    and    electric    station.    $150,000. 

N.  Y..  Boro  Brooklyn — Local  Board 
considers  contract  of  Murphy  Bros,  for 
restoration   of  gas   mains  along  route  22. 

\.  \  ..  Binghnmton — Board  of  Estimate 
and  Apportionment  approved  an  ordin- 
ance providing  for  the  construction  of 
an  ornamental  lighting  system  on  Wa- 
ter street. 

O.,  Hamilton — City  Council  appropri- 
ated $5,000  for  employment  of  engineer 
to  make  preliminary  survey  of  munici- 
pal   lighting   plant. 

O.,  Hamilton — This  city  plans  the  con- 
struction  of   a    $650,000   elec.    light   plant. 

O.,  Middletown — The  city  comsn.  will 
initiate  legislation  to  comply  with  rec- 
ommendations of  the  Chamber  of  Com- 
merce for  ornamental  lighting  on  vari- 
ous street,  sidewalk  widening,  removal 
of  overhead  wires  and  unsightly  poles, 
redisricting  city  and  condemnation  of 
property  between  M.  &  E.  canal,  and 
Clinton.    Second    and    3d    sts. 

Okla..  Say  re — Election  held  June  15  to 
vote    electric    light    bonds.    $40,000. 

Tex.,  Dallas — The  Dallas  Gas  Co.  con- 
templates extensive  improvement  which 
calls    for   a    bond    issue    of    $2,500,000. 


Ala.,    Wnucl.ula  —  A    n.w    electric    light 

plant,  ice  plant  and  cold  storage  plant 
will   be  erected   in   this  city  at  a   cost    of 

.about  $200,000.  J.  G.  Fancy  of  Fort  Mead 
Interested    in   project. 

\ri*..    Phoenix  —  The    Southern    Califor- 
nia   E.iison   Co   plans    to   develop   hydro- 
energy   from   the  Colorado    River. 
The   project    will    Involve   an   expenditure 

i     .r    $100,01 John    B.    Miller   of 

Los  ingeles,  is  president  of  the  Edison 
i  'ompa 

\i.-i.    Fori    Payne — The   electric    light- 

.     |  i  .,:       Pa    f        will     I.-    Im- 

b     ovi  '  hauling   I  he  plant,   Instal- 

and    othei 

A     Miil.r.    electrical    engr.,    of 

Chattai 

i. a..      lug-usta      B i       "i       I  '"> 

.    electrification  of  I  h 

In.,    Shell     Itnek        I    i    I  nel    i 
ed     W.     M      Roe    of     Waverly     and     E        R 

,,   electric 
powei    planl   and  dam  ai   Shell    I 


FIRE    EQUIPMENT 


ony.  near  Rossford,  has  been  burned  to 
the  ground  with  $25,000  loss.  Firemen 
from  No.  10  engine  house  East  Side  laid 
1,400  ft.  of  hose  but  were  unable  to 
reach    the   flames. 

O.,  Toledo — The  council  has  authoriz- 
ed a  $125,000  bond  issue  to  motorize  a 
portion  of  the  division  of  streets  equip- 
ment including  that  used  in  garbage  col- 
lection. Among  the  larger  vehicles  lo 
be  purchased  will  be  a  caterpillar  type 
tractor.  6  one-ton  trucks,  4  roadsters, 
4  tractor  .lump  trucks  and  30  garbage 
collection    trailers. 

Pa..  Bellefonte — Funds  have  been  rais- 
ed   for    purchase    of    new    fire    apparatus. 

Tex.,  Dallas — Additional  motor  appar- 
atus for  fire  department  mav  be  provid- 
ed in  annual  budget  now  being  consid- 
ered by  the  board  of  commissioners. 
Chief  Myers  recommends  that  the  six 
pieces  of  motor  apparatus  now  being 
used  be  replaced  as  they  are  no  longer 
tit    for    service. 


Ala.,  Birmingham  —  $3,200  fire  dept. 
bonds  to   be  purchased,  5   per  cent. 

Conn..  Hartford — $120,000  appropria- 
tion available  for  proposed  site  for  Fire 
House. 

Conn.,  Stratford — Purchase  of  triple 
combination  motor  apparatus  is  under 
consideration. 

Iud.,  Terre  Haute — Two  new  combina- 
tion hose  and  chemical  fire  trucks  will 
be  bought  by  the  board  of  public  safety. 
The  city  council  has  appropriated  $9,00o 
for  the  purpose. 

Iud.,  Indianapolis — Board  of  pubic 
safety  issued  orders  changing  system 
for  receiving  and  handling  fire  alarms 
and  system  under  which  motor  pumpers 
are    operated. 

Ky.,  Covington — A  fire  at  Burlington, 
Ky.,  county  seat  of  Boone  count>.  did 
$30,000  in  damages  and  threatened  to 
wipe  out  the  place.  Cincinnati  fire- 
men responded  to  an  appeal  for  help 
and  found  nothing  but  cisterns  for  a 
water  supply.  A  dozen  of  these  were 
drained  before  the  Are  got  under  con- 
trol. 

Mich.,  Detroit — Oakwood  village  near 
here  suffered  a  $25,000  lire  loss.  The 
place  has  no  Are  protection.  In  this  casts 
the  telephone  wires  were  at  once  burn- 
ed and  it  was  a  long  time  before  the 
Detroit  Are  department  could  b<  reach- 
ed. 

N.  Y.,  Buffalo — John  F.  Malone.  COmT. 
of  parks  and  public  buildings  closes 
bids  today  for  remodeling  police  sta- 
tion No.   1  at    Franklin   and   \V.   Si  neca 

O..  Middletown — Fire  dept,  ts  in  need 
of    new    and    modern    tire    equipment, 

o.,  stmthers — City  council  lias  ordered 
that  a  pressure  pump  be  purchased  for 
testing   old   and   new   hose. 

o.,  Ravenna  Sftfetj  director  recom- 
mends Installation  of  new  Are  alarm 
system. 

o.,   Flndlay — Inability    to    sell    six    per 
cent     bonds     Iocs    caused     the    council     to 
postpone    till    next     year    the    motoriza 
lion  ol   the   Flndlaj    Bre  department. 

o..  strutuers — The  council  lias  author- 
ized tlie  purchase  of  a  pressure  pump 
fur  testing  new  hose  and  making  a  test 
of   old    hose.      Mr.    liilmar   is    the    lire   chf. 

O..   Toledo — A    tWO-StOrj     stUCCO 

and    servants    quarters    •"     Ho 

home   of    w.    E     Hod;     Eagle    P •< 


MISCELLANEOUS 


Cal.,  Suerniuento  —  Governor  signed 
Senate  Bill  No.  955,  ar propriating  $20,000 
toward  survey  of  the  feasibility  of  tak- 
ing writer  from  the  Klamath  river  for 
irrigation  of  lands  in  the  Shasta  Valley 
in    Siskiyou   county. 

Cal.,  San  Franeisco — Tooel  Irrigation 
project  being  considered  containing  65.- 
000  acres,  by  Water  Storage  Assn. 

Conn.,  Iniifonl — Common  Council  ap- 
points committee  to  prepare  plans  for 
comfort   station.  $30,000. 

III..  Chicago — Plans  in  progress  in- 
volving expenditure  of  $3,500,000  for 
bathing    beach,    park    blvd..    quays,    etc. 

III.,  Decatur — Clearing  land  for  pro- 
posed   reservoir    will    cost    $100,000. 

Ind.,  Indianapolis — $200,000  will  be 
spent    for    development    of    playgrounds; 

$98, for     golf     course;     $175,000     for 

swimming   pcols. 

Mo.,  Kansas  City — Park  Board  rejects 
petition  to  condemn  property  for  public 
playground. 

N,  Y.,  Boro  Richmond — Local  board 
plans  improvement  of  Clove  Lakes  Park 

V  Y.,  Boro  Manhattan — Appropriation 
of  $225,000  requested  to  construct  sta- 
tion extension  at  149th  st.  Rapid  Transit 
R.    R. 

V  1..  Jamaica  Bay — $750,000  appro- 
priation made  for  building  bulkhead, 
platforms  and  dredging  channel  at  Mill 
Basin. 

O.,  Canton — Service  director  Smith  is 
authorized  to  advertise  for  bids  for 
dredging  and  straightening  East  Creek. 
The  city  has  recently  sold  $214,000  of 
tlie    bonds. 

(>.,  Chillicothe — Contracts  will  be  let 
at  once  for  tearing  down  wooden  walls 
along  Worthington  run  and  replacing 
them  with  concrete.  The  LTtilities  dept. 
at  Camp  Sherman  has  received  an  order 
to  do   this  work   at  a  cost  of   $7,622. 

o..  Bellefontalne — The  counties  of  Lo- 
gan Auglaize  and  Shelby  are  considering 
jointly  dredging  tlie  Miami  river  and 
Muchinippi  creek  at  an  expense  of  $2n",. 
000.  The  removal  of  a  mill  dam  in  the 
Miami  at   Quiney   is  involved. 

Tex.,  Clarksville — Has  authorized  an 
issue  of  $SO.00O  6  per  cent  30  year  Levee 
bonds   dated    May    1.    I9?i 

Wash..  Seattle — A  survey  of  the  Lake 
Washington  canal  system  with  a  view 
of  widening  and  deepening  the  canal  to 
permit  passage  of  vessels  of  greater 
size. 

Wash.,    Malison — Additions    and    exten- 
sions     to     the     irrigating     svstem     which 
will  probably  involve  on  outU  - 
when  completed  are   under  way. 

Washington— Purchase  by  Rovernment 
of  Cape  Cod  canal  for  111,500,000  rec- 
ommended   to    Congress. 

Hex,,  Mexico  City — Naval  building 
program  calling  for  an  expenditure  of 
a  sum  of  $100.0110.000.  covering  a  period 
of  10  years,  has  been  outlined  by  the 
Department    of   Army  and   Navy. 


June.   . 
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For  Garbage  Collection 


This  three-yard  welded  steel  garbage  body 
is  one  of  several  used  by  the  city  of  Madison, 
Wisconsin.  It  Is  fitted  with  Bta  covers,  steps 
for  loading,  and  a  special  water-tight  tail  gate. 
The  body  is  raised  and  dumped  with  a  Heil 
Hydro  Hoist,  which  allows  the  use  of  all  the 
loading  space  back  of  the  cab. 

We  will  be  pleased  to  consult  with  you  re- 
garding your  requirements, 

the  HEIL  co. 

1132-50  Montana  Ave.,   Milwaukee,  Wis. 

Welded   Storage  Tank*. —  All    Kinds  and   Capacities 


GRAVEL — 


SCREENING 
PLANT 


Tl 


?  of  screener  has  proven  its  efficiency  in 
point  of  economy,  power  and  saving  in  labor.  Re- 
quires a  tew  minutes  only  for  one  man  to  put  in  or 
take  out   of  operation. 

Continuous  bucket  loading  elevator.  This  plant 
can  be  used  for  unloading  stone,  gravel,  sand  or 
coal,   simply    by   removing   screen. 

Indispensable  for  road  contractors,  who  value  time 
in    loading. 

We   also    manufacture    brushes,    screens,    bins,    eleva- 
tors,   graders,    road   rollers,    unloading   plants,    etc. 
Catalog  showing  full  line  on  request, 


ACME  ROAD  MACHINERY  CO. 

FRANKFORT,  N.  Y. 


SAVES 

POWER  and 

LABOR 


KoppeL 


U   S    pa  r    OFFICE 

On   Every   Big  Job! 

KOPPEL  cars  of  various  types  are 
used  by  practically  all  large  con- 
tractors. 

We  carry  at  all  times  a  complete 
stock  of  cars,  dinkeys,  track, 
switches,  etc.,  ready  for  prompt 
shipment. 

An  attractive  rental  proposition  is 
offered  to  you  also. 

KOPPEL   INDUSTRIAL   CAR 
AND   EQUIPMENT  COMPANY 


Koppel, 


Sales  Office*: 
York    «  ii>  i-IiUjm1.-1i.lii 


*  ^ 

■  dtjA 

K 

* 

Asphalt  and  Tar   Sprayer 

The  Standard  of  Efficiency  and  Economy 

Get  Our  Complete  Catalogue 

Kinney  Manufacturing  Co. 


Boston,  Mass. 


NEW    YORK 
KANSAS    CITY 


CHICAGO 
HOUSTON 


SAN    FRANCISCO 
PHILADELPHIA 
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BIDS     ASKED     FOR 


STREETS    AND    ROADS 

III.,   Chicago  11   o.    m„  June   27 

For  paving  certain  streets. — Michael 
J.    Faherty.    pies..    Board    Local    Impvs. 

III..   (  hicngo  «   a.   ■»•.  J""?  2TS 

For    street     improvement. — Michael     J. 
Faherty,    pres.,    Board    Local    Impvs. 
Inil..    Ilraz.il  10.30   a.    m.,   July    14 

For    G.    M.    Rogers    et    al.    John    Leslie 
and    0      B.    Shaley    rds. — Wiley    E.    Par- 
rlsh,    Clay    Co.    and. 
Inil..    Martinsville  2  p.    m.,  July   O 

For    J.    J.    Hase     rd. — H.      H.      Nutter, 
Morgan    co.    and. 
Intl..    Miami    Co.  noon.   July   0 

For    grading,    paving,    etc.,    on    Aaron 
Michael   and    E.    L.    Coppock    rds. — Chas. 
\\  olf,    co.    and. 
In..    Rockingham  6   1>.   m.,  June  27 

For    sidewalks    and    alley    crossings.— 
J.    J.    Becker,     town    elk. 
Minn.,    Dulnlh  11    a.    in.,    June    27 

For      improvement      of      alleys — F.      D. 
Ash.    city    elk. 
N.   J..    Montclnir  4    p.    in.,   June    30 

For     concrete     curbs    on     Oxford     St. — 
Harry    Trippett.    town    elk. 
V.    V.,   Albany  noon,  July   13 

For    improving    and      repairing      high- 
ways    in     various    counties.  —  Herbert     S. 
Slsson,   eomr.    hwys. 
I  tah,    Salt    Lake   City      10    a.    in.,   July    5 

For  grading  and  constructing  curb, 
gutter  and  pavement. — W.  A.  Leatham. 
i  it\    recorder. 

Wash.,   M«.   Vernon  July  s 

For  concrete  Pacific  Hwy.  through 
Burlington. — Co.    Comrs. 

sewehaije  and  sanitation 

111.,    Chicago  11    n.    m.,   June   27 

For   sewers. — Michael  J.   Faherty,   pre.. 
Bd.    Local    Impvs. 
Ill  .    Chicago  11    a.    m.,    June    2» 

For  sewers. — Michael  J.  Faherty.  pre.. 
Bd.    Local    Impvs. 


WATER  SIPPLV 

8   p.   in.. 


27 


N.  J.,   East  Orange 

For    laying    water    mains. — R.    M.    Ro- 
per,   engr.,    436    Main    st. 
0..    Dover  June    28 

Fur    extension    of    water    lines. — Board 
Control. 

LIGHTING  AND  POWER 

X.    J.,    East    Orange  8    p.    m.,    June   27 

For    street    lighting. — Lincoln    E.    Row 
ley,    city    elk. 
O..   Dover  June   2S 

For   replacement   of   equipment   of   city 
light    plant. — Board    Control. 

KHIDGES 

V  J..    Mount    Holly  9.45   a.    m„  July   1 

For    bridge    spanning    Assiseunk    crk.— 
Vlfonza       Adams.      .Ik..      Board      Chosen 
Pri  i  holdi  rs 
O.,    Cincinnati  noon,    July  .1 

For    concrete    floor    for    Bridge    No.    9. 
I]    road. — A.    K.   Mittendorf.    pre?.. 
Co     I  '"inrs. 

MISCELLANEOUS 

\.    .1  .    Elizabeth  3    p.    m..    June    28 

..ail     roller. — Herman     Kling,    co. 
supvr.     roads. 

V  J..    Mt.    Holly  10   a.    mi.,   July   1 

it...      ii  actor.      Alfonza    Adams. 
Board     Chosen     Freeholders. 


WORK     CONTEMPLATED 


STREETS    AND    ROADS 

Cal.,  San  Francisco — $20,000,000  will 
be  spent  on  state  highway  and  post  rds. 
by  Federal  Government  along  Pacific, 
coast. 

Conn.,  Hartford — Common  council 
plans  to  extend  Dexter  st.  also  new  curb 
lines   in    other   sts. 

Fin.,  Palalka — $30  000  will  be  expend- 
ed on  40   blocks  of  streets,   vitr.   brk. 

Ia„  Lehigh — Good  Roads  Comn  held 
meeting  to  consider  plans  for  Scenic 
Highway  along  Des  Moines  river,  thru 
Dolliver  Memorial  Park,  connecting  Ft. 
Dodge    and    Lehigh. 

la.,  Clinton — Petition 
oiling  various  sts.  F.  W 
elk. 

will      construct 
by    da  y    work  . 

Ivy.,  Pincville — Immediate  construc- 
tion of  Dixie  Highway  in  Bell  Co.  plan- 
ned.   $100,000    appropriated. 

Kentucky — Northern  Kentucky  Good 
Roads  Association  plan  to  issue  $500,- 
000  bond  issue  at  coining  election.  Fed. 
Aid    $500,000 

La..  Amite — $325,000  Good  Road  bonds 
adopted  for  road  district  l.  ward  7,  to 
build  Ml  miles  of  model  road  near  Pnu- 
ehatoula. 

Minn,,  Red  Lake  Palls — City  council 
will  construct  cement  sidewalk  and  st. 
and    alley    crossings,    various    sts    . 

Minn.,  Mauknto — B.ue  Earth  co.  Will 
consider   bids   for    gravel   loader. 


Mi 


Duluth — Will   call   for   bids 
paving   12th    ave.,    estimate.    $:■!, 


29. 


Minn.,  Duluth — Will  call  for  bids  soon 
for  paving  Michigan  ave.  from  Grand 
ave.  to  Wicklow  street,  concrete.  $12.- 
057. 

Minn.,  New  I'lm — City  making  plans 
for   grading   various    streets   this   year. 

Mich.,    iniim I — Street    to    Hurley    to 

be    paved    with    brick,    concrete     or     tar 
macadam. 

Minnesota — State  plans  to  improve 
over  200  miles  of  roads  and  5  bridges  to 
be   constructed. 

N.  C  Salisbury — $500,000  voted  for 
municipal    purposes. 

IV.  C,  Gnstonia — Co.  Comrs  plan  to 
improve  three  roads  this  summer.  Bond 
issue   of   $S00,000. 

Neb..  Fremont — City  council  petition- 
ed for  new  boulevard,  from  Fremont 
Country  Club  to  Broad  street,  about  ->3 
feet  wide,  to  be  continuation  of  Lincoln 
highway.      F.    G.    Pierce,    city    elk. 

X.  V.,  Albany — Ordinance  passed  to 
pave   and    sewer  Wendell   alley. 

N.  c,  Winston-Salem — Highway  Com. 
planning  immediate  construction  of  482 
miles  of  roads  at  cost  of  $7,000,000. 

X.  Y.,  Middlctown — Ordinances  passed 
to  pave  Ave  streets  and  construction  of 
sewers. 

X.  V.,  Rome — One  bid  received  on 
$13,000  bond  issue  for  paving  and  drain- 
age. 

o.,  Columbus — city  council  passes   res 
olution    to    improve    various    streets    and 
alleys   by  paving,  brick   or  concrete,  and 
laying    water    and    sewer    connections. 

O..  New  Lexington — Crooksville  road. 
3-4  mile,  to  be  paved  with  Kentucky 
asphalt,     $165,0011. 

O.,  I'ostoria — Co.  plans  straightening 
and   narrowing  of  Big  Spring   twp. 

o.,  Miilfllctowu — Pike  to  be  "resurfaced 
at    $140,000. 

O.,  Lisbon — Three  streets  to  be  paved 
witli  brick  block  on  concrete  base,  also 
1-2    mile    Brighton    road. 


S.  <'.,  Fort  Mill — County  will  constr. 
sand  clay  road  or  more  permanent  form 
road  from  Kimballs  to  S'outh  Carolina 
line,  also  road  from  Fort  Mill  to  North 
Carolina  line;    $75,000    voted   for  roads. 

Tex.,  Denison — $600,000  appropriation 
available    for    paving   streets. 

Tex.,  Galveston — City  proposes  pav- 
ing   25th    st. 

Tex..  Cleburne — $1,000,000  worth  of 
road  work  to  be  awarded  soon.  Two  rd. 
projects    planned. 

Wash.,  Seattle — City  council  passes 
resolution   to   improve   various   streets. 

Wis..  Superior — Contracts  will  soon  b; 
awarded    on    several    minor    road    jobs. 

SEWERAGE    AND    SAXITATIOX 

Fla.,  Inverness — The  J.  B,  McCrary 
Engineering  So.,  Atlanta,  Ga.,  has  made 
survey  for  proposed  sewerage  system 
and  will  submit  plans  soon.     The  mayor. 

Ga.,  Dalton — City  plans  to  extend  the 
sewers   on    Morris   and    Green   sts. 

Minn.,  Bi-eekeiiridge — Resolution  was 
adopted    directing  sewer  main   on   7th   st. 

Minn.,  Duluth — Sanitary  sewer  order- 
ed  constructed,   $1,600. 

Neb.,  Ilenkclman — S'ewerage  system 
contemplated.  Engrs..  Royal  D.  Salis- 
bury Co.,  Denver,  authorized  to  make 
tentative  plans. 

O.,  Toledo — Ordinance  passed  to  pro- 
ceed with  construction  of  sanitary  sew- 
er No.    1349. 

Okla.,  McAlestcr — Construction  of  ad- 
ditions   to    sewerage    system   planned. 

O.,  New  Philadelphia — City  council 
has  enacted  legislation  for  sanitary 
sewers  in  Ray,  Miller,  Kelley,  Wabash 
and  Union   sts.,    $6,000. 

WATER    SUPPLY 

Fla..  Inverness — The  J.  B.  McCrary 
Engineering  Corporation,  Atlanta,  Ga.. 
has  made  survey  for  proposed  water 
works  system  and  will  soon  submit  the 
plans.     The  mayor 

Fla.,  Jacksonville — City  is  consider- 
ing buying  and  improving  water  works 
system  in  Riverdale  Heights.  John  W. 
Martin,   mayor. 

Fla..  Palotka — City  is  proceeding  with 
plans  to  acquire  water  works  p  ant  and 
consolidate  with  municipal  system;  pur- 
chase price,  $85,000;  $45,000  will  be  ex- 
pended in  consolidating  the  plants  and 
installing    new    mains.      The    mayor. 

Ga.,  Helen — City  will  offer  $30,000  of 
water  works  bonds  for  sale.  W.  R. 
Ault.   town   clerk. 

Minn..  Red  Wing — At  special  meeting. 
Water  board  d  fled  t"  purchase  6  and 
8-in.  east  iron  >ipe  for  water  mains. 
Also    4   hydrants   and    necessary   fittings. 

Mo.,  Poplar  niulT — $47,000  bond  issue 
was  carried  to  be  used  for  purchasing 
water  mains,  motor  fire  apparatus  and 
bridge   repairs. 

X.  D..  Steele — Plans  in  progress  for 
water  works  svstem  for  fire  protection, 
includes   fresh    water   well.    etc.      $33,000. 

Xeb.,  Beatrice — Will  drill  4  test  wells 
for    additional    water   supply. 

Xeb..  Albion — Will  probably  call  for 
bids  for  constructing  extension  to  wa- 
ter   mains    in    Water    Main    Ext.    Dist.    T. 

Xeb.,  Dunbnr — Will  construct  well, 
and    install    water    system    later. 

Xeb.,  Grand  Island — Ordinance  passed 
creating    Water    Main    District    6. 

Xeb..  Holdrcdge — Water  Main  Dist.  6 
created.  Start  work  on  extend  mains 
soon,      W.  Lindstrom.  city  elk. 

Xeb..  Seneca — Ordinance  passed  creat- 
ing   Water    Works    System    in    city.    Con- 


June.  85,   1921 


PUBLIC     WORKS 


THE   BUFFALO- SPRINGFIELD 
PRESSURE    SCARIFIER 


can  be  attached  Id  the  field  to  a  macadam  roller 
already  In  service.  New  Buffalo  Pitts  and  Kelley 
Springfield  rollers  can  be  equipped  with  pressure 
scarifiers  when  so  ordered.  Unequalled  (or  effi- 
ciency and  economy. 


burtalo  Springfield  Roller  Company,  Springfield,  Ohio 

MANUFACTURERS 


Mechanical  Filtration  Plants 

for 

Municipal  and  Industrial  Purposes 

also 

THE"HOLYOKE" 
FIRE      HYDRANT 

Norwood  Engineering  Company 


FLORENCE 


A  Service  Tested  Wire  Rope 

The  use  of  HERCULES  (Red-Strand)  Wire  Rope 
on  heavy  duty  I'quipment  is  not  an  experiment, 
for  its  many  years  of  actual  service  have  a 
demonstrated  that  it  is  a  safe  and  econom-  ™ 
ical  ropo  for  such  conditions.  Its  one  red- 
strand  is  our  guaran- 
tee of  constant  quality. 

Established  1857 

A.     LESCHEN     AL 

SONS  ROPE  CO. 

St.  Jjcuiis,   Mil 

New  York,  Chicago, 

Denver,    San     Prar 

risco 


VITRIFIED  CLAY  PIPE 


When  You  Need  It 

Highest    grade    that    the    art    in    the    industry    can 

produce. 

( >ur    plants    are    so    located    and    the    production    so 

large    that    we    can    guarantee    satisfactory    service. 

Our  line  also  includes — 

Wall  Coping — Flue  Lining — Stove  Pipe 
Building   Blocks — Paving  Brick — Drain   Tile 
Fire  Clay— -other  Clay  Products. 

Before  placing  your  order,  write  us. 

THE  DELAWARE  CLAY  PRODUCTS  CO. 

611-614C  Arrott   Building         Pittsburgh,  Pa. 


A  Meter  Well  Bought  Is  Not  Half  Set 

We  believe  that  the  curb  is  the  only  logical  place  for  a  water  meter,  for  the 
following  reasons: 

A. — Meter  is  safe  from  frost  damage. 

B. — Meter  is  safe  from   tampering. 

C. — All    water  entering   property   is   registered   and   leaks   on   inside 
piping  will  be  promptly  repaired. 

B. — Mete>-  is  less  liable  to  damage  from  hot  water  backing  up  from 
range  boiler  when  located  at  curb. 

E. — Ordinary  curb  box  and  curb  stop  may  be  done  away  with  if  de- 
sired. 

There  are  a  lot  of  other  reasons,  and  mtttr  boxes  trithtaf.     Write  us. 

FORD  METER  BOX  CO.  Wabash,  Indiana 


PUBLIC      WORKS 


Vol.  50,  No.  26 


EQUIPMENT 
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HIGHWAY   -WORK 

OFFICE    OF    THE    STATE    COMMISSION 
ur'    HIGHWAYS,   ALBANY,    N.    Y. 

Sealed  proposals  will  be  received  by 
the  undersigned  at  their  office.  No.  55 
Lancaster  street,  Albany,  N.  Y.,  at  one 
o'clock,  p.  m..  advanced  standard  time 
which  is  tweive  o'clock  noon  eastern 
standard  time,  on  Wednesday,  the  Otn 
dav  of  Ju.v.  1921,  for  the  improvement 
of  "highways    in    the    following-    counties: 

Cayuga    (approx.    5.39) 

Hamilton,  one  completion 

(two  highways:   3.02  and  6.72) 

Livingston      (approx.   2.16) 

Monroe    (approx.    3.69) 

Niagara     (approx.    2.49) 

Rockland     (approx.   3.8b; 

S'teuben (3    hwys.:    3.95.    1.73.    0.26) 

Warren     (approx.   0.06  > 

Washington (approx.   2.39) 

Yates     (approx.    1.70) 

Also   for   the   Repair  of  Highways   in   the 

Following    Counties — Reconstruction 

Clinton     (one  contract) 

Monroe     (one  contract) 

Otsego    (one  contract) 

Steuben      (one  contract) 

Maps,  plans,  specifications  and  esti- 
mates may  be  seen  and  proposal  forma 
obtained  at  the  office  of  the  Commission 
in  Albany  X.  Y.,  and  a  so  at  the  offices 
of  the  division  engineers  in  whose  divi- 
sion the  roads  are  to  be  improved  or 
repaired.  The  addresses  of  the  division 
engineers  and  the  counties  in  which 
they  are  in  charge  will  be  furnished  on 
request. 

The  especial  attention  of  bidders  is 
called  to  "General  Information  for  Bid- 
ders" in  the  itemized  proposal,  specifica- 
tions   and    contract    agreement. 

HERBERT    S.    SISSON, 

Commissioner. 
J.    C.    FINCH, 

Acting   Secretary. 

(25-26-27) 

HIGHWAY'     WORK 

OFFICE  OF  THE  STATE  COMMISSION 
OF  HIGHWAYS,  ALBANY,  N.  Y. 
Sealed  proposals  will  be  received  by 
the  undersigned  at  their  office.  No.  55 
Lancaster  street,  Albany,  N.  Y.,  at  one 
o'clock  p.  m.,  advanced  standard  time 
which  is  twelve  o'clock  noon  eastern 
standard  time,  on  Wednesday,  the  13th 
day  of  Julv.  1921.  for  the  improvement 
of    highways    in    the    following   counties: 

Chautauqua    (2    hwys.:    1.32    &    2.94) 

Cortland    (approx.,   3.67) 

Delaware    (approx.,    4.98) 

Greene    (2  hwys.:   4.13   &  3.98) 

Ontario    (2  hwys.:  3.20  &  8. SI! 

Rensse'aer   (2  hwys.:  1.95  &  5.46) 

S't.  Lawrence   (2  hwys.:  5.74  &  6  45) 

Seneca  (approx.:  3.2(1) 

Steuben    (2  hwys.:   4.03   &  2.85) 

Yates    (approx.:  8.81) 

Also   for  the  Repair  of  Hlsrhwnys  in   the 

Following:  Counties 

RECONSTRUCTION 

Erie    (one  contract) 

Genesee    (one    contract) 

Jefferson    (one  contract) 

Westchester (one   contract) 

Haps  plans,  specifications  and  esti- 
mates mav  be  seen  and  proposal  forms 
obtained    at    the    office    of    the    Commis- 


sion in  Albany,  N.  Y.,  and  also  at  the 
offices  of  the  division  engineers  in  whose 
division  the  roads  are  to  be  improved 
or  repaired.  The  addresses  of  the  divi- 
sion engineers  and  the  counties  in  which 
they  are  in  charge  will  be  furnished  on 
request. 

The  especial  attention  of  bidders  is 
called  to  "Special  Information  for  Bid- 
ders" in  the  itemized  proposal  specifica- 
tions and   ccntract  agreement. 

HERBERT    S.    SISSON. 

Commissioner. 
J.    C.    FINCH, 

Acting    Secretary. 

(26-27-28) 

PROPOSAL 

Sealed  proposals  will  be  received  by 
the  Town  Council  of  the  Borough  of 
Somerset  until  2.00  p.  m..  Tuesday,  July 
5,  1921.  For  the  grading,  paving  and 
curbing  of  East  Catharine  street  from 
North  Main  Cross  street  to  North  East 
street  in  the  Borough  of  Somerset.  Pa. 
Plans  and  specifications  can  be  seen  at 
the  office  of  the  undersigned,  in  the  Mu- 
nicipal bldg.,  or  Fiuck  &  Moore  Borough 
Engineers  Somerset,  Pa.  A  certified 
check  for  $500  must  accompany  each  bM. 
and  successful  bidder  must  give  bond 
in  the  sum  of  $2,000.  All  bids  to  be 
sealed  and  marked  "Bids  for  paving  East 
Catharine  St."  and  addressed  or  deli\ 
ered  to  the  undersigned  or  Fluck  & 
Moore.  Borough  Engineers.  Somerset, 
Pa.  No  bids  will  be  received  after  the 
expiration  of  the  above  time,  and  Coun- 
cil reserves  the  right  to  reject  any  or 
all  bids.  The  above  paving  is  to  be  of 
concrete  and  wi  1  require  approximately 
1.650  yards  of  material. 

C.   E.   PILE,   Secy. 

(26) 


sists    of   plant  and   apparatus,    fixtures   & 
machy. 

\eb.,  Valentine — Contemp'ate  install- 
ing municipal  gravity  water  system 
here.     J.    H.    Quigley.   mayor. 

O.,  Cleveland — Plans  for  furnishing  •< 
gravity  supply  of  drinking  water  for 
Cleve  and.  Akron.  Kent,  Youngstown 
and    Warren    are    beig    revised. 

Tex.,  Bis  Spring — $65,000  bond  issii'3 
for  improvement  of  city  water  works 
has  been   purchased. 

Tex.,  Terrell — City  comm.  decides  to 
have  new  water  standplpe  erected, 
$250,000. 

Tx.,  Breekenridcr— Building  $1000.000 
water   supply   works. 

BRIDGES 

Fin.,  Tampa — New  bridge  planned.  Ci 
ren    to    Piatt    St.    site    suggested. 

Moss.,  Lynn — Bridge  destroyed  by  fire 
will    be   closed    all    summer. 

IV'.  D.,  Bismarck — 200  feet  of  tempora- 
ry bridge  over  Missouri  river  used  In 
contruction  of  new  vehicular  bridge 
gave   way. 

Mich.,  Grand  Rapid* — New  bridge  to 
be  constructed   at   Pearl   st. 

Okln..  Muskogee — County  Issued  $400  - 
000  bonds  for  bridges.  Federal  govern- 
ment   will    match    bonds. 

S.  C.  Union — City  will  extend  sewer 
lin.s.      The    Mayor. 


Wrought  Pipe  Rethreaded 

For  your  new  road  contract 
you  will  want  pipe  for  your 
water  service.  Our  used  pipe 
rethreaded  and  coupled,  will 
answer  your  requirements  the 
same  as  new  pipe  and  will  save 
you  considerable  money.  We 
carry  all  sizes  from  %  to  12 
inches,  have  large  stock,  1,  \y^ 
1%.  2,  2Vi,  3  and  4  inches. 
Marine   Metal   &   Supply   Co. 

167  South  St.,  N.  Y.  City 
137-147   Fifteenth   St.,   Jersey   City 


Contractors    Equipment 

Concrete  Mixers,  Road  Rollers,  Steel  Pil- 
ing, Pipe,  Locomotives,  Cars.  Ralls,  Track 
Accessor'es,  Tanks,  Pumps,  Boilers,  En- 
gines Motors,  Crushers  ana  Steam  Shoveis. 

2£LNICKER  in  ST.  LOUIS 

Havt    Yoo    Rectiwd    YOUR    Copy     Bulletin    290? 


LIGHTING  AND  POWER 

la.,  Iowa  Falls — Plans  in  progress  for 
building  electric  light  plant,  $150,000. 
Will   hold    meeting   to   hold   bond   issue. 

Minn.,  Redwood  Falls — Will  install 
white   way;   $8,000   bonds  voted.     $14,000. 

Minn.,  Mankato — Site  purchased  at  W. 
Front  and  Moreland  ave.  for  erection  of 
transformer,.  Owner,  Northern  States 
Power    Co.     Minneapo  is,    Minn. 

Minn.,  Dnluth — City  comrs.  ordered 
Duluth  Edison  Electric  Co.  to  Install 
cluster  lights,  ornamental  type,  on  12 
sts. 

Minn.,  Duluth — Considering  purchase 
additional  elec. -driven  pump  at  Lake- 
wood  pumping  station. 

N.  D.,  New  England — Extension  ov 
white   way  on  Main  st.   ordered. 

Neb.,  iicul  alu — City  installing  elec. 
pumping   system.      Care    city   elk. 

N.  D.,  Verona — Contemplate  erecting 
electric   light  plant.     Care  city  elk. 

S.  D.,  Wntertown — Letting  postponed 
to  June,  on  contract  for  additional  pow- 
er   plant    equipment    in    municipal    plant. 

S.  D.,  Beresford — City  will  purchase 
new  engine  for  municipal  electric  light 
plant.      Care    city    clerk. 

Wis..  AVnusnu — Annual  meeting  held 
executive  comm.  and  mgr.  instructed  to 
proceed  with  construction  of  reservoir 
and  dam  at  Spirit  river.  Owner,  Wis- 
consin   Vallev    Impvt.    Co.      $100,000. 

Wis..  Kenoslin — Will  submit  petition 
for  ornamental  lighting  system  on  Main 
st  and  Milwaukee  ave.  to  council  meet- 
ing. 

MISCELLANEOUS 

la.,  Boone- — Plans   made   for  Drain   172. 

Civil    engr.,    Hugh    A.    Chambers.    Boone. 


FILTERS 

Hypochlorite    Apparatus   and    Witti   Sortenlnf    Plants 

The  New  York  Continental  Jewell   Filtration  Company 

Om.nl     Office*    and    "Warka:    IIUTLEY,     H.    J. 
Ill   Wnt  Menroe  St.,  CHICAGO      Hew  Blrka  Bldi.,  MONTREAL 


JBiq^ux)  Gfiloiifxe 

Electro  Bleaching  Gas  Co.  ^rpr^ 

PIONr^RMANUFACTURERSyOlOlJlDCnlORINE        feinlM 
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la..     Rockwell     «  it >     Will     construct 
Drainage   Dl   trlcl    16  81,   In  Johnson  and 

iiHiiMi     I  ■,,        .-.  .  i,   t.'r    CO.,    and    Lincoln 
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Expert  Information  by  Experienced, 
Practical  Men 

FREE  ASSISTANCE  TO  OUR  READERS 


PUBLIC  WORKS  receives  many  requests 
daily  from  its  subscribers  and  advertisers. 
Some  of  them  want  help  on  work  that  is  new 
and  unusual.  Others  want  information  con- 
cerning machinery,  tools,  equipment,  supplies. 
They  ask  us  to  recommend  what  is  best  suited 
for  the  purpose  and  to  tell  them  where  to  buy 

Address  Inform 


it.  This  service  is  promptly  and  freely  given. 
PUBLIC  WORKS  has  a  competent  staff  of 
practical  engineers  in  its  exclusive  employ  who 
will  answer  your  requests.  Our  facilities  for 
gathering  and  furnishing  information  are  un- 
equalled by  any  publishing  company  in  the 
public  engineering  and  contracting  field. 

ation  Bureau 


PUBLIC     WORKS 

243   West  39th  Street,  New  York 


NEW  YORK'S  TRIBUTE 

TO    AMEKICANLA  FRANCE     PERFORMANCE 

New  York  City  first  purchased  American-LaFrance  Motor 
Fire  Apparatus  in  1912.  In  1917  an  order  was  received 
for  25  Pumping  Cars,  in  1918  an  ordei  foi  IS  more 
Pumpers  ol  the  same  type.  In  1920,  21  pumpers,  and 
1921   brought  the  crowning  tribute  to  the  performani  e 

of    this    enormous    fleel    "itli    a    new    order    for    20    more 

Pumping   Cars. 

Bach  car  d<  livered  lias  undergone  a  rigid  road 
test,  and  b  twelve-hour  pumping  test.  This  Is 
a  record  without  parallel  and  one  that  can 
never  be  surpassed.  1  13  pieces  of  motor  appa- 
ratus, Including  si  Pumping  Cars,  in  our  largest 
city,  furnish  a  convincing  testimonial  to  t1"- 
unapproachable  position  occupied  l'\  Ajnerican- 
LaFrance    Motdr    Fire    Apparatus. 

American  {aFkancePre  Engine  Coj*\pany.|nc.  { 

ELMIRA.  N.  Y. 

v  York  Boston  ashington  Atla 

tsburgh  Chicago  Minneapolis  Den 

Lis  Los  Angeles  San  Irancisco  Port 

Canadian     Factory — Toronto,    Ont. 
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Good  street  and  traffic  signs  arc  as  im- 
portant its  good  streets  and  efficient  light- 
ing. You  don't  want  lights  that  will  not 
illuminate  properly  at  night,  neither 
do  you  want  signs  that  will  not  guide 
right  during  the  day. 

"ING-RICH" 

Jh/tcfvuMfttAfffUD  Iron 

Signs 

never  rust,  fade  or  discolor.  They  are 
made  of  mineral  porcelain  and  iron  united 
by  special  process,  into  one  substance  ex- 
tremely durable.  The  worst  weather  you 
ever  saw  will  not  affect  them.  They  are 
guaranteed  for  ten  years. 
Drop  us  a  line  of  inquiry.  No  obligation. 
Ingrain-Richardson 
Manufacturing  Company 

Boaver  Falls,  Pa. 
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BUYERS'  CLASSIFIED  DIRECTORY 

of  Names  of  Firms  from  Whom  to  Buy  Material,  Appliances  and  Machinery  Needed  by  Public 
Works  Departments  and  Contractors 


CONTRACTORS' 

EQUIPMENT 

(See  Paving  Machinery  also) 
Aerial  Tramways 

Leschen    &    Sons    Rope    Co. 
Asphalt  Block  Press 

Natl   Moulding  Pre**  Car*. 
Air  Compressors 

Sullivan     Mchy.     Co. 
Ash  Handling  Machinery 

Blaw-Knox    Co. 
Asphalt  Block  Press 

Nat'l    Moulding  Press   Corp. 
Backfillers 


Ha 


i  ge 


Bar  Benders 

Koehring  Mch.   Co. 
Barges 

American    Bridge    Co. 
Blasting  Powder 

Du    Pont    de    Nemours    Co. 
Braces,  Trench 

The    Duff   Mfg.    Co. 
Bridges 

American    Bridge    Co. 

Blaw-Knox    Co. 
Bridge     &     Wharf     Timbers 
(Creosoted) 

Wyckoff  Pipe&Creo.Co.Inc. 
Buckets,  Automatic* 
Dumping 


Bla 


Co. 


Hayward    Co. 
Bnckets,    Clam    Shell,    Drag- 
line, Orange  Peel 
Blaw-Knox    Co. 
Brown   Hoisting  Mchry.   Co. 
Hayward    Co. 
Cableways 
Flory    Mfg.    Co. 
Cars,    Dumping    and    Indus- 
trial 

Good    Rds.   Mchr.   Co..    Io<- 
Koppel     Industrial     Car     ft 
Equipment   Co. 
W.  A.   /.elnicker  Supply  Co 
Carts,    Concrete 
Acme    Road    Mchy.    Co. 
E.  D.  Etnyre  Co. 
Castings 
American    Bridge    Co. 
U.     S.     Cast     Iron     Pipe    & 
Foundry    Co. 
Caterpillar  Tractors 
Holt    Mfg.    Co.,    Inc. 
Chutes,  Coal 
U.     S.     Cast     Iron     Pipe     & 
Foundry   Co. 
Conduits  (Creosoted) 
Wyckoff   Pipe&Creo.Co.,Inc. 
Cranes,   Locomotive 
Brown    Hoisting   Mchy.    Co. 
Orton    &  Steinbrenner 
Cranes  and  Hoists 
Brown    Hoisting  Mchry.   Co. 
S.    Flory    Mfg.    Co. 
Cross-Arms   (Creosoted) 

Wyckoff    Pipe&CreoCo.Inc. 
Cross-Ties  (Creosoted) 
Wyckoff    Pipe&Creo.Co.Inc. 
Crushers 

Acme  Road  Mchy.  Co. 
Good  Rds.  Mchy.  Co..  Inc. 
Gnicndler  Patent  Crusher  ft 
Pulverizer  Co. 
Universal  Road  Mchy.  Co. 
W.  A  Zelnicker  Supply  Co. 
Derricks 

American    Bridge    Co. 
Dinkeys 
Koppel     Industrial     Car     ft 
Fo-inment   Co. 
Ditchers  and  Grader* 
Owensboro       Ditcher       and 
Grader  Co. 
Drills 
Sullivan     Mchy.     Co. 
Dump  Bodies,  Steel 
Mandt    Body    Co. 
Providence    Body   Co. 
Dump  Wagons 
Acme   Road   Mach.  Co. 
Austin-Western  Road  Mchy. 
Co. 
Good    Rds.    Mchy.    Co..    Inc. 
Standard    Steel    Wk». 
Tiffin    Wagon    Co. 
Engines 
Flory    Mfg.  Co. 
Excavators 


Bis 


Co 


The   Baker   Mfg.   Co. 


Hayward  Co. 

Explosives 

E.    I.   du   Pont  de   Nemours 
&    Co. 
Jacks,    Lilting 

The   Duff  Mfg.   Co. 
Lumber 

E.    J.    Sterner    Lumber    Co. 
Lumber   (Creosoted) 

Wyckoff    Pipe&Creo.Co.,Inc. 
Mixers 

Acme   Road  Mchy.  Co. 

Blaw-Knox    Co. 

Jaeger    Mch.    Co. 

Koehring   Mch.    Co. 
Motor    Trucks 

Tiffin    Wagon    Co. 
Paint 

Dixon   Crucible   Co.,   Jos. 
Piles   (Creosoted) 

Wyckoff    Pipe&Creo.Co.,Inc. 
Piling,   Sheet   Steel 

W.  A.  Zelnicker  Supply  Co. 
Plows 

Wiard  Plow  Co. 
Stand    Pipes 

Jas.    McNeil    &    Bro.    Co. 
Poles  (Creosoted) 

Wyckoff    Pipe&Creo.Co.Inc. 
Pumps 

Acme  Road  Mchy.  Co. 

Emerson  Pump  &  Valve  Co. 
Rails 

W.  A.  Zelnicker  Supply  Co. 
Snow   Removal  Outfits 

The    Baker    Mfg.    Co. 

Holt    Mfg.    Co..    Inc. 
Structural  Steel 

American    Bridge   Co. 

Switches 
Koppel     Industrial     Car     S 
Equipment   Co. 

Tackle  Blocks 
Atlantic    Equipment    Co. 

Track 
Koopel     Industrial     Car     ft 
Equipment  Co. 
Trailers 

Smith    &    Sons    Mfg.    Co. 

Turn   Buckles 
American    Bridge    Co. 

Turn  Tables 
American    Bridge  Co. 

Wire   Rope 

Leschen    &    Sons    Rope    Co. 

Danger  Signals 
Ingram-Richardson       Manu- 
facturing   Co. 

FIRE    DEPARTMENT 
EQUIPMENT 

Combination     Chemical     and 
Hose   Wagons 

American-La      France      Fire 
Engine    Co. 
Fire   Alarm   System 
l.oper  Fire  Alarm  Co. 
Pumping   Engines,   Gasoline 
American-La      France     Fire 

Engine    Co. 
Triple     Combination     Motor 
American-La      France      Fire 
Engine    Co. 

PAVING    AND    ROAD 
MACHINERY 

Asphalt   Block   Press 

Nat'l    Moulding   Press  Corp. 
Asphalt  Plants 

Asphalt    Pavement    Retread- 
ing   Co, 

Cummer  ft  Son  Co. 

lletherington    &    Bcrner 

Warren    Bros.    Co. 
Car  Unloaders 

Acme   Road   Mchy.  Co. 

Good    Rds.    Mchy.    Co.,    Inc. 

Universal    Road    Machinery 
Co. 
Concrete   Mixers 

Acme   Road   Mchy.  Co. 

Erie  Mch.   Shops 

Good    Rds.   Mchy.    Co.,   Inc. 

laeeer    Mch.    Co.,   The 

Koehring  Machine  Co. 

W.  A.  Zelnicker  Supply  Co. 


Oil   Distributors   &  Sprayers 
Acme   Road  Mach.  Co. 
Austin-Western     Road     Ma- 
chinery   Co. 
E.    D.    Etnyre  Co. 
Good  Rds.  Machy.  Co..  Inc. 
The    Kinney    Mfg.    Co. 
Universal    Road    Mch.    Co. 

Pumps— Oil    and    Asphalt 
The    Kinney    Mfg.    Co. 

Road  Graders 
Acme     Road    Mchy.     Co. 
Austin    Western    Rd.    Mchy. 

Co. 
The   Baker  Mfg.   Co. 
Good    Rds.   Mchy.    Co..   Inc. 
Stockland    Road   Mach.    Co. 

Road    Drags 

Acme     koad    Mchy.    Co. 
Austin-Western     Road     Ma- 
chinery   Co. 
The    Baker    Mfg.    Co. 
Good    Rds.    Mchy.    Co.,    Inc. 
Holt    Mfg.    Co.,   Inc. 
Koehring    Machine    Co. 
Stockland    Road   Mach.    Co. 

Road    Levellers 
Holt    Mfg.    Co.,    Inc. 
Road  Maintainers 
Asphalt    Pavement   Retread- 
ing  Co. 
Austin-Western     Road     Ma- 
chinery   Co. 
The    Baker    Mfg.    Co. 
Road   Rollers 
Acme     Road     Mchy.     Co. 
Austin-Western     Road     Ma- 
chinery   Co. 
Buffalo-Springfield  Rol'r  Co. 

Erie    Mch.    Shops 

Good    Rds.    Mchy.   Co.,    Inc. 
Rock  Crushers 

Acme     Road    Mchy.     Co. 

Austin-Western     Road     Ma- 
chinery Co. 

Good    Rds.    Mchy.   Co.,   Inc. 
Rock   Drills 

Sullivan    Mchy.    Co. 
Motor    Tandam    Rollers 

Austin-Western     Road     Ma- 
chinery   Co. 

Erie   Mch.   Shops 
Scarifiers 

Acme  Road  Mach.  Co. 

Austin-Western     Road     Ma- 
chinery Co. 

Buffalo-Springfield  Rol'r  Co. 

Good    Rds.    Mchy.    Co.,    Inc. 

Holt    Mfg.    Co..    Inc. 

Stockland    Road   Mach.    Co. 

Universal    Road    Mchy.    Co. 
Scrapers 

Acme  Road  Mach.  Co. 

Austin-Western     Road     Ma- 
chinery   Co. 

The    Baker    Mfg.    Co. 

Good    Rds.   Mchy.   Co.,    Inc. 

Root    Spring    Scraper    Co. 

Smith    &    Sons    Mfg.    Co. 
Screens 

Acme  Road  Mach.  Co. 

Good  Rds.  Machy.  Co.,  Inc. 

Universal    Road    Mchy.    Co. 
Spreaders 

Acme   Road  Mach.  Co. 

Rnrch    Plow    Works 

Universal    Road    Mchy.    Co. 
Tar    Kettles,    Asphalt    Heat- 
ers,  etc. 
Acme    Koad    Mchy.    Co. 

The    Kinney    Mfg.    Co. 

Standard  Steel   Works 

Warren    Bros.    Co. 

Steel  Forms 

Heltzel    Steel    Form    &    Iron 
Wks. 

Standard    Steel    Works 
Truscon    Steel    Co. 

PAVING    MATERIALS 

Asphalt 

Pioneer    Asphalt    Co. 

Standard  Oil   Co. 

Texas  Co. 
Binders 

Barrett    Co.,    The 

Standard  Oil   Co. 

Texas    Co. 


Willite     Road    Construction 
Company,   Inc. 

Creosoted   Wood   Block 
Wyckoff    Pipe&Creo.Co.Inc. 

Expansion  Joints 
Barrett  Co.,  The 
Truscon   Steel    Co.- 

Oil 
Barrett    Co.,   The 
Headley    Good    Roads   Co. 
Republic    Creosoting    Co. 
Standard    Oil    Co. 
Texas   Co. 

Paving   Brick 

The     Delaware    Clay     Prod- 
ucts Co. 


SEWERAGE 

Culverts 

The    Delaware     Clay     Prod- 
ucts   Co. 
Newport    Culvert    Co.,    The 

Pipe    (Cast   Iron) 
Nat'l   Cast   Iron  Pipe  Co. 
Warren    Foundry    &    Mach- 
ine   Co. 


Pipe    Joint    Compound 
The  Ruberoid  Co.  (formerly 
The    Standard    Paint    Com- 
pany). 

The  Standard  Paint  Com- 
pany (now  The  Rubberoid 
Co. 

Ejectors 
The    Blackburn-Smith    Corp. 

Sewage    Disposal    Plants 
C.    P.    Landreth 
Sanitation   Corporation 

Sewage  Disinfection 
Electro    Bleaching    Gas    Co. 

Rods 

The   F.   Bissell   Co. 
W.  H.   Stewart 

Vitrified  Fire  Clay  Sewer 
Tiles 

East    Ohio    Sewer    Pipe    Co. 

The  Delaware  Clay  Prod- 
ucts  Co. 

Vitrified    Sewer    Pipe 

The  Delaware  Clay  Prod 
ucts   Co. 


STREET      CLEANING 

AND  REFUSE 

DISPOSAL 

Carts 

Acme    Road    Mchy.    Co. 
Tiffin    Waogn    Co. 


Incinerators 

Nye      Oderless      Crematory 
Company 
Stacy-Bates  Co. 
Sprinkling     Wagons     and 
Flushers 

Austin  Western     Road     Ma- 
chinery   Co. 
E.   D.   Etnyre  Co. 
Good    Rds.    Mchy.    Co..    Inc. 
The  Kinney   Mfg.  Co. 
Street  Sweepers 
Austin-Western     Road     Ma- 
chinery   Co. 
Elgin    Sales    Co. 
Universal    Road    Mchy.    Co. 

STREET   SIGNS 
Ingram-Richardson    Co. 

WATER  WORKS 


Air  Lift  Pumps 

Sullivan  Machy.    Co. 
Chloride  of  Lime 

Penn    Salt    Mfg.    Co. 
Chlorine   Liquid 

Electro    Bleaching   Gas.    Co. 
Deep  Well  Pumps 

Cook.   A.    D. 

Layne    &    Bowler    Co. 

Disinfecting  Chemicals 
Electro    Bleaching    Gas    Co. 
Penn   Salt    Mfg.    Co. 

Filters 
N.     Y.     Continental     Jewell 
Filtration  Co. 

Filtration    Plants 
Norwood  Engineering  Co. 

Filter  Alum 
Du    Pont    de   Nemours   Co. 

Fire  Hydrants 

Clark    Co..    H.    W. 
Flap  Valves 

Coldwell-Wilcox   Co. 

Meters 
Badger    Meter    Mfg.   Co. 
Clark   Co.,    H.   W. 
Hersey   Mfg.    Co. 
Pittsburgh     Meter    Co. 
Thompson    Meter    Co. 
Union    Water    Meter   Co. 

Meter  Boxes 
H.    W.    Clark    Co. 
Ford    Meter    Box    Co. 
Pittsburgh     Meter    Co. 

Meter   Testing    Machine* 
H.    W.    Clark    Co. 
Pittsburgh    Meter  Co. 

Pipe,   Cast   Iron 
National  Cast  Iron  Pipe  Co. 
U.     S.    Cast     Iron     Pip*     ft 
Fdry.   Co. 
Warren  Fdry.   ft  Mach.  Co. 

Pipe,  Steel 
Jas.   McNeil   ft   Bro.   Co. 

Pipe,  Wood 
A.    Wyckoff    &    Son    Co. 

Pumps 
H.    W.    Clark    Co. 
Cook,   A.    D. 
Sullivan  Mchy.  Co. 
Layne    &    Bowler 

Pumping  Engines 
Muncie    Oil    Engine    Co 
Sterling  Engine  Co. 

Screens  for  Wells 
Cook,  A.  D. 
Layne  &  Bowler  Co. 

Shear  Valves 

Coldwell-Wilc 


Co. 


Sleeves  and  Valves 
Smith.  A.    P..   Mfg.  Co. 

Sluice   Gates 

Coldwell-Wilcox  Co. 
Steel  Stacks 

Jas.    McNeil    &    Bro.    Co. 
Strainers 

Cook,    A.    D. 
Tanks 

E     D.   Etnyre  Co. 

W.  A.   Zelnicker  Supply  Co. 
Tapping  Machines 

Smith,  A.    P.   Mfg.   Co. 
Valves 

Clark    Co..    H.    W. 
Waste    Detection 

The    Pitometer    Co. 
Water   Main   Cleaning: 

National     Water     Main 
Cleaning   Co. 
Water   Purification 

Electro  Bleaching  Gas  Co. 

N      Y.     Continental     Jewell 
Filtration  Co. 
Water  SterilliarJoa 

Electro    Bleaching   Gas  Co.. 
Water     Supply     from     Won 
Systems 

Cook,    A.    D. 
Well   Drills 

Layne    &    Bowler    Co. 


See  Alphnbetical  Index  on  Inst  white  page 
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Manufacturers  of 

CAST  IRON   PIPE 


BELL  and  SPIGOT 


FOR— W A T  E  R -G  A S— C ULVBRT  S— S  EWERS 

Also    Flexible    Joint    Pipe— Cylinder*—  Tubet,    Milled    and    Hain 

Ends — Hifh  Pressure  Fire  Service  Pipe — Special  Ctiimii 

Flanftd  Castings  a   Specialty 

-_  Quality  and  Service  Guaranteed 


FLANGE  D-PIPE 


Warren   Foundry  SC  Machine   Company 


Valve   Inserting    Machine 

With  this  machine  you  can  insert 
new  valves  in  existing  lines  under 
pressure  avoiding  annoyance  to 
consumers  and  also  avoiding  great 
fire  risks. 


The  A.  P.  SMITH 
MFG.  CO. 


East  Orange,  N.  J.       ~-»-J  *  ^s-^-^- 


CUMMER  PORTABLE  ROAD  ASPHALT  PLANTS  ( 3  UNITS) 

750,  1250  and  1800  yards  2  in.  sheet  asphalt  daily  or  other  standard  mixtures 
RA8Y  CAPACITY  OVER  200  IN  OPERATION 

CUMMER      PLANTS     NEVER     WAIT     FOR     HOT    SAND 

THE  F.  D.  CUMMER  &  SON  CO.  XT        "e"  York  ?fl,c"c 

Cleveland,  ohio  No.  19  West  4+th  Street 


NATIONAL  CAST  IRON  PIPE  CO.,  BIRMINGHAM,  ALA. 

WATER  PIPE— GAS  PIPE 


PROMPT  SHIPMENTS 

SALES  OFFICES' 


(Write   Retreat  Office  lor  Price!) 

NATIONAL  CAS.T  IRON   PIPE  CO.,  Peoplea  Caa  Bolldlnf,  Chicago  NATIONAL    Pipe    il    made    Right— on    new    equipment— by    Owe 
NATIONAL  CAST  IRON  PIPE   CO.,  Commerce  Trust   Bids..  Kansas  of  special  cores. 

City,    Ho.  NATIONAL    Pipe   has   smoothest   inside   6nish— easiest    to   work. 


Send  for  complete  information  about  The  Blackburn-Smith 

SEWAGE    EJECTOR    SYSTEM 

The  Blackburn-Smith  Corporation,  109  Park  Ave.,  New  York 
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DIRECTORY   OF  CONSULTING    ENGINEERS 

Engaged  in  Municipal  and  Public  Work 


ALVORD,  JOHN  W. 
BURDICK,  CHAS.  B. 

Consulting  Engineers 

Reports,     Investigations,     Plans    and     Specifi- 
cations     for     Water     Supplies,      Water 
Purification,   Water   Power,   Sewerage, 
Sewage    Disposal 
Hartford   Building,   Chicago 


THE   AMERICAN 
APPRAISAL  CO. 

Milwaukee  New   York 

Authoritative  Reports  and  Valuations 
Covering  Public  Utility,  Municipal, 
Mineral,  Industrial,  Commercial  and 
Residence  Properties. 


BLACK  &  VEATCH 

Consulting    Engineers 

Inter-State    Bldg.,    Kansas    City,    Mo. 

Sewerage,  Sewage  Disposal,  Water  Supply, 
Water  Purification,  Electric  Lighting,  Power 
Plants,      Valuations,      Special      Investigations, 

Reports. 
E.    B.    Black.  N.    T.    Veatch,    Jr. 


BROSSMAN,  CHAS. 

Consulting   Engineer 

Merchants'  Bank  Building,  Indianapolis,  Ind. 
Water  Supply.  Sewerage  and  Disposal.  Light- 
ing Plants — Supervision  of  Construction  and 
Operation.      Appraisals — Expert   Testimony. 


burns  &  McDonnell 

Consulting   Engineers 


Appraisals 

Sewerage 

Water  Works 
Clinton  S.  Burn 
Kansas   City 


Expert  Testimony 
Rate  Investigations 
Lighting 

R.    E.    McDonnell 
Inter-State   Bldg. 


CAIRD,  JAMES  M. 

Assoc.   Am.   Soc.    C.    E. 

Chemist  and   Bacteriologist 

Office  and  Laboratory : 

92  Fourth  St.,  Troy,  N.  Y. 

Water    Analysis    and    Tests    of    Filter    Plants 


COLLINS,  JOHN  L. 

Consulting  Civil  &  Sanitary  Engineer 

Water      Supply      and     PURIFICATION 

SEWERAGE  and  SEWAGE  DISPOSAL 

Plans,    Estimates    and 

Supervision  of  Construction 

80   Church   Street,  New  York  City 


Before 

You 

Consult 

an 

Engineer 

Look  over  the  names  of  the 
men  listed  on  this  page. 

Each  one  of  them  is  an  expert 
and  is  ready  to  offer  advice 
on  any  subject  in  his  line. 

Wise  cities  recognize  the 
fact  that  good  advice  costs  less 
than  mistakes,  lawsuits  or  pub- 
lic disapproval. 

The  engineers  whose  cards 
appear  here  are  prepared  to 
place  their  years  of  demon- 
strated skill  and  efficiency  at 
the  disposal  of  cities  who 
would  build  wisely. 


DOW  &  SMITH 
Chemical    Engineers 

Consulting    Paving    Engineers 

A.  W.   Dow,  Ph.B.  F.   P.  Smith,  Ph.B. 

Mem.     Am.     Inst.     C.h.     Engrs. 

Mem.    Am.    Soc.    Civ.     Engrs. 

Asphalt,        Bitumens,         Paving,        Hydraulic 

Cement,    Engineering   Materials 

131-3   East   2  3d  Street,   New   York 


New  York  City  2  Rector  Street 

A.  E.  HANSEN 

Hydraulic    and   Sanitary    Engineer 

Design    and    Supervision    of    Construction 
Sewerage  Water  Works 

Sewage    Disposal  Water  Purification 

Drainage  Water  Works    Valuatioi 

Garbage    Disposal  Water  Analysis 


HAZEN,    WHIPPLE    &    FULLER 

Consulting  Hydraulic  and  Sanitary  Engi- 
neers, Water  Supply,  Sewerage,  Drain- 
age, Valuations,  Supervisions  of  Con- 
struction and  Operation. 

ALLEN   HAZEN         G.    C.   WHIPPLE 
W.   E.   FULLER  L.   N.    BABBITT 

C.   M.   EVERETT       H.    MALCOLM    P1RNIE 

30   East    42d   Street,  New   York   City 


HILL  AND  FERGUSON 

Consulting  Engineers 

Water  Supply  Sewage  Disposal 

Hydraulic    Developments 
Reports,      Investigation,      Valuations,      Rates, 
Design,    Construction,    Operation,    Manage- 
ment,       Chemical        and        Biological 
Laboratories 

112  E.  19th  Street        New  York  City 


R.  HUSSELMAN 

Consulting  Engineer 

Design    and    Construction    of    Power    Stations 

and   Lighting   Systems 

Reports,    Estimates    and    Specifications 

Appraisals      and      Rate     Investigations 

Electric,  Gas  and  Street  Railway 

CUYAHOGA    BUILDING,    CLEVELAND,    O. 


J.  L.  JACOBS  &  CO. 

Industrial    and    Municipal    Engineers 

Investigations — Reports — Plans 

Covering 

Organization,     Management,     Accounting     and 

Cost       Methods.       Employment       and       Wage 

Problems   —   Appraisals  —    Expert    Testimony 

Monadnock   Building,   Chicago 


POTTER,  ALEXANDER 

50   Church   Street.    \"cw    Yv-k   Cit\ 

Civil  and  Sanitary  Engineer 

Specialties: 

Water   Supply,    Sewerage    and    Pavements 


;.-,,  1M1 
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The  H  &  B  Paving  Brick  Testing  Machine 


Standard    Rattier 


l.iiiest  Improvements 


efinc 


„f 


For  the  Teitlne  of  Paving  Brick 


ittruc- 
--.  that  have  been  found 
desirable  during  a  period  of 
try-out  covering  almott  one 
year  of  time  and  conducted 
under  the  direction  of  the 
technical  committee  of  the 
National  Paving  Brick 
Manufacturers'    Association. 

For   descriptive   circular   and 

prices  address 

HETHERINGTON  I  BERNER 

INDIANAPOLIS.       I  nil. 


PITTSBURGH 
METER  COMPANY 


A   PITOMETER    SURVEY 

will  find  all  the  underground  service  leaks, 
fixture  leaks,  closet  leaks  and  the  unneces- 
sary waste  of  water. 
Pays  for  itself  many  times  over. 
Write  for  particulars 

The  Pitometer  Company 


of  all  descriptions  for  Water,  Gas.  Sewerage,  Drains. 
Culverts.  F.tc.  Also  Flanged  Pipe,  Flexible-  Joint 
Pino  Spodai  Castings,  J-arge  Cylinders  and  Heavy 
Castings.     Quality  and   Service   Guaranteed.     Let 


l  quote  i 


yoi 


next,  requirements. 


States  Cast Jro/i Pipes fdyM 


SLUICE  GATES 

Shear,  Flap  and  Butterfly  Valves 

FLEXIBLE  JOINTS 

COLD  WELL-  WILCOX    CO. 

Box  574  NEWBCROH,      N.      Y. 


DECARIE  INCINERATORS 

FOR    MUNICIPALITIES      AND      INSTITUTION.! 

—  ECONOMICAL  a~o  MNITARV  — 

STACy-BATtS        COMPANY 

'*7S£_J      MIHNIAPOLIS 


The  Geiger  Line 

Drain  and  Stop  Valves,  Special  Swing 
Gate  Valves,  Overflow  and  Relief 
Valves,  Special  Sluice  Gates,  Skim- 
ming Screens,  Tide  Gates. 

These  specialties  have  been  installed 
all  over  Europe  and  are  giving  thor- 
ough satisfaction. 

Apparatus,  machinery  and  equipment 
for  Water  Filtration,  Sewage  Treat- 
ment, Garbage  Reduction,  Rubbish 
Destruction. 

Ask  for  new  bulletin  describing  these 
specialties 

The  Sanitation  Corporation 


165  Broadway 


New  York  City 


APPROVAL 

HERSEY  DETECTOR  METER 


The  Hersey  Detector  Meter  has 
been  accepted  for  thirteen  years  in  3.' 
4: 6:8: 10'and  12' sizes  without  any 
restrictions  or  conditions  of  any 
kind  by  every  Insurance  Company, 
Stock  and  Mutual,  doing  business 
in'  the  United  States,  and  by  the 
Water  Departments  and  Water 
Companies  in  more  than  §oo  Cities 
and  Towns  for  use  on  over  4.ooc 
Fire  Services  protecting  over 
*2.ooo.ooo.ooo.  worth  of  Insured  Property 


HERSEY  MANUFACTURING  COMPANY 

BOSTON    NEW  YORK    CHICAGO     COLUMBUS.  0 
PHILADELPHIA     ATLANTA     SAN  FRANCISCO 


PUBLIC      WORKS 


Vol.  50,  No.  26 


TO    ADVERTS 


A  Page 

Acme    Road   Ma    hinery    Co.    23 

Alvord    &   Bunli.  k 3U 

American    Appraisal    Co.    ..    30 

American    Bridge    Co 4 

American-I.i     France     Fire 

Engine    Co 27 

American  Tel.  &  Tel.  Co...  — 
Austin-Western    Road    Ma 

chinery    Co 7 


B 

Badger  Meter  Mfg.    Co — 

Baker    Mfg.    Co — 

Barrett    Co.    The     — 

Bissell    Company,    F — 

Blackburn    -    Smith      Corp., 

The     28 

Black   &  Veatch    30 

Blaw-Knox    Co — 

Brossman,    Chas SO 

Brown    Hoisting   Machy.    Co.    2 

Burch    Plow    Works    — 

Burns    &    McDonnel     SO 

Buffalo     Springfield      Roller 

Co 25 

C 

Caird,    James    M 30 

Clark     H.    W.    Co — 

Cold-well-Wllcox    Co     31 

Collins.    J.    L 3'i 

Cook.    A.    D — 

Cummer    &    Son    Co.,    F.     1 1 .29 


D 

Dee.    Wm.    E.    Co    — 

Delaware       Clay       Products 

Co..    The    25 

Dixon    Crucible    Co..    Joseph  — 

Dow    &    Smith 30 

Duff    Mfg.    Co.      The — 

Du    Pnnt    de    Nemours    Co., 


K  Page 

East    Ohio    Sewer    Pipe    Co.  28 
E.ectro   Bleaching   Gas   Co..  26 

Elgin    Sales    Corp — 

Emerson  Pump  &  Valve  Co.  — 

Erie    Mach.     Shops 6 

Etnyre  &  Co.,   E.   D 6 


B'lory    Mfg.    Co.,    S 

Ford   Meter   Box  Co 

G 

Galion  Iron  Works  &  Mfg. 
Co 

Good  Roads  Mach.  Co., 
Inc.,    The    

Granite  Paving  Block  As- 
sociation   of    U.    S.,    Inc.. 

Gruendler  Patent  Crusher 
&    Pulverizer    Co 


Kinney    Mfg.    Co 23 

Ivoehring    Co — 

Koppel      Industrial      Car     & 
Equipment    Co 2-1 


Landreth,    C.    P 

Layne   &   Bowler  Co 

Leschen    &    S'ons    Rope    Co., 


H 

Hansen,    A.    E 30 

Havward    Co — 

Hazen,    Whipple    &    Fuller..  30 
Headley    Good    Roads    Co...     6 

Heil    Company    23 

He  tzel    Steel    Form    &    Iron 

Co 4 

Hetherington   &   Berner..G.    31 

Hersey   Mfg.   Co 31 

Hill    .>i    Ferguson    30 

Holt   Mfg.    Co..    Inc - 

Husselman,   I; 30 

I 

Ingram-Richardson      Manu- 
facturing   Co 27 

J 

Jacobs   &    Co..   J.   L 30 

Jaeger   Mach.    Co 6 

Jennings     Automatic   Dump 

Body,    Inc — 

Judy     .Manufacturing    Co...      7 


Loper    Fire    Alarm    Co — 

M 

Mandt    Body    Co — 

Marine   Metal    &   Supply   Co.  2fi 
McNeil     &    Bros.     Co.,    Jas. . — 

Mueller  Mfg.   Co — 

Muncie    Oil    Engine    Co.    ...  — 

N 

Nat'l  Cast    Iron    Pipe    Co. .  .  29 

N'at'l  Moulding    Press    Corp. — 

Nafl  Steel    Fabric    Co — 

N'at'l  Water   Main    Cleaning 


Co. 


Newport   Culvert   Co 

New         York         Continental 

Jewel     Fi  tration    Co.     ... 

Norwood    Engineering    Co.. 

Nye      Odorless       Crematory 


Co. 


Orton    &    Steinbrenner    Co.. 

Oshkosh   Mfg.   Co - 

Owensboro        Ditcher        and 
Grader   Co 


Pacific       Northwest       Pres 

Clipping   Bureau    

Pawling     &     Harnischfege 


Cm. 


Penn.    Salt   Mfg.   Co — 

Pioneer   Asphalt    Co 21 

Pitometer    Co 31 

Pittsburgh   Meter  Co.    ...19,31 
Portland    Cement    Assn.    ...  — 

Potter      Alexander     30 

Providence   Body  Co — 


R  Page 

Ransome    Cone.    Machy.    Co.  — 
Republic    Creosoting    Co.... — 
Root    Spring    S'craper    Co.  ..32 
Ruberoid   Co.    (formerly   the 
Standard    Paint    Co.)     ...  — 


Sanitation    Corporation     ...  31 
Smith.    A.    P.    Mfg.    Co..    The  29 

Smith    &   S'ons  Mfg.   Co — 

Stacy-Bates    Co 31 

Standard    Oil    Co.    (N.    T.) . . — 
Standard     Paint     Co.      (now 

the    Ruberoid    Co.) — 

Standard    Scale    &    Sup.    Co.      5 

Standard     Steel     Works 8 

Sterling    Eng.    Co — 

Sterner    Co.,    E.    J — 

S'tewart.    W.    H — 

Stock   and    Road  Machy.   Co. — 
Sullivan    Mach.    Co — 


Texas    Co 34 

T»>pw    Shovel    Co — 

^bomson    Meter    Co 29 

Tiffin    Wagon    Co — 

Truscon    Steel   Co 3 


TTnion    Water    Meter    Co.... 
U.  S.  Cast  Iron  Pipe  &  Fdv. 

Co 

Universal    Road    Machy.    Co. 


'arren    Rros.    Co 

'arren    Fdv.    &    Mach.    Co.. 

'!ard    Plow    Co 

•■'lite    P.l     Const.    Co 

ckff    Pine    &    Creo.     Co., 


Tnr 


Wyckoff    &    Son    Co.,    A. 
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WATER 
METER 
COMPANY 

INC.  186S 

Worcester  Mass. 

Send  for  Catalog  49 


Direct  Oxidation  Process 

APPARATUS  FOR  CARRYING  OUT  THIS  PROCESS 
KuR  SEWAGE  AND  WATER  TREATMENT  SUP- 
PLIED       UPON        ENGINEERS'        SPECIFICATIONS. 

C.  P.  LANDRETH 


I5TH    nixl    MOHKili    AVE. 


PHILAnELPHIA.  PA. 


We  Manufacture 

a  complete  line 
of  Crushing 
Plants,  Gravel 
Washing  and 
Screening  Plants. 
Write  for  further 
details. 


GRUENDLER  PATENT  CRUSHER  &  PULVERIZER  CO. 

— — DRPT.  P.  ST.  LOUIS,  MO. 


They  Are  Making  <-ix«l 


ROAD  MAINTAINERS 

Save  $30.00   Per  Day 
Do  50  Per  Cent  Better  Work 

ROOT  SPRING  SCRAPER  CO. 

Kalamazoo,    Mich. 


WHEN   YOU   WRITE  ADVERTISERS   YOU  WILL 
DO  THEM  AND  US  A  FAVOR  RY  MENTIONING 
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